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[lpegncnoBue

Ha coBpeMeHHOM pblHKe aBTOMOOGWIEN NpeanaraeTcs OrpoOMHOE KOJIMYECTBO MOJENEN, KOTO-
pble OTnYatoTC Ha3HaYeHUEM, TEXHUYECKUMU XapaKTePUCTUKAMU, LLEHON U T. 4. OgHa M3 NPUYMH
3TOr0 OAHO06PA3UA — MKeCTKas KOHKYpPeHUMUs mexay GvpMaMu-u3roToBUTensiMm aBToMoounen.
[na npyBneyYeHns NnoTeHUManbHbIX NOKynaTenen NpoM3BoOAUTENN aBTOMOOKUNEN CTpeMATCS npesa-
JIOXUTb KOHCTPYKLUMU, MaKCMManbHO yA0OBAETBOPSIOLWME 3aNPOChl OTAENbHbIX FPynn notTpebute-
Nler, a TaKKe CoKpallaTb BpemMs pa3paboTKM HOBbIX MOAENEN, B KOHCTPYKLIMIO KOTOPbIX 3a/0Xe-
Hbl Hambosiee CBEXME TexHUYecKue peleHus. Npu 3TOM COBEPLUEHCTBOBAHWE KOHCTPYKLIMM
COBPEMEHHbIX aBTOMOOBUIEN MPOUCXOANT MO 06LLMM 3aKOHaM, onpeaensieMbiM 3KOHOMUYECKUMMU,
3KOSIOrMYECKUMMU, COLManbHbIMU NPUYUHAMMU.

ABTOpbI MpeafiaraemMon KHUMKM, COTPYAHWKM Kadedpbl aBToMO6GWUIen MOCKOBCKOMO aBTOMO-
OWNbHO-AOPOXKHOIO rOCYAapCTBEHHOIO0 TeXHUYyecKoro yHusepcuteta (MALWN) u pykoBoauTenb
AKagemun ABTOMOOGW/IbHBLIX TEXHONOrMIM NOMbITaUCb MPOBECTU aHaNINM3 KOHCTPYKLIMA COBPEMEH-
HbIX aBTOMO6UNeNn. NpoBeaeHa nMx KnaccuduKkaums, cdGopMynmpoBaHbl TpeOOBaHUA K aBTOMOOHK-
NIIM M MX y31aM, Ha NpuMepe KOHKPETHbIX KOHCTPYKLMI pacCMOTPEHbI NMpenMMyllecTBa U Hepo-
CTaTKM Haunbonee MNONyNspPHbIX TEXHUYECKUX peLleHUH. KOHCTPYKuus aBTOMOOGMAS MOCTOSHHO
COBEPLUEHCTBYETCS, MOATOMY KHUIa COLEPKUT KPaTKyo UCTOPUIO KOHCTPYKLMK aBTOMOGUIA U aHa-
JIN3 BO3MOXHbIX NyTEN €€ AaNbHENLEero pasBuTums.

KHura saBnsetca y4ebHbIM NOCOBGMEM AN CTYAEHTOB TEXHUYECKMX crneLumanbHOCTEN aBTOMO-
6unbHbIX BY30B npu n3ydeHmmn Kypca "OCHOBbI KOHCTPYKLMK aBTOMOGUIA" — HayvallbHOro atana
npodeccuoHanbHON aBTOMOOUILHOM NOArOTOBKKU. MOXET ucnonb3oBaTbCs AN Kypca "TexHuKa
TpaHcnopTa" B pamKax MOArOTOBKM 3KOHOMWCTOB M MEHEemKepoB aBTOMOGWIbHOrO npoduns
B BY3ax, a Take B cucteme cpeaHero npodeccnoHanbHOro o6pasoBaHms.

BmecTe ¢ Tem nonynspHas GopmMa U3NOXKEHUS MaTepuana Nno3BOASET HAAEATbCH, YTO KHUra
MOXET BbITb NONE3Ha BCEM, KTO MHTEPECYETCH KOHCTPYKLMAMM COBPEMEHHbIX aBTOMOGUIEN.

lpopeKTop no HayKe, 3aB. Kapeapor asTomobunen MAAN
4. T. H., npog. A. M. IBaHOB

Ob6palleHune K YynTtatento

YBaxaembli yutatenb! HoBoe n3aaaHne KHUru, Kotopoe Bbl AeprKuTe B pyKax — ApKUM npumep
TOro, 4TO KHUra oKasanacb BOCTPE6OBaHHOW He TONIbKO B CPefe CTyAEHTOB aBTOMOGU/IbHbIX BY30B
W KONNemKewn, HO U B Kpyrax CneLmanmMcToB Mo Npojaxam U TEXHUYECKOMY 06CyKMBaHMUIO aBToO-
Mo6unen.

Cenyac aBTOMOGUbHbIM PbIHOK Poccun — oanH M3 caMbiX AMHAMUYHO Pa3BUBAIOLLMXCA PbIH-
KoB B Mupe. M B aBTOMOGW/bHbBIX KOMMNAHUSX YK€ MHOTMe roabl HabnoaaeTcs ocTpas HexBaTKa
KBanMPUUMPOBAHHbIX KaApPOB NMPaKTUYECKM Ha BCEX YPOBHSAX: OT CNELMUanMCToB No o06CnyKu1Ba-
HUIO U PEMOHTY 10 PYKOBOAUTENEN.

EcSmart.ru ucnonb3yeT gaHHoe y4ebHoe nocobue Npu NOAroTOBKE aBTOMEXaHUKOB, AnarHo-
CTOB, MacTEPOB-KOHCYNbTAHTOB M AP. CNELMUANUCTOB Kak B 04HOW Gopme 0ByHeHUs, Tak u B au-
CTaHLMOHHbIX Kypcax.

Mbl y6exaeHbl, 4TO 3TO U3aaHMEe MHOMMM MOMOMET 3auHTepecoBaTbCcs Npodeccuen, NponTm
o6y4yeHune 1 TPYAOYCTPOUTLCH B NyylliMe aBTOMOOUIbHbIE KOMMaHWK ¢ momolbio EcSmart.ru.

C yBarKeHUEM, KONNEKTUB UHXUHUPUHIOBOrO UeHTpa Smart.
www.ecsmart.ru



OrnaBsneHue

Mpeancnosune
Mmaea 1. OBLUME CBEAEHNA OB ABTOMOBWUIIE ......ooiieeeeeee ettt enee s e vee e e e e e 8
8§ 1. ICTOPMSA PABBUTUA KOHCTPYKLMM .evreeirrreereeseessseesseesssessseessesssesssesssesssssssessnsesssesnsenss 8
§ 2. ABTOMOGW/b U COBPEMEHHOE 06LLEeCcTBO. TpeboBaHMA K KOHCTPYKLMK.
3aKOHOATESTbHbBIE OTPAHUYEHUS .uveeeurerreereeeiseesseeeseesseeeseesseessesaseesseesssessnsesssssssessnsenas
§ 3. O6uee ycTponMcTBO aBTOMOGKASA
TUMDBI ABTOMOOMITEM ..eveeeeeeeeiireeeeeeeeuseeeesseeassreeesaeasssseeeessesssneeesaesssssssesssesnssnnees
MpenmyLLecTBa M HEAOCTATKU PASIUYHBIX KOMMOHOBOK. . .eeeueeeteesueerneeaseannes 22
MapPKMPOBKA GBTOMOBMITEM ..uueeieeeeeuniieeaaeainreeeeeeeessnneeeseeesnnseeesaaaansssessesannns
TexHn4yecKast XapaKTEPUCTUKA aBTOMOOUIIA occccueueeeeeeeeeieeeeeeeeecnreeeeaeeennnees
§ 4. BefylumMe MMpoBbIe NPOM3BOAUTENN aBTOMOOUNEN
TNABA 2. JABUITATETID e ceeieecteeeetee e et e e et e e sne e e s e e e e easeesessaessnseesasneesasneesesseeesesseesasseessnnneennns
§ 5. OBOJIIOLNSA aBTOMOOUIBHBIX ABUFATEIIEM .eveveiueeersreeaeseeessseeessseesssseesssseesssseesssssess
8§ 6. [MpUHLMNbI AENCTBUS PA3UYHBIX TUMOB ABUTATENEM wvvivreerieriressieessessseesssessseannes 37
HeTbIPEXTAKTHDBIM ABUTATEIID ceeiitreeeessesissreesaasssssssesessesssseeessssssssesssssssssneeessas
[BYXTaKTHbIN ABUrATENb ...........
PoTopHo-nopLiHeBble ABUraTenu
[A30TYPOUHHBIE IBUTATENIM weeeureeereereeriseeseeesseeseesaseesseesssesaseesssesssessnsesassssseesse
8§ 7. XapaKTEPUCTUKM ABUFATEII .eeereeriueereerrerseessseasseesasessseessesssessasessssasssssasessnsessseasses
8 8. KPUBOLIMMHO-LUATYHHBIA MEXBHUSBM ...eeruiieieereeanseeeaeeesneasseesseessessseasseesaneesnnessseasnes
BbanaHcupoBKa aBuraTenem
BAOK LMMTUHIPOB oeeiieeeeeeeeee e e ettt e e e e e e e e e e e e eann e e e e e eennseeeaeeannnseeeaseennnns

KoneHyatbivi Ban ..
§ 9. la3opacnpeaenuTenbHblit MexaHU3M

KABMAHDBI uvtiitiertiisieeeie ettt sttt st b e nne e s e e e be e sae e s neenneennee
T2 Z1= 101020 =Y 3 = 2 o =
TennoBbI€ 3a30Pbl B MPUBOE .eeeceeeereeeeeeireearsreresseesasseessasseesssseesssseesssssnsssses
Dasbl FTA30PACTIPEAETEHMS ..eeeeereereereeersreeeeaseeeeaseeessseesesseessasseesssseesssssessssenen
M3meHeHre da3 ra3opacnpeneneHuns n CTeneHn OTKPbITUS KNanaHos ...... 65
8§ 10. CMA30UHAA CUCTEMA .uuveeeeueieesaueeeaaueeeasseeaaseeesasseessaseessaseesasssesssssnssnsseesanseessnseesans 68
[TPUMEHSIEMBIE MACIIA «euveeeeeeeiiieiieeeeeeiaeeeesaeaessaeeeeesessnseeesseesnnseeeaaaansseesaseannnns 68
YCTPONCTBO CMABOUHOM CUCTEMDI ..vvrereerieeunrieeeaeeiinseeeeeseessssneessasassssesessssssnnnees 68
CMa304HbIE€ CUCTEMbI C CYXUM KAPTEPOM .eeeeeeeerieeeeeeeiireeeeseeesnseeeeseeasnnseeeeseas 73
BEHTUMALMA KAPTEP@ evvrieeeiiiiieiieeeeeiiseeeeseesissaeeeeesssssseeessssssnssesssssssnsssssessesnnns 74
§ 11. CUCTEMA OXJTAMAECHMS .neeeeeereeeereeeesureessseesssseeessneessseeassseesssseesssnneesanneessnnessnnneean 74
YCTPONUCTBO CUCTEMbI OXNTAMKAEHUS weveeeeeieirrieeeeeeiireeeeeseessssneeesessssseeeessssssnnnees 77
§ 12. CucteMa nuTaHus ABuratens BHyTPEHHEro cropaHms
C VCKPOBDBIM BAMMUIAHMEM ...eeeieeiueeeeeeeeaeiseeeassseesssssessasseesssssesaasssesssssesssssessnssessanseessnsseesans 81
MCNOSIB3YEMOE TOMTMBO eeuuveeeieeeesinreesssneeessnseesssseessnnesssnseessneesssnneessnssessnnneess 81
YCTPOWCTBO CUCTEMbI MUTAHUS GEH3UHOBOIO ABUMATENS weeeeeeeeeereeeeeeveeernnens 82
TOKCHMYHOCTb OTPAOOTABLUMX TAB0B. .uueereeureeerreeerrseeersseeesaseeessseesssseessssenssnses 84
8§ 13. CUCTEMBI BMPBICKA BEHBMHA ceueeeeeeueiearreereueeeeaseeseaseeesasesassssesssssessssseesssseessaseesans 86
Cuctema nNUTaHKs ¢ 3NEKTPOHHbBIM pacnpeneneHHbIM
BIPBICKOM GEHBMHA e cuiriieeeceiiieeeeeeeenereeeaeeasasaeeeeseeessneeeseeasnnseaesaeeansssnseesean 87

HenocpeaCTBEHHDBIN BMPBICK GEHBMHA ..cccccciuriieeeeeciieeeeeeeeenneeeeeeessnnseeeeeeeennns 95



§ 14. CUCTEMA NMUTAHUS OMBEIIN cueeeerreeresireessseessseeesssseesssseesssssessssseesssssesssnsessssseesssseesn 99

MeXaHUYECKNE CUCTEMDI BIPBICKA ..uuuureeeeeeiiirreeeeeieiiuneeeeseessnsseesseasnsssseeesenns 101
TONAMBHbIE HACOCH! BbICOKOTO AABMEHMSA ..ieeernnrrnnrransnnsssnssssssnssssssrsseseeeeens 101

Cuctema nuTaHma CommoN Rail ...occeeicieiieiiieisie e 104
YCTPOMCTBO KOMMOHEHTOB cncTeMbl Common Rail ......ceeveveeviceeeecieeecceene 106

§ 15. CucTEMA NUTAHUS FTA30BbIM TOTUTUBOM ..eveveerrersueeseeasesssessseessessssessnessnsesssessnes 110
L3RG =YV = = 1 T2 111
[TPOMEKYTOHUHOE OXNTAKAEHNE BOBLYXE wenuveruneerreeererseesneesseessessneassesnsessanes 112
PerynnmpoBaHne AaBNEHUA HAAAYBA.uuuuuueeeerreeeeaueeeraseerenseeesaseesasseessssnessssenes 112
MEXAHNUYECKMUIM HAOMYB «eveeeureerereeerseeessseeeasseeesassessasseesesseesssnseesssseessssnesessenes 115

8§ 17. 3aXKMUITAHNE B ABUTATEIIAX tureerrreerrsneeessaseesssseeaassessssssessassessasssesssssesssssesssssessssseees 116
8§ 18. VICTOUYHMKM INTEKTPUUECKOTO TOK@ euurererrereasueerasseessaseessssseesssssessssessssseesssseessssees 120
aE= == TG T I oY [0 17 [0 124
8§ 1. HABHAUEHME.. eereiieiieeeiiee st e st e et et e e st e s s ne e s ean e s an e e e e ase e e s sr e e e s neennanns 124
§ 20. MEXAHUYECKMNE TPAHCMUCCHM cnueeeeereeeeenreesssseessssseessaseeesassesssssesssssesssssesssnseessnnes 125
(O V11T T T= R 126

[TPUBOL CLIEMTEHMS 1. itieiee e cetteeee e s e e sasae e e s s s sssaa e e e e e s esan e e e s s s snnn e e e s e s nnnaeeaeeennns 131

00T 0 Yoo 1= T a 1=y o 1= = L T 133
KapAaHHAA MEPEAAYUA ..eveeeeeectee ettt sttt se e s e sne e e e nneeeaeas 139
[1ONYKAPAGHHDBIE LUAPHUPDB c.eeeeeieeeeeemeeeesneeeeneeessneessneesssmreessneeessnneenas 142

LHapHMPbI PABHbLIX YINIOBLIX CKOPOCTEM .eeueeereerueerneenseesressneeseeesseesaeas 143
KOHCTPYKTUBHbIE OCOOGEHHOCTHU LUAPHUPOB ..evveeeeereeeeneeeeeneeeenneeeesnneanns 144

[TABHASA MEPEAAUA ..ueeeeieeeeeeeeieeeeeeieteeeeeeeenaeeeeeeeesanseeesseesnsseeeaeaaansseeaaeeanns 146
LINDDEPEHLMAT ettt e et e e e e e e e e e e e e eaae e e e e e e nnneeeeaeesnnneeeeasaanes 149

§ 21. ABTOMATUYECKHUE TPAHCMMUCCUM .eevreereearureersreensssseessseesssssesssssessssseesssssensssseessnnes 151
MAPOMEXAHNYECKAA MEPEAAUA weeeeeeuriieeeaeiiirreeeeeeeeineeeesseessnsseeeseeaassneeeeeans 152

KopoOKM nepefay C BAPUATOPAMM ....uueeeeeeeiirreeeeeeeeinneeessesssnsseeeseessssseseseanns 158
KNMHOPEMEHHDBIE BAPUATOPDI 1eeeurreeeiureeesneeeeseeeeesreeseseeseanseesssssesssnseenas 159

TOPOUAHBIE BAPMATOPD cuveeeeureeaeureearreeseisreesaseesaaseeesanseesssseesesseesssssessanns 163
ABTOMaTU3UPOBAHHbIE KOPOOKU MEPEAAY ..vveeeeiirrrreeeesiissnneessesssssseessssssssnnes 164
ABTOMaTU4eCcKMe KOpobKM nepeaay ¢ ABOMHbLIM CLEMNIEHNEM............ 166

§ 22. TpaHCMUCCUUN NONHOMPUBOAHBIX @BTOMOOUIEM ..cveeeeeeereerueeeieeesieeeeeesneeseeeeeens 167
KOMMOHOBKM NOSTHONMPUBOAHBIX TPAHCMUCCUM eeveeeeeeeeeeeneeeeeeseeeeeeensee e 168
OnddepeHumanbl NONHONPUBOAHBIX aBTOMOOUIEM ..cvveeeeeeeeeeeeeeeenveeneneens 173

§ 23. TeHAEHUNN Pa3BUTUS aBTOMOOUIBHBIX TDAHCMUCCHM c..eeeeeeeeeeeneeeeeneeeanareeeeneeas 177
MaBa 4. KOJTIECA, MOABECKA, MOCTDI ...eeiieeieeeee ettt 179
8§ 24. ABTOMOOMITBHDBIE KOJTECE wvevrueresruersassressssseesssssessaseesssseessssesssssesssssesssnssessssseessnnes 179
§ 25. YCTPONCTBO aBTOMOOUIIBHOTO KOMTECA ivuveerirureessreeesineeessssesassseesssssesssssenssnssessnnes 180
§ 26. TTHEBMATUHECKME LUMHDBI .veerrueeersiuereaasseesssseesssssesssseessssesssassessssssessssesssnssesssnseessanes 182
KOHCTPYKLMSA LLUMHDBI c.tveeeeeeceiieeeeeseesiasaseesssssssseeesesssnneeessesssnsseesssssnnsssessssanns 183
KNACCUDUKALMA LUMH eevveeecereeeeieeeceeeeeeneeeesneeeseaseesesseesensessenneesanneesssnessesenes 185

PUCYHKM MPOTEKTOP@ LUMH. ciiuureeieeiieiisieeeseesssaeeeessssssneeesssssnsseesssssnnssssssssnnns 187
MEPKUPOBKA LLUMH «.eeeeeeieeeeireeseseesssmeeessseessneeesnnessssneessneessemneesenneesennnessnnnens 189
BE30MACHDBIE LUMHDBI c.evveeieeeeeietee e s e ssiee e s s s sssse e e e s s s ssane e e s s s snnn e e e s s s nnnaeeaeeennas 192

LR I (o1 1= 1= o1 TS 195
[MoapeccopeHHbIE N HEMOAPECCOPEHHBIE MACCHI ....uveereeeeeeinrreeeeeaineeeeaeenns 196
CXOXAEHME U PA3BBAJT KOJMEC .....uuuuiiieeeeaiurreeeaeeaasneeeeseeasnseeesaeasnsseesaesassssseeens 197

YNPYTUE QNEMEHTDI weiueeeeeiueeeasseeesrseessassesssseessaseessssseesssseesssssessassessssseessannesnns 198
C1abmnmnsatopbl MOMNEPEYHOM YCTOMUUBOCTU ..vevrrueerrrireeeeseeesssseesssseessnssessnnes 203

AMOPTUBATOPDI ceereeuurieeeeeeieirreeeeeeeeiissteessaaaassseeeaaaaassseeesseasnneessssssssssesesssasnnn 204



ANEeMEHTbI KPEMMEHUS MOABECOK ..eeeereeeirrieeeeeeiirreeeeeeeeisneeeesesasnssseesessssssseees 207

[ToaBECKU COBPEMEHHbIX TETKOBbIX @BTOMOOMIEM ...uveeeeeicieieeeeeeinraeeeeeeaas 208
[1OABECKN HA ABOMHDBIX PBIYAT@X uuuteeeeeeiirreeeeeieiisseeeessessnseessaesansseeseseans 208
[oABECKA MaK-DPEPCOH ..veeiereeiieieeeieieesiieeeireeeeereeseseeeesnneeseneeeesnneenas 211
MHOTO3BEHHBIE MOMBECKM .eeeveurrereeeeeeiinreeeeeesisseeeesseasssssesssessssssseesssans 213
[oABECKN Ha NMPOAOIBHBIX PBIHATAX . .eeeeeireersrerseessseesseesssessseesssesssessanes 213
[OABECKN C TOPCUOHHOM BBITKOM ..eenerirreeerieeeieeseeseeesseessessneeeeessseesaeas 214
PeryniupyeMble MOABECKM .....cereerieeeieeieeaseeeteeseesseesseesssessneeseeesseesaeas 214
AKTUBHBIE MOMBECKM  cevveeeeeeeureeeeeeeeessreeeseeassseeeesseassnsseessessssssseessesnssnnes 216
OCO6EHHOCTM NOABECOK MPY30BbIX @BTOMOOMIEM ..c.ueeeeeeeeeeeereeeeeeeeeeneeeenns 218
L2 TR0 1 (oo 1 =0 S 220
MaBa 5. PYJIEBOE YIMPABJTIEHUE .....coeeceeieeeese ettt sttt e 224
§ 29. HagHayeHwue pyneBoro ynpasfieHus. Cnocobbl NOBOPOTa aBTOMOOUAS .......... 224
§ 30. O6Lee yCTPONCTBO PYNIEBOTO YIIPABIIEHUS ..vvevrreeerreeeesiueeeesseessseessssseessnseessnnes 227
PYNEBOM MEXGHMBM ....uuiiiiieeiiiiiiieeeeeeeisieee e e e sssae e e e e e eeaaneeeesessnaseeeaseansaeeeeeeanns 229
PYNIEBOM MPMBO/ cuveeeeueeeecreeseirteesinseessseesssseeessssessesseeseseessanneesanseessssessssenes 234
YCUANUTENW PYNEBOTO YMPABAEHMS wevruvereeerueessressseessessseesssesssesssessssesssessssesnn 235
§ 31. ONEeKTPOHHbIE CUCTEMbI CTaBUAN3ALMN TPAEKTOPUN ESP ..o 238
§ 32. HanpaBneHus pa3BUTUS KOHCTPYKLUUKU PYIEBOTO YNPABIEHUSA cueeuverreeerereeeeenes 239
MaBa 6. TOPMOSHOE YIPABJIEHUE ....cccueecieeiee ettt cee et et ete e e s e e e s s e enn e e snnas 241
§ 33. HazHayeHne TOPMO3HOro yrnpaBneHus. Cnoco6bl TOPMOMKEHUS ...c.eeeeeuveerrnneen. 241
§ 34. Tunbl TOPMO3HbIX CUCTEM. KNACCUDUKALMS «eeeeeeeeeeeeeeceeeeeeeeeecneeeesneeeenseeeeneeas 242
8§ 35. TOPMOBHDIE MEXGHUBMDI .uueveereuereeianeeesaaseeeaaseeaassseeaaseessasseesasssesssnsessasseesssseessnseees 248
8 36. TOPMOBHOM MPUBOL «eveeureererrreersseessssseesssseessassesasssessssseesssssessssseesssssessassesssssessnssenes 255
§ 37. AHTUGTIOKUPOBOUHDBIE CUCTEMDI c.uveeiaueeesssreessseessssseessssesesassesssssessssseesssssensssseessnnes 269
§ 38. NPOTUBOOYKCOBOUHBIE CHUCTEMDI w.veeuureeasureessseesssuseessseessasseesssessssseesssssessssseessanes 274
§ 39. MNepcneKTnBHbIE HanpaBneHUs Pa3BUTUS TOPMOSHBIX CUCTEM.....eeverveerrieeensnnns 277
MaBa 7. HECYLLASA CUCTEMA. KYBOB ..cociiiiieieiiiesieeesiesie s s s s sse s s sns 280
8§ 40. HagHaYeHNE U TUMbI HECYLLUUX CUCTEM ..uverrueeerersueesseeseessessseasssesssessnsssssesssessses 280
8§ 41. KOHCTPYKLIUA @BTOMOOMIBHBIX PAM ..veereerrreesressseessesssesssessseesssssssessssssssesssessnses 280
8§ 42. cTopus pa3BUTUS aBTOMOOUIBHOTO KY30BA .ecceereersrerreesrseesseessesssesssesssessanes 281
§ 43. KnaccuduKkauus n TpeboBaHns
K KOHCTPYKLIUU COBPEMEHHDBIX KYBOBOB eeuuveeraureeresreerssressaseeesasnressseesssssessssseessnnnessanes 282
8§ 44. TunoBble KOHCTPYKLMKN KY30BOB COBPEMEHHbLIX @BTOMOOUIEHN ....ceueereeereranenns 286
Ky30Bbl NErKOBbIX @BTOMOOUIIEM ....eeeeeeeeeeeeeeeeeeieeseeeeseneeesaneeesenneeesseesensenes 286
KY30BbI @BTOOYCOB ..eeieeueeeerureeresreeissseesssesassseessassessssseesssseessssseessssesssssesssssenns 288
KabuHbl 1 Ky30Bbl FPY30BbIX aBTOMOOUIIEN .ceccuveeerrierseeeesseeeesseessseesssseens 290
§ 45. Matepuanbl AN U3TOTOBMEHUA KYB0BOB ..evvcueeerseeessrseeessseessssessssseesssssessssseessnnes 292
TOHKOJTUCTOBASA CTAJID weveeeuueeeerureessureessssseessseesssseessassessssseesssssessassessssseessansessns 292
AJTIOMUHUEBDBIE CTIJTABDI c...uueeeeureessurressssreessneessaseesssssessssseesssssessansesssnssesssnsessas 293
[NACTMACCHI (TMMTACTUKM) weveureererreesireeesseeeesseeeessseesesseesesssessanseesasseessssesssssenes 294
KOMMOBUTHBIE MATEPUAIIBI «.veeveurreeiiureesereeeeiseeeessseeessseesssssessanseesasseesssssesessenes 294
8§ 46. OKpacKa U KOPPOIMOHHAS 3ALUUTA KYBOBOB ...evveeerueerrerruersssrasseessesssesssesssessnes 294
8§ 47. Ky30B 1 a3POANHAMMUKA @BTOMOOMIT ..eereeereerueerineaseeassessseesasessseessesssessssesssenss 296
§ 48. Ky30B 11 6€30MaCHOCTb @BTOMOOMIIN ..eeerueeeeeenuierineaseeeseesseesaseesseessessneessessseess 298
Be30MaCHOCTD HECYLLLETO KYB0BA ..c.uveereerueerinearueeeseeseesseasseessessneessesssessns 299
ICE=YITY7 s r= ey dloTo] o) =To] Wo 1N/ - o X- I 300
OrpaHu4yeHne NepPeEMELLEHNS MACCAKMPOB ......uureeeeeeeernneeeeeeeainreeeaaeeanseeeens 301
HaayBHbIE NOAYLIKN BGE30MACHOCTM weeverureerereeessureessseessssseessseesssseesssssesssssees 304

TeHaeHUMn pa3BUTHUS CUCTEM 6E30MACHOCTM @BTOMOOBUIS ooveeerrieeeeeennnnes 306



§ 49. [IONOHUTENBHOE OCHALLEHME KYB0BA ieuveerirureerseeessiseeessseesssseesssssessssenssnssessnnes 308

CUCTEMDI OCBELLUEHMSA eeeeeeeeinnrnnnsnnssssssssssssssssssssssresrsesrerseeeeeeeeesteeseerreesanssas 308
CTEKITOOUMCTUTEIIU eveeeeereesseeeesneeessseessssseessseesssneessnseessseessaneessnsseessseessanes 311
L1112 1o o = S 311
BCMOMOTATENBHBIE CUCTEMDI...uveiueerueeareeseessseasseessessseessessseesssessssessesnsessnes 313
CucTeMbl AN KOMDOPTA M YAOOCTBA weeeeeureererreerireeraneeeesseeesasseesssseessnssessanns 314
06orpeB, BEHTUASALUSA Y KOHANLNOHUPOBAHNE BOSAYXA vevvreereeeerrersreerinennns 315
KOHAMLMOHEPBI U KTUMATUYECKNE YCTAHOBKM .uvveeeeeeeeeeeeeeeeeeeeenaeeens 316
Mmaea 8. TEHAEHUMW PA3BUTUA KOHCTPYKLIMMN ABTOMOBUIA ..o 319
§ 50. lNepcneKTMBHbIE HanpaBieHUs PAa3BUTUA KOHCTPYKLIMKM aBTOMOOUA .............. 319
§ 51. lprMeHeHNEe anbTEPHATUBHDBIX BUAOB TOMIMBA wevecveeerreeersineeessneesensseesssseessneees 320
§ 52. 9dPeKTMBHOE UCNONb30BaHNE IHEPTUM U CHUMKEHUE BPEAHOIO
BO3ENCTBUSA Ha OKPYXKAIOLLYIO CPELY U 300POBbE HACENEHMUS ovveveerrrierrirenssneensnns 322
AKKYMYSIATOPHBIE BATAPEM .uvveeeeiiiinreieeseeeiinreeeeeeesisseeeeeseessneeessssssssssssssssssnnes 323
ONEKTPOABUTATEIIM weeeeeeiiiieieeeeeerteeeeseesinsteeeeesssasaeeeeseesanneeessessnnnaeeeaesansneeeeas 324
TUOPUAHBIE @BTOMOOMIIM ..eereeecerreeeiueeeeeseeeesneeesssseesesseeseseeesanneesanneesssneesssens 325

TOMNIUBHDBIE BMIEMEHTDIueeecueeeeeureeeereeseasseesasseessaseeesaseesasseesesssessaseesanssessanseenns 331



r1 ABA

YenoBeyecTBo BO BCE Bpe-
MeHa UCKano BO3MOXHOCTH O 6 I.I.II M e
ons nepemMelleHunst Ha 60/b-
LIMe paccTosiHKSA, 3aTpayn- CBeﬂ.eH Mﬂ
Bas Ha 3T0 MUHUMabHOE
Bpems. lNepBoHavyanbHO 06 aBTOMO6|/Iﬂe
151 3TOro MCNoNb30BaNnCh
YKMBOTHblE, NO3KE CTanu co3-
[aBaTbCs MexaHW4yecKkue

CpeAcTBa AN NEPEBO3KM to-
[en v rpy3oB Mo 3emsne, Bo-
[ie 1 Bo3ayxy. B Halwy anoxy

Hanbonee MaccoBbiM Ha3eM-
HbIM TPAHCMOPTHbLIM CPEACT-
BOM SIB/IIETCH aBTOMOOUIb.

§1

UCTOPUA PASBUTUA KOHCTPYKLIUN

ABTOMOGUIb — Ha3eMHoe 6e3PenbLCOBOE MEXaHMYECKOE TPAHCNOPTHOE CPEACTBO, NPUBOAMMOE
B JeNCTBME COOBCTBEHHLIM ABUraTeNieM U UMeloLee He MeHee YeTblpex Konec. B psge cnyvaes
K @aBTOMOGWNSM OTHOCST U TPEXKO/ECHbIE TPAHCMOPTHbLIE CPEACTBA, €CiM UX COBCTBEHHAs Macca
npesbiwaeT 400 Kr.

3anac UCTOYHMKa 3Heprum ans paboTbl ABUraTeNss MOMXET HaXOAUTbCS HEMOCPEACTBEHHO Ha
aBTOMOOME (TONNMBO B 6aKax, 3NeKTpU4ecKas aHeprus TAroBbIX akKYMyISTOPHbIX 6aTtapei) nM6o
NoABOAMTLCS OT CTaLMOHAPHbIX YCTPOWCTB (KOHTAKTHas ceTb Tposinenbyca).

MonbITKM co3aaHusa 6e3n0WafHbIX «CaMOobernbix» SKMUMaXKen npeanpuHMManncb HavyuHas
¢ XVII B. Ha puc. 1.1 nsobpaxkeHa TpexKkonecHasi NOBO3Ka C NapoBbIM ABUratenemM, co3aaHHas
BOEHHbIM MHXeHepoM HuKona KioHbo BO PpaHuumn B 1769 . lNapoBas malinHa, pa3B1MBaBlLas
MOLLHOCTb OKOJ0 2 /1. C., pacrnonaranacb Ha nepegHeM Konece 1 NoBopayvnBanacb BMECTE C HUM.
[NoBO3Ka Morna nepeBo3unTb A0 3 T rpy3a Co CKOPOCTbio 2—4 KM/4. MNpu ABUKEHUN TpeOGOBaNUCh
YyacTble OCTaHOBKM ANA NOAAEPMKaHWS OrHsa
B TOMKe, YTOObl NMOCTOAHHO 0b6ecneymBaTb He-
o6xoanMmoe aaBseHue napa. B Te rogbl akuna-
KM C NapoBbIM ABUraTENEM HE MOTIM KOHKYPU-
poBaTb C ryXeBblMWU MOBO3KaMuW U MNOITOMY
He MOYYMK LLMPOKOro NPUMEHEHMUS.

CuTyaums npuHUMNMANbHO WM3MEHWNAachb
nocsne co3gaHus ABuratenss BHyTPEHHEro cro-
paHusa (ABC). B 1859-1860 rr. ¢ppaHLy3CKui
MexaHWK 3TbeH JleHyap nocTpoun NopLHeBOn
Puc. 1.1. 9kunax Huxonsa KioHbO ¢ mapo- agBuratenb, KOTOPbIKM paboTan 3a CYET CXKura-
BbIM JBUraTenem HUS B UWMAMHAPE CBETW/bHOro rasa. pasaa,
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Puc. 1.2. NepBble aBTOMOOUNKN: a — Kapna beHua; 6 — lotan6a fanmnepa

KOHCTPYKLIMS TaKoro asuratens 6blna 6anKe K NapoBOi MallnHe, YeM K M3BECTHOMY HaM [Bura-
TeNto BHYTPEHHero cropaHus. bonee yaayHyo KOHCTPYKLMIO ABUraTens co3gan B 1876 r. B [epma-
HUK Hukonayc-Asryct OTTo. MoplHeBOM ra3oBbin ABUraTens OTTo paboTan No YeTbiPEXTAKTHOMY
LMKNY (0AMH paboynit Xo4 NOPLLUHA U TPU MOATOTOBUTENbHBIX), CMECH Fa3a C BO3JyXOM CXMMmanacb
B LMAWHAPE Nepea BocniaMmeHeHUeM 3anaibHOM CBEYOW.

PeanbHO NpMMeEHWTb ABUIraTeNlb BHYTPEHHENO CrOPaHMsa Ha KONIECHOM 3KMMaKe yaanoch Nuilb
nocse nepeBoja ero ¢ ra3oBOro TOM/MBa Ha Xuakoe HedpTaHoe (6eH3UH). 3acnyra B co3aaHum Ta-
Koro asuratensa npuHagnexut fotinby Janmnepy. B 1885-1886 rr. HeMeLuKne nHxeHepsl . Janm-
nep v K. beHu, He3aBWCKMMO APYr OT Apyra 3anaTeHTOBau KOMIICKKU C ABWUraTenem BHYTPEHHErO
CropaHusl, KOTOpble U MPUHATO CYUTATb NEPBLIMKU B MMPE aBToMOGUNamu (puc. 1.2). [Aeuratens
Janmnepa umen 4actoTty BpalweHus B 4—5 pas Bbille, YEM Y ra30BbIX ABUraTeNien TOro BpeMeHH,
YTO NPWU PaBHOM MOLLHOCTU MO3BOMIM/O CYLLECTBEHHO CHU3WUTL rabapuTbl U Maccy ABUraTens.

Hayano mMcTopun poCCUMUCKOrOo aBTOMOOWMIECTPOEHUS MOMNOXKMA aBTOMOOW/b, NMOCTPOEHHbIN
neTepoypPHCKUMMU NpoMbilineHHUKammn E. A. AkoBneBbiM 1 1. A. Ppese B 1896 r. (puc. 1.3). IKu-
na umen OAHOUMMHAPOBLIA YETbIPEXTAKTHbIN ABUraTeNb ¥ MOI pa3BuBaTb CKOPOCTb CBbllle
20 KM/4. lBuraTtenb umMen psg TEXHUHECKUX HOBLLUECTB: 9NEKTPUYECKOE 3aXKUraHue, CbeMHYI0 ro-
JIOBKY UMNWHAPA, CMa3Ky AeTanen noj AaBieHUEM.

CnpaBeanMBOCTM paan Hago OTMETUTb, YTO B KOHLEe XIX — Ha4vane XX B. ¢ 6€H3NHOBbI-
MW aBTOMOGUAAMMU YyCMELWHO KOHKYPMPOBaAM aBTOMOOWUIN C 3NIEKTPUYECKUM W NapoOBbIM
NpUBOAOM: 6bl/I0 CO34aHO U BbIMYyCKaNOCh 4OCTAaTOYHO 60bLLIOE X KONWMYeCcTBO. Ho npenmy-
wecta [1BC npuBenu K ToMy, 4To nocteneHHo (nocne 1910 r.) BbINYCK 31EKTPO- U NapoMo-
6unen cokpatmacs 40 MUHUMyMa.

[apoBble nerkosble aBTOMOGWUAM GUPMbI
CreHnu, Yant n 1o6n 8 CLLA nponssoamnmcs Ao ce-
peavHbl 30-X rogos. B AHMMKM napoBble rpy30BUKK
dopeH n CeHTUHEN BbinycKanuck n B 50-e rofbl.
B LienomM npuynHoOM npexkpaLLeHus ux NnpoM3Boa-
CTBa CTafa Jaxe He CTOIbKO HU3Kas 9KOHOMMY-
HOCTb, CKOJIbKO 3KCMNyaTaLMOHHble Heyao6CTBa:
[I0NITMI pa30orpeB KOTNa, CIOXHOCTb KOHTPONS 3a
CW/I0BOM YCTAHOBKOW, 3amMep3aHue BOLbl 3MMOW.

KoHew XIX — Hadano XX B. xapaKrtepuay-
0TCA Ha4Yanom MPOMBbILLIIEHHOTO NMPOWU3BOACT-
Ba aBTOMOOMNEN BO MHOIMX CTpaHax mupa.

B Poccuu cpeam apyrux nponsBoauTenen Ham- Puc. 1.3. MNepBbiA POCCUNCKUIA aBTOMOOM/Ib,

60/ee KpynHbIM B TOT Nepuoa ABNS/CA aBTo-

nocTpoeHHbll E. A. fikoBneBbiMm 1 M. A. ®pese
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MOGUNbHbIM oTaen Pyccko-bantunckoro Ba-

rOHHOro 3aBoja B Pure. B o6Lwen CnoxHocT1

npeanpusatie ¢ 1909 no 1915 r. BbINyCTUAO
6onee 800 aBToMo6Unen mapku «Pycco-bant»

pasnun4yHblx mogenen (puc. 1.4).

KOHCTpYKLMS 60NbLLIMHCTBA aBTOMOOKNEN,
BbINMyCKaeMbIX B 3TOT Mepuoj, umena obuime
TEXHUYECKME peLleHns:

— YeTbIPEeXKONECHbIW (ABYXOCHbIM) 3KMMax,
nepegHve Koseca ynpaBasiemble, — 3af-
HMe, Beayline Koneca OblM OCHAaLLEHbI
NMHEBMaTUYECKMMHU LIMHAMMU;

— HEeCyLWMM 3/1IEMEHTOM aBTOMOGMAA ABASNACh
pama, B nepeaHen 4acTi KOTOPOK NPoaosibHO
OblN yCTAHOBNEH MHOMOLUMINHAPOBLIN ABU- Puc. 1.4. Pycco-bant K-12/20
rateNlb BHYTPEHHEro CropaHus;

— TpaHcMuUceHsa cocTosNa U3 GPUKLIMOHHOMO CLENNEHMS, OLHOMO MM HECKONbKKUX 3yByaTbiX pe-
LYKTOPOB (TaKXKe MPUMEHSANUCH LIENHbIE MW PEMEHHbIE NEPeaayn);

— pyneBOe yrnpaB/eHne BKIOYano B cebs pyneBoe Koieco, KOTOPOE Yepes peayKTop 6bl1o CBs-
3aHO C NnepeaHMMKU MOBOPOTHLIMKU Koflecamu. LLIKBOPHU NMpaBoro 1 neBoro ynpaBfisemMblX Ko-
flec COEAUHANNCH LWapHUPHOKW PyNeBOK TpaneLmen.

MHorve npuHUMnUanbHble peweHns, 3a50XKeHHbIE B KOHCTPYKLMIO aBTOMOGUNIA B Te FOAbl, yC-
newHo NPUMEHSIOTCS M B HacTosLee Bpems.

Caep»xvBano pasBuTHe aBTOMOGMIN3ALUMN B YKa3aHHbIM Nepros To, YTO BbiNMyCKaeMble aBTo-
MOGWIN MMENN BbICOKYIO LIEHY MPWU HU3KOW HadeXXHOCTU. OHM npuobpeTanncb IM60 COCTOATEb-
HbIMW Nt0AbMM, NGO AN OCHALLEHUS apMUM.

Hayanom maccoBoro BbinycKa aBTOMOGUIEN MOMXHO CYMTATb CO3AaHNe aMepPUKaHCKMUM npea-
npuHumarenem leHpu ®opaom yaaqyHom KOHCTPYKLMK aBToMobuns «Ford-T» (puc. 1.5) n npumeHe-
HWe ans ero c6opku ¢ 1913 r. cneumnann3npoBaHHOro KOHBeNepa, YTo NO3BOJIUIO PE3KO yBENN-
YUTb 06bEMbI BbINyCKa U, KaK CneacTBue, CHU3WUTb ce6ecToMMOCTb aBToMo6uAA. 3a 19 net 6b110
BbINyLleHo cBbile 15 MH 3Tux aBToMo6unen. ABTOMOGWSIb CTasl JOCTYMNeH rpaxkaaHam co cpes-
HWUM AOCTaTKOM. MOXHO CKa3aTb, YTO MMEHHO TOrja aBTOMOOUIIb U3 IK30TUHECKOW UIPYLLKK Mpe-
BpaTWUICA B MaccoBOe TPaHCMOPTHOE CPeACTBO.

BaKHOW BEXOWM B UCTOPUM aBTOMOBUNECTPOEHMS ABASETCA HA4Yano NpUMMEHEHNS Ha aBTOMOOMK-
Nax ABUratenss BHYTPEHHEro cropaHus ¢ BOCMIaMeHEHMEM OT cxaTtus. JaHHblM TN ABUraTens
Obl1 3aNaTeHTOBaH HEMEUKNM UHKeHepoM Pygonbdom usenem B 1892 r., HO Ha aBTOMOGBUAAX
(B NepByto 04epeab rpy30BbIX) AN3eNb Havan CepUnHO ycTaHaBnmMBaTtbes B 20-e rofbl XX B. (puc. 1.6).

Puc. 1.5. MNMepBbli MaccoBbii aBTOMOGMAL  Puc. 1.6. l(py3oBO aBTOMOGUIb C AU3€b-
Ford-T (CLLA) HbiM aBuratenem MAN 3Zc, 1924 r.
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[Mepnoa ¢ KoHua 20-x rogoB A0 Havyana BTopow MMpOBOKM BOWHbBI XapaKTepM30Bascs coBep-
LUeHCTBOBaHWEM OTAe/IbHbIX CUCTEM aBTOMOOWISA, yBETMYEHUEM MOLLHOCTU ABUraTeNien u CKopo-
cTew ABMXKEHUS. PUPMbI-U3rOTOBUTENMU IKCNEPUMEHTUPYIOT C MECTOM PACMONOKEHNS ABUraTens,
C YCTPOMCTBOM MOABECKMK U TpaHCMUCCHUW. 10 3aKa3y apMmUU CO34atoTCA MHOMOOCHbIE aBTOMOOMK-
NK, B TOM Yucne NOBbIWEHHON NPOXOAUMMOCTU. KOHCTPYKLMM aBTOMOBUIEN Pa3NnYHOro Ha3Haye-
HUSA HaYMHaIOT CYLLLECTBEHHO OTIMYATLCA APYr OT Apyra.

Mocne BTopoi MupoBon BoMHbI (B 50 — 60-e IT.) Npon30LWI0 pe3Koe yBenmyeHme o6bemoB
BbIMyCKa aBTOMOOUIEN.

PeBOIIOLMOHHBIM peLleHneM TOro BpeMeHu 66110 MaccoBO€E NPUMEHEHUE B KOHCTPYKLMK Ner-
KOBbIX aBTOMOGUIIEN 1 aBTOBYCOB HecyLUKX (6e3pamHbIX) Ky30BOB. 3TO MO3BOINIIO 06NErYUTb aB-
TOMOGMWISIb, IKCNIEPUMEHTUPOBATL C GOPMOK Ky30Ba, PacnofioXuTb ABUraTesb Nonepex asToMobu-
N9, caenatb BeAylMMK nepeiHue Koneca 1 T. 4.

Ho pe3Koe yBennyeHrne Konnyectsa aBTOMOOGUIEN NPUBENO U K HEraTUBHLIM NOCNEACTBUAM:
NOBbICMSIOCb YMCNO NOTMBLWNX U PaHEHbIX Ha JAoporax, 3arpsa3Huiach OKpyXKatowas cpefa, ctana
oulyuatbCs HexBaTKa yrieBOA0POAHOro TonmMBea.

NS yMEHbLIEHUS TAXKECTU NOCNeACTBMIA MacCcOBOW aBTOMOOMIM3aLUN GUPMbI-U3FOTOBUTENNU
noj AasfieHMEM 06LLECTBa U rocyapcTBa CTasin BHOCUTb B KOHCTPYKLMIO CyLWeCTBEHHbIE U3MEHe-
HWSA. MOXHO npocneanTb TpW 3Tana COBEPLUEHCTBOBAHUA KOHCTPYKLIMK aBTOMOGUIEN:

1. TloBbllEHME KOHCTPYKTMBHOM 6€30MacHOCTH (C Havana 60-x rogos).

B atoT nepuog Ha aBTOMOGUAE CTanu MPUMEHATLCA PEMHU M NOAYLWKKM 6e30nacHoCTH, 6e30-
nacHble CTeKna, ABYXKOHTYPHblE TOPMO3HbIE CUCTEMBI, yaaponoriouwatowme 6amnepbl U T. 4.

2. YMeHblleHWe pacxofa Tonnuea (nocne HedTaHbIX KpU3ncos 70-x rogoB).

B 310 Bpemsa Havyanacb 60pbba 3a CHUMXEHWEe COOCTBEHHOW MaccChbl aBTOMOOGWNA, NpuaaHue
eMy aspoanHaMmuyeckmx ¢opM. CoBEPLLIEHCTBYETCH KOHCTPYKLUSA ABUraTenew, WuH, uccnesyetca
BOMPOC NPUMEHEHUS aNbTEPHATUBHbIX (HE HEPTAHOrO NMPOUCXOXKAEHMS) BUAOB aBTOMOOGUILHOIO
Tonnuea.

3. YMeHblUeHWe HeraTMBHOMO BIMSAHUSA Ha OKPYXKaloLLyto cpeay (C cepeanHbl 80-X rogoBs).

CoBeplueHcTByeTCs paboyni npoLecc ABuraTens, NPUMMEHSIOTCS pasfinyHble GUILTPbI U HEWT-
panu3aTopbl OoTpaboTaBlUMX Fa30B, YMeHblualuwme o6beM BpedHbIX BbIOPOCOB aBTOMOOGWUAS.
3a cyeT pasnYHbIX KOHCTPYKTUBHbBIX PELIEHUI aBTOMOOW/Ib CTAHOBUTCS MEHEE WyMHbIM. BO3HMK-
KaeT BOMnpocC O NPUCNocoBIEHHOCTU KOHCTPYKLMK aBTOMOOUA K NepepaboTKe (yTnamsaumu) noc-
Jle NpeKpaleHns aKcnayaTaunn. McecnelyloTcs 3KONOrMYECKU YUCTbIE TUMbl CUIIOBbLIX arperaTtos.

OpraHu3aumsa MaccoBOro NPoM3BOACTBa aBTOMOOUIIEN B HALLIEN CTPaHE MPUXOAUTCSH Ha ne-
prog 1932-1941 rr. n cBsi3aHa CO CTPOUTENbCTBOM HUXKEropoackoro aBTOMOOMIbHOIO 3aBo-
na (HblHe [A3) 1 peKOHCTpyKLUMen mockoBcKoro 3asoaa AMO (HbiHe AMO 3UJT). TA3 Bbinyckan
rpy3oBble aBTomo6unm NA3-AA n nerkosble MA3-A (puc. 1.7), MOCKOBCKMI 3aBOJ — rpy30Bble
3UC-5 (puc. 1.8).

Puc. 1.7. NlerkoBoi aBTomoounb NA3-A, 1932r.  Puc. 1.8. ABTomo6unb 3UC-5, 1933 1.
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Puc. 1.9. OTeyecTBeHHbIe sierkoBbie aBToMo6uaun 50-60-x rr.: a — NA3-M20 «Mo6epa», 1954 r.;
6 — 3A3-965, 1965 r.; B — N'A3-21P «Bonra», 1965 r.; r — MockBu4-407, 1959 r.

B roabl Bennkon OTe4ecTBEHHOM BOMHbI U MOC/E ee OKOHYaHUS 6bliv BBEAEHbI B CTPOM HOBble
3aBoabl B ropoaax YnbsiHoBckKe (YA3), MuHcke (MA3), 3anoporkbe (3A3), KpemeHnuyre (KpA3), Mu-
acce (YpanA3) 1 T. A. Pa3BepHYT MacCoBbIM BbIMYCK IEFKOBbLIX aBTOMO6MIeH Ha MOCKOBCKOM 3a-
BOAE ManonnTpaxKHbix aBTomobunen M3MA (BnocneactBmum «MocKkBuMY»). HeEKoTOpble Moaenu ner-
KOBbIX aBTOMOGWIEN 3TOr0 Neproaa n3obpaxKeHbl Ha puc. 1.9.

Pe3Kkoe yBennyeHne o6bema BbiNMyCKa OTEYECTBEHHbIX aBTOMOOWNEN CBA3aHO C BBEAEHUEM
B cTporn B 1970 r. BomkcKoro aBTomo6unbHoro 3aBoga (BA3, r. TonbsaTTi) 1 4yTb No3xe Kamckoro
o6beanHeHMs No NPON3BOACTBY 60onblierpy3Hbix aBToMobunen (KamA3, r. HabepexHble YenHbl).

§2

ABTOMOBWJ1Ib U COBPEMEHHOE OBLLECTBO.
TPEBOBAHUA K KOHCTPYKLUHUMN.
3AKOHOAATEJIbHbIE OTPAHUYEHHUA

CoBpemeHHOe 06LLeCTBO HEBO3MOXHO NpeacTtaBuTb 6€3 aBTomobuns. B mupe B 2010 rogy npo-
M3BELEHO NOoYTU 78 M/IH. aBTOMOGWIEN, BKItOYas JIErKoBble, aBTODYProHbl, rpy30Bble aBTOMOOU-
1 1 aBTOBYCHI.
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MHOrOMUANMOHHBIN aBTOMOBUIbHBIN PLIHOK XapaKTepu3yeTcs 3Ha4YUTelbHbIM KONIMYECTBOM
npouM3BoanTenen aBToMmobunen, MHOroobpasmem KOHCTPYKLUMI, CO3AaHHbIX NS UCMOb30BaHUs
B pas3nnyHbIX chepax AedaTeNbHOCTU Ye/IoBEKA: NepeBO3Ka rPy30B U NaccaxnpoB, akTMBHOE Mpo-
BeAeHne aocyra. ABTOMOGUb MOXET 6biTb MPeAMETOM MaccOBOro noTpebneHns, cpeacTBoM ans
3aHATUSA CNOPTOM, HOCUTENEM Pa3IMYHbIX BUAOB BOOPYXKEHUS U T. A. Ha nepBbIf B3rNa4, MHOroo6-
pasue chep NPUMEHEHUS U 3aaay, KOTOPble A0MIKHbI pellaTbCsl C MOMOLLbIO aBTOMOGUAS, NPUBO-
OWUT K XaOTMYHOMY Pa3BUTUIO aBTOMOOWUIbHbIX KOHCTPYKLUMIA. B AencTBUTENbHOCTM aBTOMOGUIIb-
HbI MUP KMBET MO AOCTATOYHO ECTKUM NpaBuiam, 1, 4Tobbl MOHATbL 3TU NpaBuia, Haao CHa4a-
Nla pa3obpaTbCs, KakmMe TpeboBaHUA NPeabsaBAAIOTCA K KOHCTPYKLMKM aBTOMOOGUASA U KTO 3TU Tpe-
60BaHWs BblABWUIaeT.

TpeboBaHMS K KOHCTPYKLIMM COBPEMEHHOIO aBTOMOGWS BbIABUralOTCH CO CTOPOHLI 06LLECTBA,
BnajenbLa v U3roToBUTeNs aBToMoGUNS.

O611ecTBO 06€CNOKOEHO TEM, YTOObI aBTOMOOU/b HE NPeACcTaBs MNOBbILEHHON ONACHOCTH
NS Noaen, He 3arpsa3Han Ype3MepHO OKPYHKatoLLyto cpeay.

Bnagenewu aBToMOGUASA KeNaEeT, YTOObI OH caMm, ero nacca*kmpbl UK rpys 6b11n 6bICTPO, 6e30-
NacHO M C HAUMEHbLLUMMM 3aTpaTaMu AOCTAB/IEHbI K MYHKTY Ha3HavYeHus. [1p1 3TOM coBpeMeH-
HbIh @aBTOMOOMW/Ib BO MHOMMX C/lydasix paccMaTpuMBaeTcs Bnafe/bLEM He TONbKO KaK TpaHCcnopT-
HOe CPeACTBO, HO M KaK MaTepuanbHbI NPeAMET, KOTOPbIN JOKEH NOCTaBNSATb EMY 3CTETUYECKOE
YAOBO/IbCTBME CBOMM BHELWHUM BMAOM, o6ecrnedynBatb KOMDOPT Npu UCNOb30BaHWUW, MOAYEPKU-
BaTb YPOBEHb €ro 6,1arocoCTOAHNUS 1 T. M.

MpousBoanTenb aBTOMOGUAS, y4UTbIBas TpeboBaHWs 0OLWECTBA, CTPEMUTCSH MPUCNOCOOUTL
KOHCTPYKLMIO aBTOMOOUIA K enaHuam 6yayliero Bnagenbua n CHU31MTb ce6eCcToMMOCTb ero Npo-
M3BO/ICTBA.

Ha atane npov3BOACTBa M3roTOBWUTESb TaKKe NpeabsBisieT TpeboBaHMsA COOTBETCTBUSA pas-
paboTaHHON KOHCTPYKLIMM TEXHONOMMYECKUM BO3MOXHOCTSAM 3aBOJ0B, MAaTEHTHON YUCTOThI U3ae-
JIUA 1 NPoY., No3BonsioLMe obecnevynBaTb B KOHEYHOM UTOTe KOHKYPEHTOCNOCOBHOCTb BbIMyCKa-
€MbIX aBTOMOGUIEN.

Kpome Toro, Tpe6oBaHms K KOHCTPYKLMK CYLLECTBEHHO 3aBMCAT OT YCMIOBUIM 3KCMayaTauuu,
T. €. Ha KaKKX foporax, B KaKux KIMMaTUYeCKUX 30Hax ByaeT aKCnayaTMpoBaTbCs aBTOMOOUIb, Ka-
KMX MacCcaXmpoB WK KaKue rpy3bl npeanonaraeTcs NnepeBo3nTb.

CpaBHeHWe BecomMoCTn TpeboBaHWN, BbliABUraeMbix 06LWECTBOM, BnagenbLemM, n3rotopute-
JIeM NoKa3bIBaeT, 4TO TpeO6OBaHMA NEepPBON CTOPOHbI 06513aTeNbHbl AN BbINOJHEHUS U OTPAXKEHbI
B rOCyapCTBEHHbIX HOPMATMBHbIX aKTax (3aKkoHoAaTe bHble orpaHuyeHuns). Npoyve TpeboBaHUs
K KOHCTPYKLMM aBTOMOOUNS ANKTYET ByayLnin BnageneL, nokynas ToT aBTOMo6U/b, KOTOPbIV YAO-
B/IETBOPSIET €ro TPE60BaAHMAM B HaMbGo/blel cTeneHn. TpeboBaHWS U3rOTOBUTENS K KOHCTPYKLUK
ABASIOTCSH BTOPUYHBIMM, T. €. HanpaB/ieHbl Ha YAOBJETBOPEHME TPEGOBAHMI KaK MOXHO 60sblie-
ro yncna 6yaywmx BnagenbLeB.

ABTOMOGW/Ib, B HanbonblUen CTENEHN YAOBNETBOPAOLWMIA TpeboBaHNAM BRagenbla, o6LecT-
Ba W U3rotoBUTENS, cHMTaeTCs Hanbonee adpdOEKTUBHbLIM U Ka4eCTBEHHbIM. KauecTBo aBTOMOGUNS
onpeaensieTcs COBOKYMHOCTbIO €ro CBOWCTB, onpeaenstowmnx cnocobHOCTb yA0BAETBOPATb 3a4aH-
HbIM TPe6OBaHMAM B ONpeaesieHHbIX YCI0BUAX IKCNyaTaLuu.

MNMonpo6yem pa3obpaTtbCcs B TOM, KaKMe CBOMCTBA aBTOMOOUNS onpeaenstoT ero Ka4ecTso.

Bce cBovicTBa aBTOMOGUSIA MOXHO pa3buTb Ha TpU rpynnbl: GYHKLMOHaNbHbIE, MOTPEe6UTENb-
CKMe 1 cBOMCTBa 06LLEeCTBEHHOW 6€30MacHOCTM.

®DyHKUUOHaNbHbIe CBOWMCTBA OnpeaenstoT CnocoOOHOCTb aBTOMOOWAA 3DDEKTUBHO Bbl-
NOJHATb CBOK OCHOBHYIO QYHKLMIO — NEepeBO3KY N0AEN, rpy30B, 060PYyAOBaHMS, T. €. XapakK-
TEPU3YIOT aBTOMOOU/Ib KaK TpaHCNOPTHOE cpeAcTBO. K 3TOM rpynne CBOMCTB, B HaCTHOCTH, OT-
HocATCSA:

— TAroBO-CKOPOCTHbIE CBOMCTBA — CMNOCOBHOCTb ABUIaTbCs C BbICOKOW CpeaHEen CKOPOCTbIO, UH-

TEHCMBHO Pa3roHATbCS, NPeoao0sieBaTh NOALEMbI;
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— YNpaBAseMoCTb K YCTOMYMBOCTb — CMOCOOHOCTb aBTOMOOUNSA U3MEHATb (YNPaBASEMOCTb) UK
noaaepxmBaTb MNOCTOSAHHbIMU (YCTOMYMBOCTb) NapameTpbl ABUXKEHUS (CKOPOCTb, YCKOPEHHE,
3amefeHne, HanpasfieHUe ABUKEHUS) B COOTBETCTBMM C AENCTBUAMMU BOAUTENS;

— TONJMBHas 9KOHOMWYHOCTb — MYTEBOW pacxoj TonanBa B 3aAaHHbIX YCNOBUSAX IKCINyaTaLuuu;

— MaHeBPEHHOCTb — CMOCOBHOCTb ABUKEHUS Ha OrpaHMYEHHbIX NIOLWaAaX (HanpuMep, Ha y3KKX
ynuuax, Bo ABOpax, NapKuHrax);

— MPOXOAUMOCTb — BO3MOXHOCTb ABUXEHMS B TAXENbIX JOPOXHbIX YCNOBUSX (CHET, pacnytuua,
npeofoneHne BOAHbIX Nperpaa 1 T. n.) 1 No 6e340P0XblO;

— MNaBHOCTb X0A4a — CMOCOGHOCTb ABUXEHMS MO HEPOBHbLIM OPOram npu A4onycTMMoOM ypoBHE
BMOPOBO3AENCTBMA Ha BOAMTENS, MACCaXMPOB U Ha cam aBTOMOOGU/Ib;

— HafeXHocTb — 6e30TKa3Has aKcnyaTaums, AIMTENbHbIR CPOK CAy*KGbl, MPUCNOCOGNIEHHOCTD
K NPOBEAEHUIO TEXHNUYECKOIO 06CNYXMBaAHWA U PEMOHTa aBTOMOGUAS.

KomnneKc noTpeGuTeNIbCKUX CBOWCTB XapaKTepu3yeTCcs CNOCOOHOCTbIO YAOBIETBO-
psaTb TpeboBaHUS Bajenblla aBToMobuna (BoauMTend, naccaxkupa), He CBSA3aHHble Heno-
CpeacTBEHHO € 3PPEKTUBHOCTbLIO BbIMOMHEHUS TPAHCMOPTHOrO npouecca. B atom cnyyae aB-
TOMOOWb paccmMaTpMBaeTCs He KaK TPaHCNOPTHOE CPEACTBO, a KaK IM4Has CO6GCTBEHHOCTb
BnagenbLa, 4acTb ero o6pasa Ku3Hu. MepevyeHb NOTPEOUTENBCKMX CBOMCTB aBTOMOGUSA Ka-
XAbIM Ye/IOBEKOM onpeaensetcs uHaMBmnayanbHo. K noTpebuTenbCKMM CBOMCTBAM MOXHO
OTHECTU:

— YypoBeHb KomdopTa Npu UCNOAb30BaHUM — CIOXKHOE CBOMCTBO, onpeaensiemoe yqo6CcTBOM
nocajKu, BXxofa-BbIxo4a, HaIMYMEM CUCTEM PeErynnpoBaHma TeMmnepaTtypbl (OTONUTENb, KOH-
OMUMOHED, KTMMaT-KOHTPO/b), Ka4eCTBOM ayAnOCUCTEMbI, HANIMYMEM CEPBOMNPUBOAOB (3/1EK-
TPOMOABLEMHUKHM CTEKON, IMCTAHLIMOHHOE 3aKpblBaHWE ABEPEN 1 T. M.), KA4ECTBOM MaTepunasnoB
0O6MBKK CanoHa U T. A4.;

— TMPUCNOCOBNEHHOCTb K MEPEBO3KE MPOMO3AKUX MW AJIMHHOMEPHbLIX Bellen (Hanpumep,
NbIX);

— Hanu4yune yCTPOMCTB CBSA3M C BHELWHUM MUPOM (BCTPOEHHbIN TenedoH, TeENeBU30p, HaBUrauu-
OHHas cucTema);

— npUBAEKaTeNbHOCTb BHELLHErO BUAa aBTOMOGUNS;

— MNPECTUKHOCTb U COOTBETCTBUE MOAE.

CBoiicTBa 06LeCTBEHHOW 6€30MacHOCTHU, KaK NpaBuIIo, XECTKO pernaMeHTUPYIoTCs rocy-
[apCTBOM B 3aKOHOAATENbHOM MOPSAKe (3aKOoHOAAaTeNbHbIE OrpaHWYeHUs1) U KOHTPONMPYLOTCS
nepef HavyasoMm BblMyCKa MOJENN U B TEHEHUE CPOKa CNYXObl NPU NEPUOANYECKMX MPOBEPKAX TEX-
HWMYECKOro COCTOSIHUS aBTOMOOMASA B MPOLLECC IKCMyaTalmm.

CeovicTBa 6e30MacHOCTM NoApPa3AensitoTCa Ha TPKU NOArPYyNMbl:

6e30nacHOCTb aKTUBHas, NaCCUBHAA U 3KOJIOrM4ecKas .

CBOMCTBa aKTUBHOM 6€30MacHOCTU XapaKTepm3ytoT COCOBHOCTb CHUXAaTb BEPOATHOCTb BO-
B/ieYeHUss aBTOMOGUAS B JOPOKHO-TPAHCMOPTHbIE MPOUCLIECTBMSA U BKIIKOYAIOT B CE6S:

— TOPMO3HblE CBOWCTBA — CMOCOBHOCTb aBTOMOOGWUAS ObICTPO CHWMXXaTb CKOPOCTb M HaAEXKHO
yAEPXMBaTLCA Ha MeCTe;

— yNpaBnSeMoOCTb U YCTOMYMBOCTb B aBapMMHbIX peXuMax — CNoCOBGHOCTb aBTOMOOGWAA
K COBEPLUEHMIO PE3KMX MAHEBPOB B KPUTUYECKUX CUTyaLmMax (06be3 NpensaTcTBuS, Kpy-
TOW NOBOPOT);

— 0630pHOCTb C MecTa BOAMTENS — BO3MOXHOCTb BOAUTENSA MONYyYUTb BU3yaslbHYIO MHOOP-
Mauuio 06 OKpyxalollen 06CTaHOBKE CBA3aHa C KOHCTPYKLMEN CTEKON, 3epKan 3ajHero
BMAa U T. N.;

— BHELWHOW UHPOPMATUBHOCTb aBTOMOGUIS — KOMIMYECTBO, LIBET, MECTO PACMOJIOXEHMUS BHEL-
HWX CBETOBbIX NPUB0OPOB (bap, ykasaTenen NnoBopoTa, CUrHaNOB TOPMOXKEHUSA U T. M.);

— YPOBEHb LIyMa Ha pabo4yeM MecTe BOAUTENS — CTENeHb CHUXKEHUA paboToOCNOCOBHOCTM BOAMK-
Tens Npu AAnTENbHOM BO3AENCTBUM LWyMa.
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CBoicTBa NaCCUBHOW Ge30MacCHOCTU OnpeaenstoT CNOCOBHOCTb CHUXKATb TAXKECTb nocnea-
CTBUI yXKe COBEPLIMBLLMXCS JOPOMHO-TPAHCMOPTHbIX MPOUCLLECTBUI U BKIOYAIOT B cE6S:

— CBOWCTBa, CHUXKalolMe YPpOBEHb TpaBMaTM3mMa BOAMTENS U NacCaXKMPOB Npu aBapuu, cBA3a-
Hbl C 3HEepronornoLlaWnMmM CBOMCTBAMMN Ky30Ba, HalMYMEM 3alLMTHbIX YCTPONCTB (PEMHEN,
HadyBHbIX NoaylleKk 6€30MacHOCTH, AeMNPUPYIOLLMX 3NEMEHTOB BHYTPU Ky30Ba, MOAr0/0BHK-
KOB), KOHCTPYKLIMEN CTEKOS, PYNIEBOM KONOHKMU, BHYTPEHHEN OTAENKM CaNoHa;

— CBOWCTBa, CHW}KaloLWKe ypoBeHb TpaBMaTu3Ma NeLwexoaoB, ONpeaensatoTcs, Hanpumep, oTcyT-
CTBMEM TPABMOOMACHbIX HAPYHbIX BbICTYNOB aBTOMOGUNS;

— noXkapo6e3onacHOCTb onpeaensieTcs KOHCTPYKLMEN TOMIMBHOM CUCTEMbI, MECTOM pacrnoso-
KEHUS TONIMBHOIO 6aKa, HannM4ynem CpeacTB NOXKaPOTYLWEHWSA U T. M.

CBOWCTBA 3KO/IOrM4E€CKON 6€30MacHOCTU XapaKTepM3YIoT CTeNneHb BO3eNCTBUSI aBTOMOOH-
N1 Ha OKPYKaloLLto cpeay M BKIoYatoT B cebs:

— YpOBEHb BpeAHbIX 31EMEHTOB B 0TpaboTaBLLUMX ra3ax aBTOMOOW/bHbIX ABUraTtene — cTeneHb
3arpa3HeHns BO3ayLWHON Cpebl TOKCMYHbIMU BELLECTBAMMU, B NEPBYIO 04epeb OKCUAOM yrie-
poaa, OK1cnamu asoTa, YrieBoJ0POAOM, CaXKeNn;

— YPOBEHb BHELUHErO WyMa — YpOBEHb BPEeAHOro BO3eNCTBUS Ha NtoAeN, HaxoAsaLIMXCa B6IM3K
OXMBNEHHbIX aBTOMarncTpaneun;

— CTeneHb UCMOob30BaHUs 3KONOrMYecKn 6e3BpeHbIX MaTepuasnoB B KOHCTPYKLMM aBTOMOGUNS,
Hanpumep 6e3ac6ecToBbIX TOPMO3HbIX KOMO0K;

— MPMUCNOCOBNEHHOCTb K YTUAN3ALMK — NPUCNOCOBNEHHOCTb aBTOMOOKS, €ro y3noB 1 arpera-
TOB K MOBTOPHOM nepepaboTKe nocne Bbixoaa 13 CTpos.

B HacTosILee BpeMsa HOBble aBTOMOOWAK, BbiNyCKatowmecs B Poccum Wi BBO3UMbIE Ha ee Tep-
PUTOPUIO, NPOBEPSIOTCA HA COOTBETCTBME €BPOMNENCKUM HOpMaM 6Ge30MacHOCTU, U3NOMEHHbIM
B MHOro4u1cneHHbIx lMpaBunax EBponenckon akoHommyeckon kommceum OOH (MpaBunax ESK OOH).
Mpoueaypa noaTBepAeHUS COOTBETCTBUSA TpeboBaHuaM [NpaBun Ha3biBaeTcs cepTudUuKaLmnen
aBTOMOGUWASA, U NPU NOJSIOXKUTENbHbIX €€ pe3ynbTaTax KOHKPeTHas MoaeNb Ui BCce CEMENCTBO aB-
TOMOOWIEN NOJTyHalOT AJOKYMEHT-0406pEeHNE TUMa TPAaHCNOPTHOIO CpeAcTBa.

B akcnnyaTaunu Tpe6oBaHnsa 6e30MacHOCTY aBTOMOGKNSA KOHTPOMPYIOTCA NPY NEPUOANYECKMX
rocyaapCcTBEHHbIX TEXHUYECKMX OCMOTPaXx.

CyliecTByeT ellle 0aMH BW 3aKOHOAATENbHbIX OrpaHWYeHu, HanpaBaeHHbIM Ha NpenoT-
BpalleHne Ype3MepHOro n3Hoca aBTOMOOW/IbHbIX AOPOr U CBSA3AHHbIN C KOHTPONEM 3a aBTo-
MOGUNAMKU, pa3Mepbl KOTOPbIX HE COOTBETCTBYIOT F€EOMETPUYECKUM pa3mepam 3EeMEHTOB
aBTOMOOWNbHbIX Jopor. 3TO npedesbHble 3HAa4YeHUs rabapuTHbIX, BECOBbIX MapamMeTpoB
TAXENbIX rPy30BblX aBTOMOGMWAEN, aBTONOEe3[10B, aBTOOYCOB W MaKCMMaslbHO AOMNYCTUMblE
BEpPTUKa/bHble Harpy3kuM OT OTAESIbHbIX OCEM Ha [OPOXKHOE MOKPbLITUE (OCEBbLIE HArpy3Kw).
YKa3aHHble npefenbHble 3Ha4YeHUs yCTaHaBAMBAOTCS rOCyAapCcTBOM B 3aBMCUMOCTM OT KOH-
CTPYKLMW aBTOMOGUASA M AOPOMKHbLIX YCNOBWMI. MpPKU MX MPEBLIWLEHUU ABUKEHME MO AOporam
[ornycKaeTcs npu cobnogeHnn cneunanbHbix Tpe6oBaHMN U Kaxaas Takas nepeBo3Ka obnara-
eTCcs AOMNOJIHUTENbHbIM AOPOXKHbBIM HANOroM A8 KOMMEHCaL WX NOBbILLEHHOTO U3HOCA AOPOXK-
HOrO NMOKPbITHUS.

MprMep BeCOBbIX M raGapuTHbIX OrpaHuMyeHnin B PP ana naTMocHOro ceaenibHOro aBTonoesaa
(ABYXOCHBbIV TSAray M TPEXOCHbIM NONYNpPULIEN) NPU ABUKEHUM MO MarnucTpanbHbiM 4OpPOram npuBe-
neH Ha puc. 1.10.

Bce nepeyncneHHble Bbille CBOMCTBA MOXHO OLEHUBATb, ECNM ONpeaeNieHbl YCIOBUS SKCMY-
aTauuu.

YcnoBus aKkcniyaTaunmn aBToMobmaa noapasaensorcs Ha:

— [OPOXHblE YCMOBMS SKCMNyaTauuu, onpeaenstolmecs XapakrepucTukaMmM aBTOMOGWILHOM
[0poru (NogbeMbl, CMYCKKU, MOBOPOThLI, TUM AOPOXKHOIO MOKPLITUS, WNMPHUHA NMPOEIKEN HacTH
W T. M.), UHTEHCUBHOCTbIO ABUXXEHWS TPAHCMOPTHOIO MNOTOKA, 3HAaYEeHUEM 3aKOHOAATENIbHOro
OrpaHUYeHns CKOPOCTH;
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nol15T

folo0r
(onpepensercs Hecylen
CMOCOBHOCTbIO LWWH)

Puc. 1.10. BecoBble 1 ra6aputHblie orpaHnyeHus B P® ansa nATUOCHOro ceAesibHOro aBTo-
noespga: rabaputHasa wupunHa go 2,55 M (pedpukepatopbl 4o 2,60 M); nonHasa macca go 40 T,
BbICOTa A0 4 M; AnHa jo 16,5 m

— MPUPOAHO-KIMMATUYECKUE CBOMCTBA IKCMyaTaLmum, onpeaensiolmecs Temrnepatypon, Blax-
HOCTbO, AaB/IEHWEM OKPYKaloLLEero Bo3ayxa, MUHTEHCUBHOCTbIO OCaIKOB, CE30HHbIM U3MEHEHH-
€M COCTOSIHWS AOPOXKHOMO NOKPbITUS;

— TpaHCNOPTHbIE YCII0BUSA IKCNayaTaLum, onpeaensolmecs 4anbHOCTbIO NePEBO30K U PaCCTOAHU-
MU MeXAY OCTaHOBOYHbLIMU NMYHKTaMK, BUAOM U XapaKTepUCTUKaMu rpysa, KonmyecTBoM nac-
CaXVpoB U T. A.;

— 3KOHOMMUYECKHME YCII0BUSA IKCNyaTaLmu, onpeaensiowmecs ypoBHeM LieH, TapudoBs, Halloros
B TOM MJIM MHOM FOCYLapCTBE;

— couManbHble YCNIOBUSA SKCnyaTalumn, onpeensowmnecs npeactaBneHnamMm notpebutenem as-
TOMOGUSIA O MOAE, NPECTUXKHOCTU U T. 4.

Ha6op cBowcTB, onpefensiownx Ka4ecTso aBTOMOOUNSA, X BECOMOCTb MO OTHOLLUEHWUIO ApYyr

K Apyry, 6yZyT 3aBUCETb OT NpeLcTaBNeHWU KaxL0oro KOHKPETHOro YenoBeKa, OT MOJIMTUKK rocCy-

[apcTBa B JaHHbIM Nepuos, yCIOBMI NpeanosiaraeMorn aKcrniyaTtaLumu. YunTolBas, YTo coyeTaHue

3TVX GaKTOPOB AAET OFPOMHOE KOSIMYECTBO BapUaHTOB, CTAHOBUTCS MOHATHLIM TO MHOroo6pa3ue

KOHCTPYKLMM aBTOMOGWNEN, NPeACTaB/iEHHbIX Ha PbIHKE, Kaxaas n3 KOTopbix ob6ecnevymBaeT Hau-

Nyylwne CBOMCTBa 4151 KOHKPETHbIX NOTPeObUTENen 1 yCIOBUIA IKCNTyaTaLnu.
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§3

OBLUEE YCTPOWCTBO ABTOMOBM/IS

Hecmotpsa Ha orpoMHoe MHOroo6pasve TUMNoB U MOLeNen COBPEMEHHbLIX aBTOMOOWIEN, KOHCTPYKLIUSA
Ka/0ro n3 H1X COCTOWT U3 Habopa arperaTos, y3/10B 1 MEXaHW3MOB, Ha/IM4ME KOTOPbLIX MO3BOSET Ha-
3blBaTb TPAHCMOPTHOE CPEACTBO «aBTOMO6GMUNEM». K OCHOBHbIM KOHCTPYKTMBHbLIM 6/10KaM OTHOCATCS:
— [ABurartens;

— ABWXKUTEND;

— TpaHCMUCCHS;

— CUCTEMbI ynpaBfieHns aBTOMOOUIEM;

— Hecyllas cuctema;

— MOABECKa Hecylen CUCTEMDbI;

— Ky30B (KabuHa).

ABurarenb ABI9€TCH UCTOHHUKOM MEXaHUYeCKOn IHEPTUN, HEOOXOAUMOK AN ABUKEHUS aB-
TOMOGUIA. MexaHnyecKas aHeprusa nosjiydaeTcs 3a cyeT npeobpal3oBaHua B ABUraTene Apyroro
BWAa SHEPTUK (3HEPTUKM Cropatowwero TOMIMBa, 3/IEKTPOIHEPTUU, SHEPTUN NPeaBapUTESIbHO CxKa-
TOro Bo3gyxa M T. n.). UICTOYHUK HEMEXaHUYECKOW IHEePIUn, KaK NpaBuio, HaxoanTCcs HenocpeacT-
BEHHO Ha aBTOMOGWIE U BPEMS OT BPEMEHM MOMNOHAETCS.

B 3aBUCKHMOCTM OT BUAa MCNOMb30BaHHOM 3HEPrUM M NpoLEecca ee Npeobpas3oBaHUs B MEXAHUYECKYIO

Ha aBTOMOGWIE MOTYT NMPUMEHATLCS:

— [ABuWrartenu, UCnonb3yloLlne HEPrUio CropatoLLero Tonamea (NopLWHEBOW ABUraTeNlb BHYTPEH-
Hero cropaHus, razosas TypbuHa, NnapoBOK ABUraTesb, POTOPHO-MOPLIHEBOM ABUraTeNb BaH-
Kens, ABuratesib BHelWHero cropanuns CTUpAnHra u . n.);

— [ABUratenu, UCNonb3yloLWmMe INEKTPOIHEPIUI0, — INEKTPOABUTraTeNN;

— [ABurartenu, UCNonb3yloLmMe IHEPruio NpeiBapuTe/ibHO CXaToro BO3ayxa;

— [JBurartenu, Ucnosb3ylowune 3HePruio NpeaBapuUTebHO PacKPy4EHHOro MaxoBMKa, — Maxo-
BWYHblE ABUraTeNu.

Hawnbonblee pacnpocTpaHeHe Ha COBPEMEHHbIX aBTOMOOUIAX MNOMYyYUSIN NOPLUHEBbIE ABUTra-
TeNn BHYTPEHHEero CropaHus, UCMnosib3ylolne B Ka4yeCcTBe UCTOYHUKE IHEPTUU HULKOE TOMIUBO
HedTAHOro NPOUCXOXKAEHUS (6EH3UH, AU3eNIbHOE TOMIMBO) UK FOPIOYUI ras.

K cucteme «aBuratenb» OTHOCAT TaKKe MNOACUCTEMbI XPaHEHMS M NOAAYM TOMAUBA U yaaneHns
NPOAYKTOB CropaHus (CUCTEMbI BbIMyCKa).

ABuKuTENb aBTOMOOUIA 06ECNeYnBaET CBA3b aBTOMOOWISA C BHELLUHEN cpeon, NO3BONSET eMy
«OTTaNIKMBaTbCS» OT OMOPHOM MOBEPXHOCTH (AOPOrM) U NPeodpasyeT IHePruio ABUraTenst B 3Hepruio
nocTynaTenbHOro ABMKeHUs aBToMobmns. OCHOBHOW TUMN ABMKUTENS aBTOMOOKUIS — Koneco. MiHoraa
B aBTOMOGUASX MPUMEHSIOTCA KOMOBUHUPOBaH-
Hble ABWXWUTENU: ANs aBTOMOOUNEN BbICOKOM
NPOXOANMOCTU KOJIECHO-TYCEHUYHbIE ABUMXUTE-
v (puc. 1.11), ang aBTomobunen—amounomnin Ko-
NEeCHbIM (MpY ABUMKEHUM MO JOPOre) U BOLOMET-
HbIM (Ha NnaBy) ABMXUTENN.

TpaHcmuccua (cunosas nepefadya) aBTo-
MOGMNA nepefaeT 3JHEpPruio oT ABUratens
K ABMXUTENO M NpeobpasyeT ee B yA0OHYi0 A/1A
ncnonb3oBaHua B ABwxuTene ¢opmy. TpaHc-
MUCCUKU MOTYT BblTb:

— MeXxaHM4yecKue (nepegaeTcs MexaHu4ec- Puc. 1.11. ABtomo6unb 3UC-42 ¢ KoNecHo-
Kas aHeprus); ryCeHU4YHbIM ABUKUTENEM
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— 3/IeKTpUYECcKne (MexaHmyecKas aHeprusa asurartena npeobpasyeTcs B aNeKTPUYECKyto, nepe-
[JaeTcs K ABUXKUTENIO Mo NPoBOAaM U TaM CHOBa npeobpasyeTcs B MEXaHUYECKYI0);

— rmapoobbeMHas (BpalleHWe KoneH4yaToro Bana aBuratens npeobpasyercsd HacoCoM B IHep-
rMI0 MOTOKa XUAKOCTH, Nepeatolencs no TpybonpoBoaam K Kosecy, U Tam, NocpescTBOM rma-
pomMoTOpa, CHOBa Npeobpa3yeTcs BO BpalleHune);

— KOMOWHUPOBAHHbIE (3NIEKTPOMEXaHUYECKHNE, THPOMEXaHUYECKHE).

Haunbonblee pacrnpocTpaHeHWe Ha COBPEMEHHbIX aBTOMOOMASX MONYyYMIU MexaHudecKas
W rmapomMexaHmyecKas TpaHcmucenmn. MexaHuyeckas TpaHeMmucens (puc. 1.12) coctouT n3 GpmK-
LIMOHHOM MydThI (CLEeneHns), npeobpa3oBaTtens KpyTalwero MOMEHTa, rMaBHOM nepejayu, And-
depeHLmMana, KaphaHHbIX nepejad, Nosiyocew.

CuenneHne — MybTa, Jaowas BO3MOXHOCTb KPAaTKOBPEMEHHO pa3beanHUTb U NIaBHO CO-
€ANHUTb ABUraTeNb U CBA3aHHble C HUM MeXxaHU3Mbl TPAHCMUCCHN.

[Mpeo6pa3oBaTenem KpyTawero MOMeHTa ABASETCA MEXaHU3M, NO3BOJIAIOLLMI CTYNEHYaTO Nan
6eccTyneH4YaTo U3MeHATb KPYTALLMA MOMEHT ABUraTeNs U HanpasB/ieHWe BpalleHUs BanoB TpaHC-
MWUCCUU (AN ABWMKEHUS 3aaHUM x0A40M). [pn cTyneH4YaToM M3MEHEHWN MOMEHTa AaHHbIM Mexa-
HM3M Ha3blBaeTCqd KOPOOGKOM nepeaad, npu 6ecctyrneH4aTom — BapuaTopom.

MaBHaa nepepaya — 3y64aTbl PEAYKTOP C KOHUYECKUMU U (UNUN) LUIUHLPUYECKUMU LIeC-
TEPHAMM, NOBbIWAOWMIN KPYTALLMA MOMEHT, NepefaBaemblit OT ABUraTeNis K Konecam.

OuddepeHuman — MexaHn3M, pacnpesensiolni KpYTALWUIN MOMEHT MeXJy BeayLLMMK KonecaMu
M NO3BONSAOWMI BpalaTbCs UM C Pa3HbIMU YINOBbIMU CKOPOCTAMM (MPU ABUKEHWUM HA MOBOPOTaX
MK N0 HEPOBHOM Aopore).

KappaHHble nepepay4un npeacrtaBnsior co60v Basbl C LWApHMpPaMu, CBSA3biBaloOWMe MeXay
cobow arperaTbl TpaHCMUCCUKU U Konec. OHM NO3BOMIAIOT NepeaaBaTb KPYTALWMA MOMEHT Mexay
yKa3aHHbIMW MexaHM3MaMu, Basibl KOTOPbIX PacrnoOXeHbl HE COOCHO W (MN) UBMEHSIOT NpY ABK-
EHMU B3aWMHOE pacnosioxeHue Apyr OTHOCUTENbHO Apyra. KonMyecTBo KapAaHHbIX nepeaady 3a-
BUCHUT OT KOHCTPYKLIMK TPAHCMUCCHUW.

[MapomexaHuyecKasa TpaHCMUCCHUS OT/IMYAETCSH OT MEXaHUYEeCKOW TeM, YTO BMECTO CLIEMNIEHNS
yCcTaHaBIMBaeTCa rmapoaMHaMmn4eckoe YCTPOUCTBO (ruapomydTa uam ruapotpaHcpopmarop),
BbIMONHAOWEE KaK GyHKUMKU cLenneHns, Tak u GyHKLmK 6eccTyneHyaToro Bapuartopa. Kak npa-
B0, 3TO YCTPOMCTBO pa3MellaeTcs B O4HOM KOPMyce C MexaHUYeCKOn KOPOOKon nepeaay.

Puc. 1.12. MexaHu4yecKas TpaHCMUCCUSA K/IaCCUYECKOro aBTomoounsa
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ONeKTpUYecKne TPaHCMUCCUU MPUMEHSAIOTCS CPaBHUTENbHO PEAKO (Hanpumep, Ha TsXKenblX
KapbepHbIx caMocBaax, Ha BHEOPOXKHbIX aBTOMOOUNAX) U BK/ItOYAIOT B ce65: reHepaTop Ha [BU-
ratene, NPoOBOAA M CUCTEMY JNEKTPOYNpPaB/IEHUS, IIEKTPOMOTOPbLI Ha KoJjiecax (3NeKTpuyeckue
MOTOp-Kofeca).

[Mpu eCcTKoM coefMHeHUN ABUraTens, cuernyieHna n KopooKu nepenad (Bapuatopa) AaHHas
KOHCTPYKLMSA Ha3blBaeTCH CUI0BbIM arperaTtom.

B psige cnyyaeB Ha aBTOMOGUIE MOTYT GbiTb YCTAHOB/IEHbI HECKO/IbKO ABUraTenen pasnnyHbIx
TMNOB (HanpuMmep, ABUraTenb BHYTPEHHErO CropaHusl U 31eKTpoABUraTenb), CBSI3aHHbIX ApPYr
C IpyroM TpaHcMuccren. Takaa KOHCTPYKLUS Ha3biBaeTcs rMGPUAHON CUNI0OBON YCTAaHOBKOW.

Cuctembl ynpasjiieHUs aBTOMOGUIeM BK/Il04aloT B ce6s:

— pyneBOe yrnpaBlieHue;
— TOPMO3HYIO CUCTEMY;
— ynpaBieHue NpoYuMKn cucTemMamMu aBToMOOMNA (ABUraTenem, TPaHCMUCCUEN, TemnepaTypon

B KabuWHe U T. 4.).

PyneBoe ynpaBneHue CNy>KuUT 419 n3MeHeHWs HanpaBieHnsa ABUKEHUS aBTOMOOWNSA, KaK npa-
BMWJ0, 3a CHET NOBOPOTA yrnpaBisgemMblx Kosec.

Topmo3Has cuUcTeMa CAYXWUT AJ1I9 YMEHbLIEHUS CKOPOCTU [ABUMKEHWUA aBTOMOOWASA BMJIOTb
[10 NOJSIHOM OCTAHOBKM U HaLEXHOro yAepXaHUs ero Ha MecTe.

Hecyuwas cuctema aBTOMOGUAA CNYKUT AN KPEMIEHNA Ha HER BCEX MPOYMX Y3N10B, arpera-
TOB M cucTeM aBToMOGMNA. OHa MOXET BbINONHATLCS B BUAE MAOCKOW pambl (puc. 1.13) nnm o6b-
€MHOro Hecyllero Kysosa (puc. 1.14).

MoaBecKa Hecylen cucTeMbl 06GecrneynBaeT ynpyryio CBA3b KOMEC C Hecyllen CUCTEMON
n obecneynBaeT NJaBHOCTb X04a aBTOMOOUAS NMPWU ABUKEHWU NO HEPOBHOW AOpPOre, yMeHblaeT
BepPTMKaNbHble AMHAMWYECKUE Harpy3Kku, nepeaaBaemMble Ha aBTOMOOWb OT JOPOTK.

Ky3soB (KaGuHa) CNyuT AN pa3meleHns BoAUTENS, MacCaXMpoB, rpy3a uiav cneuuanbHoro
060pyaoBaHUs, TPaHCNOPTUPYEMOro aBToMOGUIEM. KaK 6b110 OTMEYEHO Bbile, B psije clyvyaen
Ky30B coBMeLlaeT GYHKLMU HECYLLEN CUCTEMbBI (HECYLLMI Ky30B). K cucTeme aBTOMOGUNISA «KYy30B»
NMPUHATO OTHOCUTb TaKXe MHOIM1e y3/ibl, arperaTbl, NOACUCTEMbI, HE NONaBLUME B APYyrue CUCTEMbI
aBTOMOOWNS (BHELLHME CBETOBbIE NPUOOPLI, KITMMaTUYECKME YCTAHOBKM B ca/loHe, psig YCTPOWCTB
6e30MacHOCTH A1 BOAUTENS U NacCaxX1poB U T. A4.).

Puc. 1.13. Hecywasa cuctema B Buje JIOHXEPOHHOW paMbl
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Puc. 1.14. Hecywuii Ky30B IerKOBOro aBTomoounsa

TUMbl ABTOMOBUJIEN

OrpomMHOEe KONM4yecTBO MOJeNen U KOHCTPYKLIMIA COBPEMEHHbIX aBTOMOOGMIEN MOXKET OblTb NoA-
pasaeneHo Ha onpeaeneHHble TUMbl (MK Knaccol). Hanbonee obuwasa KnaccuPuKaLunsa TpaHCcnopT-
HbIX cpeacTB (TC) cBA3aHa € MX Ha3HavyeHneM. JaHHasa KnaccubuKkauusa npusegeHa B MexayHa-
poaHom ctaHaapte MCO 3833.

Becb napk gopoxHbix TC nogpasaensercsa Ha mexaHuveckue TC (TC ¢ apuratenem) n 6ykcupy-

emble TC (npuuensl 1 nonynpuuensl). MexaHnyeckoe TC, 6yKcupytoliee npuuen iy noaynpuuen,
Ha3blBaeTcs aBTonoe3aom. Mo HasHavyeHuto TC nogpasaensoTes Ha :
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Nnerkosble aBTomo6unu (puc. 1.15a) — mexanuyeckue TC, npegHa3HayveHHble, raBHbIM 06pa-
30M, 415 NEPEBO3KM t0feN 1 nx 6araxa, B KOTOPbIX pa3MeLLlaeTcsa He 6onee 4eBATU NOCafou-
HbIX MECT, BK/l04Yasi MECTO BOAUTENS;

rpy3oBble aBToMo6unu (puc. 1.156) — mexaHuyeckme TC, npegHa3HayeHHble, rMaBHbIM 06pa-
30M, A1 NEPEBO3KU rPY30B UK cneLmanbHOro 060pyaoBaHus;

aBTO6YCbl M TpoSINendbychbl (puc. 1.158) — MmexaHnyeckune TC, npegHa3HayYeHHble Ans nepeBos-
KW nofen n nx 6araxa, B KOTOpbIX pa3mMellaetca 6onee AeBATU NOCaL0YHbIX MECT, BKIto4as
MECTO BOAUTENS;

MOTOTpPaHCMNopTHbIE cpeacTBa (puc. 1.15r) — mexaHnyeckme TC, umetowme asa, Tpu, MHoraa
yeTblpe KoJieca (KBaApuLUMKIIbI), CHapsKeHHasa macca KoTopbix He npesbiwaeT 400 Kr u npes-
Ha3Ha4YeHHble 415 NepeBO3KM Ntogen (0COBGEHHOCTU KOHCTPYKLMIM MOTOTPaHCMNOPTHbIX CPeACTB
B JaHHOW KHUre He paccMmaTpuBaloTcs);

npuuensl (puc. 1.150) — 6ykcupyemble Taradyom TC, npeaHa3HayYeHHble Ans NepeBO3KKU rpy-
30B WM NaccaxmnpoB, B KOTOPbIX NULLIb HE3HAYUTENIbHAA YacTb UX BECa Harpyaet 6yKCupyto-
LMK aBTOMOGUNb;

nonynpuuensl (1.15e) — 6ykcupyemble Tarayom TC, npefHa3HayYeHHble 415 NepeBO3KK rpy30B
WM NaccaXKMpPoB, B KOTOPbIX 3HAaYUTEbHAA YacCTb UX BECA Harpy*kaeT GyKCUPYIOLWMA aBTOMOOUSIb.
B KayecTtBe ByKcupylowero aBTomobmns B JaHHOM Ciy4ae NpuMeHseTcs cnelnanbHbii aBTOMO-
6u1nb, NpeaHa3Ha4YeHHbIM UCKTIOYUTENBHO A1 BYKCUPOBKK nonynpuLena — ceaefbHbiv Taray.



Puc. 1.15. Tunbl AOPOXKHBLIX TPAHCNOPTHbIX CPEACTB: @ — /IErKOBOW aBTOMOOW/Ib; 6 — rpy30BOM
aBTOMOGW/b; B — aBTOBYC; I — MOTOLMKA; 4 — Npuuen; e — noaynpuuen

Ona Kaxkaoro u3 npuBeaeHHbIX KPYMHbIX
TUNOB TPAHCMOPTHbIX CPEACTB UMeeTcs 6onee
nogpobHas KnaccuduKaums no pasinuyHbiM
npU3HaKam.

TaK, nerkoBble aBTOMOGMAN MOTYT Noapas-
[ensaTbCsA N0 Ha3Ha4YeHWo (MHAMBUAYASIbHOIO
NnoNb30BaHWs, TaKCU, OMepPaTUBHLIX CNYXKO,
CMOPTUBHbIE U T. A.); N0 paboyemy 06bemy 4BU-
ratens (ta6n. 1.1); no rabapuTHbIM pa3Mmepam
(Tabn. 1.2); no TMny Ky3osa (CM. . 7).

Ta6nuua 1.1. PoccuicKas kKnaccudpukauyua
NEerkoBbiX aBTOMOGUNEN
no paéoyemy o6bemy gBuratens

Pa6ounn 0O603Ha4eHne
o6beM aBuratens, n mojaenem
nol,2 11xx
orl1,2p01,8 21xx

ot 1,8 00 3,5 31xx

cBbiwe 3,5 41xx
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Ta6nuua 1.2.EBponeicKas KnaccudpukaLma nerkoBbix aBToMo6uien no pasmepamv

Knaccbl A B C

BHelwHWe pa3mepbl, MM

[OnvHa no 3650 3600-3800 3800-4400
baza 2150-2450 2350-2500 2400-2700
LLnpuHa 1450-1600 1550-1650 1670-1740
BbicoTa 1350-1480 1350-1480 1330-1440
Mpumepbl aBTOMOGUEN Daewoo Matiz Peugeot 207 VW Golf 5

Sk

@_nomn }

ey

Puc. 1.16. py3oBble aBTOMOGUJIU: @ — YHMU-
BepcalibHbii; 6 — cneuuann3upoBaHHbIN;
B — cneuuanbHbli
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ABTOGYCbI NOApPa3aenatoTcs No NoJIHOM Mac-
ce (4o nnu cebiwe 5 T), N0 KONMYECTBY MECT AN
cugeHus (po 17 mect, BKIoYasa BoauTens, —
MaJioMecTHble aBTO6YCbl); MO Ha3Ha4YeHuto
(ropoackue, NMpUropoaHble, MEXKAyropogHue).
OtaenbHyto rpynny o6pa3syioT Tponnenbycbl — nac-
caxupckue TC, NnpuBOLMMbIE B ABUKEHUE INEK-
TPO3HEepruew, NocTynatoLLen No Nnposojam.

[py3oBble aBTOMOOGUWAK, MpULENbl U NONY-
npuvLenbl N0 HA3HAYEHMUIO MOTYT ObITb YHUBEP-
CcanbHbIMK (0ObIYHO B KayecTBe rPy30BOro
Ky30Ba MCMNonb3yeTca OTKpbiTas 6opToBas
nnatdopma, MHOr4a CO CbEMHbIM TEHTOM),
cneumanmM3anpoBaHHbIMK (Ky30B MPUCNOCO6-
NleH Ansl NepeBO3KW OnpefesieHHbIX BUAOB
rPy30B WK MMEIOTCS YCTPOMCTBA CaMOomnorpys-
KW-caMopasrpysKku), cneunanbHbiMu (Nepeso-
3UTCS chneunanbHoe TexXHoNornyeckoe obopy-
noBaHue) (puc. 1.16). UmeeTcs Knacc rpy30Bbix
aBToMOGUNEN, NpefHa3HAYeHHbIX WMCKII0YU-
TenbHO ANna 6YKCMPOBKM NPULIENHOIO COCTaBa:
cefenbHble TAra4m ana noaynpuuenos, 6anna-
CTHble TAra4u Ans TAKEeNbIX MPULENOB.

NMPEMMYLLECTBA U HEAOCTATKHU

PA3J/IN4HbIX KOMIMOHOBOK
C no3unumnmn BAUSHUS KOHCTPYKLIMM TPAHCMOPTHO-
ro CpefcTBa Ha ero CBOMCTBa BaXKHOe 3HaveHue
MMeeT KOMMOHOBKa aBTOMOGWUNA — B3auMHOe
pacnonoXKeHne OCHOBHbIX CUCTEM aBTOMOOUNIA
(oBurartensi, TPAHCMUCCUK, OBWXKUTENS, CUCTEM
ynpaBneHus, HecyLLlen CUCTEMbI, Ky30Ba).

[Ons nerkoBblx aBTOMOOGMNEN B GONbLINH-
CTBE C/ly4aeB NPUMEHHAETCS Ky30B, BbINOIHA-
IOWMN QYHKLMM HECYLLEN CUCTEMDI (HECYLLUH
KY30B), 4TO yMeHblUaeT Maccy 1 obecrne4ymBa-
€T OO0CTaTo4YHyl0 CBOOOAY AN PaCmnoOKeHUs
Npo4Yux cuctem aBTOMOOUNSA. BcTpeuatoTtca
cnepyolume KOMMNOHOBKK JIEFKOBbIX aBTOMO-
ounen:



D E F Minivan
4300-4700 4300-4700 4700-5100 4500-4800
2500-2700 2500-2700 2700-3000 2700-3000
1670-1770 1670-1770 1800-1900 1750-1900
1360-1430 1360-1430 1400-1500 1650-1800
Nissan Primera BMW cepun 5 Mercedes S VW Sharan

Knaccuyeckas (puc. 1.17a) — aBuraTenb NPOAO0SIbHO PacrnoioXKeH cnepeau, Bedylime Koneca
3a/lH1e, TPAaHCMUCCHUA 3aHMMaeT MPOCTPAHCTBO Mo/ NOJIOM Ky30Ba Mex/y ABUraTeNnieM 1 3aj-
Hen OCblo (KOMMOHOBKa NO3BOJIAET UCMOMb30BaTb B KAYECTBE HECYLLEN CUCTEMbI pamy);
nepegHenpueoaHas (puc. 1.176) — aBuratenb pa3MelleH cnepean NpoaonbHO UK nonepey-
HO, BeayliMe Koneca nepegHue, TpaHCMUceust o6beMHEHa ¢ ABUraTenem;

3agHeMoTopHas (1.178) — ABuraTenb pacrnofioXKeH c3aau, Bedyline Koneca 3ajgHue, TpaHc-
MUccUa 06beanHeHa C ABuUraTenem;

cpegHeMoTopHas (1.174) — ABuratenb pacrofioXXeH Mexay nepeaHen n 3agHemn ocamu, Beay-
LiMe Koneca 3agHue, TpaHCMUCCHUS 06beUHEHA C ABUraTenem.

MpenmyllecTBa M HeOCTATKM pas3nMYHbIX KOMMNOHOBOK MpMUBEAEHbI B Tab. 1.3.

Kaxpgasa n3 npeacraBneHHbIX KOMMOHOBOK MOXET MMETb MOSIHONPUBOAHOM BapuaHT, NpKU KOTO-

POM BEAYWIMMU ABNAKOTCA BCE KOJieca. 370 AenaeTcs ¢ Uenblo NOBbIWEHUS NMPOXOAMMOCTH, a TaK-

e W ynpaBigaeMoCcT aBTOMOGUNIS, HO CBA3AHO C YCIIOXKHEHUEM KOHCTPYKLIMKM TPAHCMUCCUMN.

Puc. 1.17. KOMNOHOBKHU NEerkoBbiXx aBTOMOOWJIEN: a — KJlaccu4ecKan; 6 — nepepHenpwu-
BOAHaA; B — 3afHeMOTOpPHas; I — NOJIHONPUBOAHAA C ABUraTesieM Ha 6a3e KlacCU4YeCKOo;

I — cpefHeMoTopHas
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Ta6nuuya 1.3. MpeunmyuiecTtBsa U HEAOCTATKU Pa3/IMYHbIX KOMMOHOBOK J1IEFKOBbIX

aBTOMOGUNENn

lNepeaHemoTOpHas, Knaccu- CpepHe- 3agHe-
nepeaHenpvBogHas yecKas MOTOpPHasi  MOTOpHas

TaroBble CBONCTBA —

NOPOXHUN aBTOMOOGUSTb + - + +
TaroBble cBOWCTBA —

rPYX€eHbI aBTOMOOWb - + + +
PasBecoBKa (pacnpeaneneHue

Beca aBTOMOGUISA MO OCsAM) + ° - -
O6bem canoHa + + - °
0O6bem GararkHuka + + ° -
Bo3MOXXHOCTb MOAMDUKaLIMK

3afHen YyacTu Ky3oBa + + - -
[aGapuTHas anuHa + . . .
CeowcTBa Ky3oBa

NpPW CTONKHOBEHMSAX + + - -
TennoBas Harpy>xeHHOCTb

canoHa - - ° +
B0o3MOXHOCTb CO3aaHMSA

NoHOMPMUBOAHOM MoandUKaLmm + + . +
LLlym B canoHe + - - +
Macca + o + +
[nvHa NpMBOAOB ynpaBneHus

CWNOBbLIM arperaTtom + + - -
«+» — MO3UTUBHOE BIINUAHUE; «—» — HEraTUBHOE BJ/INAHUE; «®» — yXy[LIAET NapameTp He3Ha4YUTENIbHO

KomnoHoBKa aBTO6yca BO MHOrOM 3aBUCUT
OT ero HasHaveHus. Tak, Ana ropoacKMx aBTo-
6ycoB (puc. 1.18) BarKeH HU3KMM YPOBEHb Nosa
B CaJIOHE, LLIMPOKME [IBEPU, NMO3BOSSAIOLLME YCKO-
PUTb MPOLIECC NMOCAAKU-BbICAAKM MaccarKMpoB
Ha ocTaHOBKax. [OpoACcKoWn aBTOBYC paccyuTaH
Ha NepeBO3KY KaK CUAAWMX, TaK M CTOSLLMX
naccaKMpoB, NO3TOMY OH AO/IKEH UMETb yA06-
Hble MOWAAKM Y BXOAHbIX ABEPEN, WMPOKUE
npoxoabl U T. n. AN NOoBbIEHUS Naccaxmnpo-

Puc. 1.19. CouneHeHHbI ropoACKO aBTOGYC
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Puc. 1.20. MexpayropoaHui aBTooyc



BMECTMMOCTH MPW YCIOBUKN COXPaHEHUS AOCTAaTOYHOM MaHEBPEHHOCTU rOPOACKME aBToBYyChl Aena-
0T COYNEHEHHbBIMU; TaKON aBTOBYC COCTOUT U3 [BYX WAPHUPHO COEAMHEHHbIX YacTew, pacLenka Yya-
cTen He npegycmoTpeHa (puc. 1.19). MexayropogHue aBTobychl (puc. 1.20) npegHa3Ha4vyeHbl ans
LNUTENbHOM NEPEBO3KM CUASALLMX MaCCaXKMPOB, MOITOMY 34eChb NPEeAbABASIOTCSA NOBbILUEHHbIE TPe-
60BaHWs K CMAEHBAM, KOMDOPTY B canoHe. Kpome Toro, aBTobychbl 060pyaytoTCa TyaneToM, KyxHew,
TeneBmn3opamMu. Y aHHbIXx aBTOOYCOB MMeeTCs 60/bLlUoV 06bEM OTCEKOB ANS pa3meLleHuns 6araxa.

Ky3oB aBTO6yca B 6O/bLIMHCTBE C/yHaeB BbINOAHAET GYHKLMWU HECYLLEW CUCTEMbI (HECYLLMIA Ky-
30B). BcTpeyatoTes KOHCTPYKLUMK, KOoraa Ky30B aBToGyca yCTaHOB/IEH Ha paMe rpy30BOro aBTOMOGUAS.

Beaywmmn konecamu aBTobyca MOryT ObiTb KOseca nepeaHen ocu, 3adHer ocu (3adHux
ocen — Mpu MHOFOOCHOM CXEME) UK BCEX OCEW.

Puc. 1.21. MepeaHenpuBoagHas KOMNOHOBKa C NPOAO/bHbIM Pacro/iOKEeHUeM ABUraTens:
1 — pgBuraTens; 2 — cuenneHue; 3 — raBHasa nepegaya; 4 — KopobKa nepegad; 5 — Bas npu-
BOJa BemyLMX Konec

12 3

5 4
Puc. 1.22. NepepHenpuBogHaa KOMIMOHOBKA C MoOMepeYHbIM pPacrosioXeHueMm gBuratens:
1 — pBuratenb; 2 — cuenneHue; 3 — MaBHasg nepegaya; 4 — Ban NpUMBOAa BeayLIUX KOMec;
5 — Kopo6Ka nepegay
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Puc. 1.23. MepeagHemMoTopHasa 3afHeNPUMBOAHAA KOMNOHOBKA C ABUraTesieM, Pacnoio}KeHHbIM
B NMPOAOJIbHON MJIOCKOCTM CUMMETPUU aBTOGYca: a — C KOPOGKOW nepeaay, pacnosioXKeHHOM
nepep nepeaHen ocbio; 6 — BHYTpU 6a3bl aBTOOyca; 1 — aBuratenb; 2 — cuennexHue; 3 — Ko-
po6Ka nepefay; 4 — KapaaHHasi nepefiaya; 5 — rnaBHas nepegaya

4 5
’
/\ -ﬁ_
=0 ‘?/C O

Puc. 1.24. NepegHeMoTOpHas 3aAHeNpPUBO4HAA KOMIMOHOBKA CO CMELLEeHHbIM pachnoJioxe-
HueMm aBurartens: 1 — asuratenb; 2 — cuenneHne; 3 — KopobKka nepegay; 4 — KapaaHHas ne-
peaadva; 5 — rnaBHas nepegada
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Puc. 1.25. 3agHenpuBogHana 3agHEMOTOpPHas KOMMOHOBKa C NMPOAOJ/IbHbIM LLeHTPaJ/ibHbIM
(a) u cmeLeHHbIM (6) pacnonoxXeHuem agBurartens: 1 — rnaBHas nepegava; 2 — KapaaHHas
nepepaya; 3 — KopobKa nepenay; 4 — cuenneHue; 5 — geuratenb

2] 12
T
L
i

[Buratenb MOMeT ycTaHaBNMBaTLCS B Me-
pefHen, 3afHen unun cpeaHen YacTax aBTobyca,
BHYTpM 6a3bl MeXAy NepeaHen 1 3aHen OCAMMU.
Mpn nepeaHenpuMBOAHON KOMMOHOBKE [BUra-
TeNlb MOXET yCTaHaB/MBATbLCA BOMb NPOAOb-
HOM ocu aBTOBYCa M nonepek (puc. 1.21; 1.22).
[pn 3agHEnpUBOAHOM CXxeme ABuratesnb pac-
nonaraetcs B NPOA0SIbHON MNOCKOCTU CUMMET-
pun aBToGYyCaA MM CMELLLEH OTHOCUTENIbHO OCH
cummeTpun (puc. 1.23a, 6; 1.24).

Mpn 3agHeM pacnonoXeHuu aBuratens
BO3MOXHbl [IBa BapuaHTa €ro yCTaHOBKM —
BAOJIb M MonepeKk NpoaosibHOM ocu aBTobyca
(puc. 1.25; 1.26).

]

o | 12

T
= 13
Egu&i:
=

Puc. 1.26. 3agHenpuBogHas 3agHEeMOTOPHasA KOMIMOHOBKA C NMonepe4HbIM pacnosioXKeHuem gBu-
rartens v yrnom ppasHbiM 60° wam 65° (a), 80° (6) M 90° (B): 1 — rmaBHas nepefaya; 2 — KapaaH-
Has nepegadva; 3 — aBuratenb; 4 — cuenneHune; 5 — KopobKa nepeaay; 6 — yrnoBon peaykTop
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CouneHeHHble aBTO6YCbl B OCHOBHOM SBASIIOTCS FTOPOACKUMMU, U KaK NPaBUI0 HU3KOMObHbIMMU.
[Buratenb B COYSIEHEHHbIX aBToBycax YCTaHOBEH BHYTPU 6a3bl (puc. 1.27), a TaKKe B 3agHeEN
CeKLUMu, BOOJb UK NOMEPEK, Npu 3TOM 3a4HASA ceKumsa Tonkatowas (puc. 1.28; 1.29).

| |_):|<o_

Puc. 1.27. CouneHeHHbI aBTOGYC ¢ TAHyLW el nepegHen ceKuuen U gBurarenem, pacnosno-
}KEeHHbIM BHYTpM 6a3bl: 1 — aBuratesnb; 2 — cuenneHune; 3 — KopoOKa nepenay; 4 — KapaaH-
Has nepepaya; 5 — rnaBHas nepegaya

Puc. 1.28. CouneHeHHbI aBTOOYC C TONIKaloLWen 3agHen ceKLuuen U NpoaoJibHbIM pacnoso-
)KeHueM aBurartens B 3aHeN NpUuUenHon ceKuuu: 1 — rnaBHasg nepegaya; 2 — KapaaHHas
nepepaya; 3 — KopobKa nepenay; 4 — cuenneHue; 5 — aurartenb

<
= £ =
Puc. 1.29. CouneHeHHbIA aBTOGYC C TOJIKalOLWeNn 3agHen ceKLuuen ¢ nonepevyHbiMm pacno-

JNIOXKEeHUeM ABuUraresisa B 3agHel NpuLenHon ceKuuu: 1 — rmaBHas nepegada; 2 — KapaaH-
Has nepefaya; 3 — yrnoBou peaykTop; 4 — KopobKa nepeaay; 5 — cuenseHune; 6 — gsuratenb

123456
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CpaBHUTENbHbIN aHaNM3 KOMNOHOBOK aBToObYCa npeactaB/ieH B Tabn. 1.4,
CyliecTByeT KnaccuduKauma aBTobycoB no nofHoM macce (Ao 5 T, cBbile 5 T) U No rabapwuT-
HOM AnunHe (Tabn. 1.5).

Ta6auua 1.4. MpeumyliecTBa U HeAOCTAaTKU Pa3/IMYHbIX KOMINOHOBOK aBTOGYCOB

MepeaHeMoTopHas CpepHemoTopHas 3agHeMoTopHas
(moa nonom canoHa)

BbicoTa nona canoHa

(yno6CcTBO BXO4a-BbIX04a) - - - ++
MNone3Hoe ncnonb3oBaHue

OnvHbl aBTobYCa - - ++ +
Yno6CTBO yrnpaBneHus

CWNIOBbLIM arperaTtom + + - - -
YHudburKaumus ¢ arperatamu

rpy30BOro aBToMo6uns + + + - -
Yn06CTBO TEXHUYECKOro

06CNYXXMBaHUSA U PEMOHTA + - - +

«+ +» — OT/IMYHO; «+» — XOPOLLO; «—» — YyAOB/IETBOPUTESIbHO; «— —» — MJIOXO

Ta6nuua 1.5. PoccuiicKkasa kKnaccudpukauua
aBTOOYCOB MO raGapuTHOM AJIMHE

[abapuTHas anvHa, M O603Ha4veHue moaenen

nob5m 22xx
oT6a07,5 32xx
ot 8 109,5 42xxX
or10,5 0012 52xx
16,5 v 6onee B62xX

Puc. 1.30. I'py3oBble aBTOMOGU/IN: @, 6 — ABYXOCHbIW; B — TPEXOCHbIW; I —4€eTbIPEXOCHbIN;
A — NATUOCHbIN
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Ta6auua 1.6. UHAEKCbI rPYy30BbIX aBTOMOGUIEN

MonHas 0603Ha4yeHne aBTOMOGUNEN
Macca C 6optoBont  CepenbHble CamocBanbl  LuctepHbl  ®yproHbl  CneuuanbHble
nnatGopmon  TArayu

nol1,2T 13xx 14xx 15xx 16xx 17xx 19xx
1,2-20T 23xx 24xx 25xx 26xx 27XxX 29xx
2,0-80T 33xx 34xx 35xx 36xx 37xx 39xx
8,0-14rT 43xx 44xx 45xx 46xx 47 XX 49xx
14,0-20,0 53xx 54xx 55xx 56xx 57xx 59xx
20,0-40,0 63xX B4AxX B65xx B66xX B67xX 69xx

cBbiwe 40 73xx 74xx 75xx 76xx TTXxX 79xx

KoMnoHoBKa rpy3oBbix aBTOMOGMUNEN, MPULENOB, MONYNPULLENOB CBS3aHa B OCHOBHOM C KOJU-
yecTBOoM ocen (puc. 1.30) 1 McnoIHEHWEM TPY30BOro npocTpaHcTea (puc. 1.31). Konnyectso ocew
3aBMCUT OT NOSIHOM Maccbl aBTOMOOWNA U pa3peLleHHON Harpy3ku oT OTAeNbHOM OCK Ha Aopory
(cm. 3aKOHOaTesNIbHblE OrpaHMyeHus). Yem 60/blLUyo Maccy rpysa (Miu cneymanbHOro o6opyaoBa-
HUS) HEOBXOAUMO MEPEBO3UTL, TEM BOJ/bLLEE YUCIIO OCEN JOMKEH UMETb MPY30BON aBTOMOGWUSIb.

Hecywas cuctema 601blWIMHCTBA rPy30BbIX aBTOMOOWNEN BbINONHEHA B BUAE paMbl, ABUraTeNb
pacnonoXeH NpoaonbHO cnepeau, Beaylime Koneca 3agHue (Knaccuyeckash KOMNoHoBKa). ABTOMOOU-
N1, NpeAHa3Ha4vYeHHble 15 ABMKEHUS KaK No Aoporam, Tak 1 no 6e340p0xblo, UMEIOT BCe Beaylime
Koneca (MONHOMNPUBOAHAA KOMMOHOBKA), HO CMPOEKTUPOBaHbl OHW Ha 6a3e AOPOXKHbIX FPY30BbIX
aBTOMOOGUIEN KNAaCCUYECKOW KOMMOHOBKM. JTnlb HE3HAaYWUTENbHAsA YacTb FPYy30BbIX aBTOMOOUEN,
npeaHa3Ha4YeHHbIX NPENMYLLECTBEHHO A9 ABUKEHUS BHE 0POT, UMEIOT KOMMOHOBKY, OT/IMYatoLLYy-

I0CSt OT KlacCUYecKom (aBToMOBUAN-amdubmm, cneumanbHbie aBTOTPAHCNOPTEPDI U T. 4.).

Ta6nuua 1.7. Knaccudpukaumsa fOPOKHbIX TPAHCMOPTHLIX CPEACTB M0 KaTteropuam

0603Ha- | O6o3Ha- | Tun TC MoaHasa macca, T
yeHue yeHue
KaTero- noakare-
pun ropuu
L L1, L2 TC c poBUratenem AByx- He pernameHTtnpyetcsa
N TPDEXKOAECHbIE
L3-L5 -//- He pernameHTtnpyertcs
L6 TC ¢ pBHUratenem He 6onee 350 Kkr 6e3 yueta Mmacchbl
YeTbIPEXKOAECHbIE AKKYMYAATOPOB
L7 TC ¢ ABUraTenem YeTbipexKo- He 6oaee 400 kr (550 kr ana TC, npea-
AECHblE Ha3HaYEeHHOro AAA NEePEBO3KU FPYy30B)
6e3 yyeta Macchbl aKKyMyASITOPOB
M M1 TC ¢ pBuratenem, npeaHasHa- He pernameHtnpyertcs
UeHHbIE ANS NePeBO3KH He Bonee
8 naccaxmpoB (KPOME BOAWTEAS)
M2 Te xe, umetowime bonee 8 mectans | A0 5,0 T
CUAEHbSA (KPOME MECTa BOAWTEAS)
M3 -//- Cebile 5,01
N N1 TC ¢ pBUratenem, npeaHasHaueH- NO35T
HblE AN NEPEBO3KM IPy30B
N2 -//= Cebliwe 3,550 12,01
N3 -//- Cebiwe 12,01
0 01 TC 6e3 pABurateas D00, 75T
02 —//- Cebiwe 0,75p0035T
03 —//= Cebiwe 3,500 10,01
04 -//= Cebiwe 10,07

Kateropus L - MoToTpaHcrnopTHble cpeactsa; Kateropus M - TpaHCNOPTHbIE CPEACTBa, UMEIOLLME HE MEHEE YETLIPEX KoNec
1 UCnonb3yemble ANs NepeBo3Ku naccaxkmnpos; Kateropus N - TpaHCNOPTHbIE CPeacTBa, UCNOb3yeMble 419 NEPEBO3KM MPy30B;
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Puc. 1.31. py3oBble aBTOMOGWIN C pa3/IM4HbIMU Ky30BaMU: @ — caMocBai; 6 — ¢yproH;
B — B COCTaBe cefle/IbHOro TAra4ya v aBTouMCTepPHbI-Noaynpuuena

Pabounii o6bem ABuraTeas, ¢ m®

MpumeyaHus

Ao 50 cm3 BKA. 9A. ABUraTenb — A0 4 KBT

Moneabl, MOTOBEAOCUNEABI, MOKUKK

He orpaHuueH

MOTOLMKAbI, MOTOPOAAEPbI, TOULIMKADI

Ao 50 cm3 BKA. 9A. ABUraTenb — A0 4 KBT

KBaAPULIMKADI

CymMmmapHasa MOLWHOCTb ABUratens Ao 15 kBt

YeTtbipexkonecHoe TC nHoe yem L6

He orpaHuueH

ABTOMOOUAW AETKOBbIE

-//= ABTOOYChbI, TPOAAEMOYChI, CNeLrarM3nupoBaHHble
naccaxupckue TC n mx waccu
-//- TC, ncnoAb3yemble AN MEPEBO3KM NacCaXXMpoB

He orpaHnueH

[py30Bble aBTOMOOUAM, CeLManbHble
aBTOMOOWAM M UX LLACCH

=//= lpy30Bble aBTOMOOUAK, aBTOMOBUAU-TArAUM,
crneunanbHble aBTOMOOMAK

-//= -//=

~//= Mpuuenb! 1 NoAynpuuensbl

~//= ~//=

~//= ~//=

~//= ~//=

Kateropus O - lNpuuensl (nonynpuLensl) K NErKoBbIM U rpy30BbIM aBTOMOGKASAIM, MOTOLIMKAIAM, MOTOponinepam

1 KBaApUUMKNam
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Jlerkue rpy3oBble aBTOMOGWM (MOIHOM Maccor 4o 3,5 T) MOryT 6a3MpoBaTbCs Ha LUACcCH JIErKOBOr0 aB-
TOMOGWNS, B 3TOM Cly4ae UX KOMMOHOBKa aHanorMyHa KOMMOHOBKe 6a30BOro ErKoBOro aBToMobumns.

CylecTBYeT poccuicKasa KnaccupuKaLuns rpy30Bbix aBTOMOOWEN MO MOSHOW Macce U Tuny
Ky3oBa (Tabn. 1.6).

Cemnyac B Poccun gencrByeT KnaccuburKaumsa OOPOXKHbIX TPAHCMOPTHbLIX CPEACTB, COrNacHo
TexHnyeckoMy pernameHTy "O 6€30MacHOCTM KONECHbIX TPAHCMOPTHbLIX cpeacTB”
YTBEpAeHHOMY NocTaHoBfieHWeM npaBuTensctBa Poccuickon depepaumm o1 10 ceHTA6ps
2009 r. N2 720, KoTopast NoNHOCTbIO coBNagaeT ¢ EBponeickon knaccudbuKkaumen (tabn. 1.7).

MAPKUPOBKA ABTOMOBUJEN

B HacTosilee BpeMsi MHOrMe CTpaHbl MMET
COBCTBEHHYID aBTOMOOU/bHYIO MPOMbILISIEH-
HOCTb. CyMMapHbI/ rojoBOW BbINyCK aBTOMO-
6unen ucuucnseTca AecsaTkamu MWATIMOHOB.
[Mpn 3TOM NPOM3BOACTBO M Npojaxa aBTOMO-
Ounen HOCUT MEXIoCyAapCTBEHHbIV XapaKTep.

NS y)KecTo4eHUs KOHTPONS 3@ OrPOMHbIM

ABTO®PAN c
@PIII: RU.AT02 . E0ASE7

l7LL5IIlHHEHI]53I132

!Iﬂﬂl ,
L3 @v 1-0830 ;g napKoMm aBToMoOOGufie MUPOBOE COOO6LLECTBO
R 2-0880 Kg (8 ToM yucne Poccuda) nNpuHANo pelleHue

0 BBEAEHWN eAMHOM 06LEMNPOBOA CUCTEMBI
MapKMPOBKM aBTOMOOGWIEN C MOMOLLbIO MAEH-
TUPUKALMOHHOrO HOMepa aBTOMOGUAS WK
VIN (Vehicle Identification Number).

Homep VIN coctount n3 17 3HakoB (puc. 1.32)

Puc. 1.32. Mpumep paclumppoBKU UAEHTUDH-
KauuoHHoro Homepa X7LLSRAHH6H053832

(mogenb Renault Logan): X7L — no
MeXXAyHapoAHbIM cTaHJapTam o603HayaeTcs
Koj 3aBoja-usrorosutens; L — tun kysoBa
(cepaH); SR — wmopgenb aBTOMOGUAA;
A — Hanuuure noayLwKu 6e3onacHocTu (4 — 6e3
noaywku 6esonacHoctu); HH — aBurartenn
1,6 n (GH — paBurarenb 1,4 n); 6 — moaenb-
HbIX roj BbilycKa aBTomo6unsa (2006);

1 UMEET TPU COCTaBHbIE YaCTU:
MepBble TPY NO3ULMU — MEXKAYHAPOAHbIN
Ko narotosutens (WMI) — coyetaHue U3 Tpex
OYKB WK BYKB ¥ LMbP, MHAMBKUAYANbHOE NS KaXK-
[10ro NPOM3BOANTENST aBTOMOOUNEN.
Cnepgyoume wecTb NO3uLMKA SBAAIOTCA
onucartesibHoM YacTbio Homepa (VDS), n B HuX
3aKoAMpoBaHO 00603HA4YeHWe TOM WU MHOM
Mogenu (moanduKaumm) aBToMoouns.
Mosnumm ¢ 10 po 17 Ha3biBalTCH yKasa-

TenbHOM YacTbio Homepa (VIS) n cogeprar, Kak
npaBwWo, KOA roaa Bbinycka (Ha 10-i No31umm)
1 NOPSIAKOBbIN HOMEP KOHKPETHOIrO aBTOMOBUIA.

Homep VIN B 0693aTeIbHOM NOpsSAKe HaHOCAT Ha KaXKablM aBTOMOOW/b NPKU €ro Npon3BOACTBE
M YKa3blBaloT B PerMcTpaumoHHbIX JOKYMeHTax. ABTOMOGWIN OTE4YEeCTBEHHOIro NPOM3BOACTBA UMe-
0T B 0603Ha4eHM Habop U3 YeTbipeX—LecTu Lndp, KOTOPbIE CBA3aHbl C KOHCTPYKLMEN aBTOMO-
6ung, Hanpumep BA3-21099. lNepBas undpa NoKasbiBaeT KNacc aBTOMOOUSA MO OAHOMY U3 TEXHU-
YeCKUX NapaMeTpoB (paboyni 06bEM ABUraTens — ferkoBble, rabapuTtHasa A/IMHaA — aBTO6YChl,
nosiHas macca — rpy3oBble aBTOMOOWK), BTOpasa uMdpa ABASETCa MHAEKCOM ero Has3HayeHus
WK TMNa Ky3osa (1 — nerkoson aBToMo6uib, 2 — aBTobyc, 3—7 — rpy30BOM aBTOMOGUb C pas-
JINYHBbIMK Ky30BaMu, 8 — npuuen, 9 — nonynpuuen) (cm. Taén. 1.1; 1.5; 1.6). TpeTbs u YeTBEP-
Tas undpbl 0603HAYAOT MOAENb aBTOMOOWASA M MpUCBanBalOTCa 3aBOAOM-M3rotoBuTenem. Hanum-
yne nNaATon (MKW NATOM M WecTon) undpbl MOKa3bIBAET, YTO peyb MAET O MOAMPUKALMKM 6Ga30BOM
Moaenu.

H 053832 — Homep Ky3oBa
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[Moa moaMdurKaLumnen noHMMaeTcs aBTOMOOWIb, B KOHCTPYKLMIO KOTOPOrO BHECEHbI HE3HAUK-

TeNbHble NBMEHEHMS MO CPaBHEHUIO ¢ 6a30BoOM Moaenbto. Hanpumep, BA3-21099 otnnyaetcs ot
6a3oBon mogenu BA3-2109 nuwwb dopmMon 3agHEN YacTu Ky3oBa.

TEXHUYECKAA XAPAKTEPUCTUKA ABTOMOBUNA

3aB0OA-U3roToBMUTENb COCTaBNAET NepeyeHb YUCIOBbIX 3HAYEHUN OCHOBHbIX TEXHUYECKUX
napameTpoB aBTOMOOUA ANA Kaxaown moaenun. Takon nepeyeHb Ha3blBaeTCs TEXHUYECKOM
XapaKTePUCTUKOW, MPUBOANTCS B CNPaBOYHOM NuTepaType, MHCTPYKUMKW MO 3KCnayaTaunu
M NO3BONSET NOTPEBUTENIO MOSYYUTb NPEACTaBIEHNE O HA3HAYEHUN U BO3MOXKHOCTSAX KOH-
KpeTHOM Mmogenun. B TeXHUMYeCKOoM XxapaKTepUCTUMKEe, Hanpumep, NIerkoBOro aBTOMOOUAS
yKa3blBatoT:

naccaMpoBMECTUMOCTb — MaKCMMabHOE KOJIMYECTBO MNacCaxMpoB (Kpome BoaWTeNs),
KOTOpPOE MOXKHO MEPEeBO3MUTb Ha JaHHOM aBTOMOGMUE;

CHapSI)KEHHYIO Maccy — maccy 3anpaBieHHOro aKcnayatauMoHHbIMU XUAKOCTAMU YKOMMEK-
TOBaHHOro aBToMo6UNa 6e3 BogMTENS, NaccaXXMpoB 1 6araxa;

MaKCUMasbHO pa3peLleHHyo 3aBOAOM-U3rOTOBUTENEM MacCy (NOJSIHYI0 Maccy) — MaKcumalsb-
HOe 3Ha4yeHne maccbl aBTOMOGUIA ¢ BOAMTENEM, MAccarKmMpamMmu, 6araxom, rpy3om, npeaycmor-
pPEHHOE 3aBOAOM-U3rOTOBUTENEM;

KonecHyto popmyny — 3anucbiBaeTcs B Buae AB, rae A — obLiee Yncno Konec aBTomobuns, B
— YKCNO BeAyLWMX KOMEC;

raGapuTHble pa3mepbl — AJIUHY, WMPUHY, BbICOTY;

6a3y — pacCTosiHUE MeXIy NnepefHen u 3agHen ocamu;

OCHOBHbIE NapamMeTpbl ABuraTens — Tun (6eH3MHOBbIN, AN3E/bHbIN), YACNO0 LMANMHAPOB, pabo-
YUM 06BbEM, MAKCUMabHYIO MOLLHOCTb, MaKCUMasbHbI KPYTALLMA MOMEHT, YHacTOTy BpaLleHuUs
KOMIeHYaToro Bana Npu MakCMManbHbIX MOLLHOCTM U KPYTSLLEM MOMEHTE;

OCHOBHbl€ NapaMeTpbl KOPOOKK Nepeaay — TUM, YUCAO CTyNEHEN;

MaKCHMasbHYIO CKOPOCTb — MaKCHManbHOE 3HaYeHne CKOPOCTH, JOCTUraeMoe aBTOMOBUNEM
NMOMHOM Macchbl Ha rOPU30HTaNbHON JOPOre;

pacxof TONn1MBa B €340BOM LIMKNE (MMUTUPYIOLLEM TUMUYHbIE PEXUMbI IBUKEHUSA) — MYTEBOMN
pacxop TonaMBa aBTOMOGUIA C MOTHOM MacCoW B LIMKIIE, COCTOSLLEM U3 peErNaMeHTUPOBaHHO-
ro Habopa pa3roHOB, 3aMe/IEHNN, YH4aCTKOB ABUKEHMS C Pa3/IMYHbIMM NOCTOSIHHbIMU CKOPO-
CTAMM.

TexHUYEeCKNE XapaKTEPUCTUKN HEKOTOPbIX aBTOMOOMNEN NpuBeAeHbl B Tabn. 1.8.

Ta6nuua 1.8. TexHU4eCKHe XxapaKTepUCTUKU aBTOMOOUNEN

[MapameTpbl Mogenb

BA3-21102  Audi A6 Porsche 911 GT3
[MaccarKnpoBMECTUMOCTb, Ye. 5 5 2
CHapsi»keHHas macca, Kr 1020 1355 1395
MNonHas Mmacca, Kr 1480 1980 1680
KonecHas ¢opmyna 42 a2 vilke
[abapuTHblE pa3mMepbl, MM :
— [/INHa 4265 4796 4445
— WWpKHa 1680 1810 1808
— BbICOTa 1420 1453 1280
baza, Mm 2492 2760 2355
Tun gBuratens OEH3WHOBbIN
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Ta6aunuya 1.8. TexHH4eCKUE XapaKTEPUCTUKU aBTOMOOUNEN (NPOoAO/IKEHHUE)

MapameTpobl Mogenb

BA3-21102  Audi A6 Porsche 911 GT3
Yueno uMnnHOpPoB 4 4 6
Pa6ouwnit o6bem, cm3 1499 1781 3600
MakcumarsnbHas MolHOCTb, KBT/ npu yactoTe
BpalLEeHWs KofleHyaToro sana, MuHt 56,/5400 110/5700 305/7600

MaKcuManbHbIM KPYTALWKWM MOMEHT, Hem/ npwn
yacToTe BpaLLEHWs KonenyaToro Bana, MuHl  116/3000 210/1750 405/5500

Tvn Kopob6KM nepeaay MexaHu4YecKas
Yucno nepegay, YMcno ctyneHemn 5 5 6
MaKcumanbHas CKOpPOCTb, KM/4 167 216 310
Pacxopg tonnuea, 1/100 KM: €340BOM LMK 6,3 6,7 8,9

§4

BEAYLWWE MUPOBBIE NPOU3BOAUTE/IM ABTOMOBWJIEN

Ha coBpeMeHHOM aBTOMOOGUIbHOM PbIHKE MPUCYTCTBYET HECKOIbKO COTEH MApOK aBTOMOOUNEN.
Bbinyck no oTaenbHbIM MapKaM MOXET COCTaBNSATb OT HECKOIbKMX MUITIMOHOB A0 1—2 WTYK B roa.
Ho 370 n306mnne Nuilb BHELWHAS CTOPOHA Mefanu, Aatowas BO3SMOXHOCTb NOTEHLUAbHOMY MO-
TpebuTento Bbi6paTb HYXHbI 415 cebs aBToMOOWb. HecTovanlias KOHKypeHLUS B aBTOMOOUIIb-
HOM CEKTOpe MWPOBOM 3KOHOMWMKM M HEOBGXOAMMOCTb, B NMEPBYK O4epellb, CHUXKEHUS 3aTtpar
Ha NPOEKTUPOBAHUE M NPOM3BOACTBO aBTOMOGUIEN NPUBENN B NOCNEAHEE BPEMS K YKPYMHEHUIO
aBTOMOOW/IbHBIX GUPM (3@ CHET NMOKYMKU MESTKUX KOHKYPEHTOB) MM 06Pa30BaHUIo albSHCOB aBTo-
MOOGUbHbIX GUPM. B pesynbTate Ha CerogHsLWHUM AeHb 0Ko1o 83 % MMPOBOIro BbiNyCKa aBTOMO-
6unen NpuxoamTcsa Ha aonto Bcero 14 aBToMO6UIbHbIX KOMNaHuh (CM. anarpammy 1.1).

[pn aTOM yx0A4 C pblHKa cnabbix GUPM He BCeraa ConpoBOXKAaANCS UCHE3HOBEHWEM MX HA3BaHUS.
[Mo3TOMy COBPEMEHHbIE KOHLIEPHbI BbIMYCKaloT aBTOMOOUIIM B Pa3NUYHbIX CTPaHax Noj pasnnyHbiMu
TOProBbIMK MapKkamu (puc. 1.33).

17% 12%

12%

10%
5% 6% 7%
Il General Motors Il Toyota I Ford Volkswagen Daimler AG
Il Renault PSA Il Honda Hyundai/Kia FIAT
Il Suzuki Il Chrysler Nissan I BMW I Mpoune

Onarpamma 1.1. 06bem BbiNyCKa aBTOMOGUIe KPYNHEWLWUMU MUPOBBLIMU NPOU3BOAUTENAMMU
B 2011 ropay, %
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«I1»

Audi Bugatti Volkswagen

\ v 4

go LKSWAGEN
)

S

Seat Bentley

Puc. 1.33. ToproBbie mapku KoHuepHa VW Group (2011 r.)

OcHOBHyl0 [0/110 (OKOMO 85 %) MWMPOBOrO BhIMyCKa COCTaBNAOT /IErKOBbIE aBTOMOGWIIN.
KpynHeime cTpaHbl NpoU3BoaMTENM aBTOMOGKNEN M aBTOGYCOB npeacTaseHbl B Taéa. 1.9.

Ta6nuua 1.9. KpynHenwune mupoBbie npoussoautenu (2011 r.)

CTpaHbl NPOU3BOAUTENIM aBTOMOGOUNEN KonunyecTBo, WIT.
Kutan 18418876
CLIA 8653560
AnoHuna 8398654
[epmanuga 6311318
HOxkHas Kopes 4657094
UHansa 3936448
Bbpasunusa 3406150
MeKcuKa 2680037
Mcnanus 2353682
dpaHLma 2294889
KaHapga 2134893
Poccus 1988036
MpaH 1648505
TavnaHg 1478460
Bennko6putaHus 1463999
Yexusa 1199834
Typums 1189131
MHpoHe3us 837948
Monblua 837132
ApreHTuHa 828771

Utanusa 790348




r1 ABA

[Burartenb CNy»KWUT UCTOY-
HWKOM 3HEpPruun, Heobxoau- ﬂ'B M raTeﬂ b
MOW A519 ABUXKEHUSA aBTO-
Mo6uns. Ha 60onblUMHCTBE
COBPEMEHHbIX aBTOMOOU-
Neit ncnonb3ytoTes ABuUra-
TENn BHYTPEHHEro cropa-
Hua (ABC). Ho Tak 6bi10
He Bceraa, U, BO3MOXHO,
CO BPEMEHEM UX 3aMEHAT
npyrue, 6osee coBeplUeH-
Hbl€ KOHCTPYKLMN CUTOBbIX
YCTaHOBOK, Hanpumep ¢ uc-
Nnosb30BaHUEM TOMAUBHbIX

3/IEMEHTOB.

3BOJIIOLMNA ABTOMOBWU/IbHbIX ABUTATENEN

3a 60s1ee YeM CTONETHIO UCTOPUIO CBOErO cylecTBoBaHMa [ABC npowiv 3Ha4ymuTeNbHY0 3BOJIO-
LMI0, OHKM cTann 60nee MOLWHbIMW, SKOHOMUYHBIMU, TEFTKUMU U IKONOTMYECKU YUCTBIMU, YEM UX
npeawecTBEHHWKNU. M XOTa 3a 3TO BpeMms npeasiaranocb MHOMO afbTepHATUBHbIX BapMaHTOB aBTo-
MOGUIbHbBIX ABUraTenen, Ha CerofHsaWHnA AeHb peasibHOM 3KOHOMMUYECKM Lenecoobpa3Hon 3a-
MEHbI CYLLECTBYIOLMM ABUraTeNsimM HeT. IT0, rMaBHbIM 06pa3oM, 06yCcIOBNEHO TEM, HYTO TOMIMBO,
KOTOPOE MCMONb3YIOT 3TU ABUraTeNn, MOXHO XpaHUTb B KOMMAKTHOM BMAE W ero 3anaca xBaTaeT
Ha J0oCcTaToO4YHO 60/bLON Npo6er aBTOMOGUNS.

MepBble aBTOMOGUIM NPUBOAMINCL B ABUXKEHWE MApPOBbIMU ABUraTeNsIMMU, KOTOPbIE NMOSIBU-
nuce B XVIII BeKe 1 BNAAUCE ABUraTeNsiMn BHELWHETO CropaHms. B aTux ABUraTensix TonanBo CrKu-
rasocb BHe UMIMHAPaA ABUraTens v UCMofib30Banoch A5 MosyYeHus BOASHOro napa, a ToqHee,
rasa, KOTopbI MOCTynan noj AaBfEHUEM B LMAWHAP ABUraTens M NpuBOAMA B ABMMKEHME Mop-
leHb. M306peTatenem nepBoro paboTocnoco6HOro NapoBOro ABUratens sBAseTcs aHrnYaHuH
[Kenmc YaTT, KOTopbIv Nofly4un naTeHT Ha cBoe naobpeteHne B 1784 r. NapoBble ABUratenu 1o-
ro BPEMEHM BblNN TAXENbIMU U TPOMO3AKUMMU, @ TaBHOE — OHW UMENU OYEHb HU3KUI KOIDdULIK-
eHT nonesHoro aencteug (KMAa).

MonbITKK co3aaHnsa 6onee apbEKTUBHOIO ABUraTens (BHyTPEHHEro cropaHus), B KOTOPOM ToM-
JINBO CXMraeTcs BHYTPU LMAMHAPA, @ pacliMpsaiolIMecs rasbl NPUBOAAT B ABUMKEHWE MOPLLEHD,
yBeHYaNuchb ycrnexom TonbKo B 1860 r., Koraa GpaHLy3CKUMi mexaHuK XaH-3TbeH JleHyap cosgan
1 3anaTeHToBasn NepBbi paboTocnocobHbIv BC. B aToM ABUraTene ABMKYyLMINCA NOpLEHb 3aca-
CbiBan BHYTPb LUMIMHAPA CMEChb FOPKOYEero rasa ¢ BO3AyxOM, U B cepeamHe xoAa MOpLHS CMeCb
BOCM/IaMeHsNach 3NEKTPUYECKON UCKPOW.

BO3MOXHOCTb MpaKTM4ecKoro ucnonb3oBaHua [BC BO3HMKIA TONLKO MOCAe TOro, Kak
6b1/10 UICNOIb30BAHO CXaTue rasa B unnnHape. B 1866 r. HemeuKu ndobpetatenb Hnukona-
yc ABrycT OTTO MOMly4Ma NaTEHT Ha YeTbIPEXTAaKTHbIN ABUraTeNlb BHYTPEHHEro CropaHus, B Ko-
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TOPOM MCMNONb30BaCA MNPUHLMMN CXKaTUS roptoyYen cMecu nepen 3axuraHmem. Pabouuin
npouecc, NPOUCXOAALWMIM B TaKUX ABUraTensx, noaydun HassaHue «uukn OTTo». [1BC, pabo-
Talolne Ha 3TOM NPUHUKUNE, UMENU 3Ha4YuTeNnbHO 6onee BbicOKMM KI[, 4yem napoBble ABU-
raTtenn, v, ecTeCTBeHHO, BbITECHMB MOC/EIHNE, OCTAIOTCH CaMbIMW PACNPOCTPAHEHHbLIMWU 10
CerofHslHero gHs.

MNosgHee, aHrmuyanunH yrnac Knapk n3obpen asuratenb, paboTaloWwmnin No ABYXTAKTHOMY
LIMKNY, HO TaK1e ABuraTtenu He Halliu WUPOKOro NPUMEHEeHUs Ha aBTOMOOUASX.

B 1892 r. Pygonbd [n3ens nony4un nateHT Ha ABuUratesib, B KOTOPOM UCMONb30Bancs YeTbl-
pexTaKkTHbIM unKkn O1To. OTAK4YMe 3aKtoyanochb B TOM, YTO B LIMAMHAP NogaBanacb He CMech TOor-
JIMBa C BO3yXOM, @ YMUCTbIK BO3AYX, KOTOPbIM CUIbHO CHMMaNCH, HarpeBasChb MNpy 3TOM [0 BbICO-
KO TemMnepaTypbl, 4OCTAaTOYHON AN BOCM/I@aMEHEHNUS TOM/MBA, NOAABaEMOro 3aTeM B LIMAUHAP,
6e3 HeO6XOAMMOCTN NMPUMEHEHUS AN 3TOr0 3NEKTPUYECKOM UCKpPbl. CerogHsa Takve ABuratenu,
Ha3blBaeMble No UMEeHW co3aaTens AN3ensimMu, LUIMPOKO NPUMEHSIOTCA B Ka4ecTBe CUMIOBbIX arpe-
ratoB aBTOMOOUNEN.

[0 KOHCTPYKLUK BCE aBTOMOGWU/IbHbIE ABUraTeNn BHYTPEHHErO CropaHMsa MOXHO pas3aenvTb
Ha NopLUHEBbIE M POTOPHbIE. B NOpPLIHEBbLIX ABUIraTeNsax paclimMpsiouMecs npu cropaHum Tonimea
ra3bl NPUBOAAT B ABUXKEHWE NOPLLEHb, BO3BPATHO-NOCTyNaTelbHOe ABWUKEHWE KOTOPOro npeoo6-
pasyeTcsi BO BpalleHne KofieHyaToro Bana. B 3aBMcMMOCTM OT cnoco6a BOCMIaMeHEHU Takue
OBUraTen MOXHO pasfenunTb Ha ABe rpynnbl: ¢ BOCMIAaMEHEHUEM OT UCKPbl (6EH3MHOBbLIE)
W C BOCMJI@aMEHEHWEM OT CaTua (an3enu). B poTopHbIX ABUraTensx paclumpsioumMecs rasbl Bo3-
[ENCTBYIOT Ha Bpaliatolytocs aetanb — poTop. PoTopHble ABUratenu noapasnensorcs Ha ra-
30TYpOMHHbIE M POTOPHO-MOPLIHEBbIE. Hanbonbllee MpUMEHEHWE Ha aBTOMOOMASAX MOMYYWUIU
nopwHesble [BC.

§6

NPUHLMMNbI AENCTBUSA PA3/IUYHbIX TUMOB ABUFATEJIEN

YETbIPEXTAKTHbIW ABUIATES1b

YeTbipexTaKTHbIM ABuratenb (puc. 2.1) cOCTOUT U3 UMAMHAPOB, YCTAHOBEHHbIX Ha KapTepe
M 3aKPbITbIX CBEPXY FrONI0BKOW. CHU3Y K KapTepy KpenuTcs NoaAoH. B ronoBKe LUMAMHAPOB ycTa-
HOBJ/EHbI KNnanaHbl — BMYCKHbIE WM BbIMYCKHbIE — U CBEYM 3arKUraHusa (B 6GEH3UHOBbLIX) UK
GOpCYHKM ONng BNpbiCKa Tonavea (B Anlensax). BHyTpu umnnHapa BO3BpaTHO-NoCTynaTenbHoO
nepemellaeTcs NOpLEeHb, KOTOPbIA Yepes3 NopLWHEBONW Nanel, coeguHeH ¢ BEPXHEN FOIOBKOM
WwaTyHa. HUXHAS ronoBKa waTtyHa oxBaTblBaeT LWaTyHHYIO WeNKy KoNeH4YaToro Bana, KopeH-
Hble LWEeNKN KOTOPOro YCTaHOBNEHbl Ha MNOALWKNHUKAX B KapTepe aBurartens. MNopweHb ynaoT-
HAeTcs B UMAMHAPE NOCPEACTBOM MOPLIHEBLIX Konel. Ha KoHue KofleH4yaToro Bana 3akpen-
NleH MaxoBMK. [TofloKeHne, KOTopoe 3aHMMaEeT MOpPLLEHb B KOHLE €ro Xxoaa BBEpPX, Ha3biBaET-
Csl BEpXHen MepTBOM Toykon (BMT), a nonoxeHne B KOHLE XxO04a BHU3 — HUXKHEN MepTBOM
Toukom (HMT). MepemelieHre nopLiHa OT O4HOM MEePTBOM TOYKM A0 Apyrov npu paboTe ABuUra-
Tens Ha3biBaeTca TakToM. O6beM, KOTOpbIM 06pa3yeTcs Haj MOPLIHEM MPU HAaXOXAEHUK ero
B BMT, Ha3biBaeTcs 06bEMOM KaMepbl cropaHua. O6bem, KOTOpbii 0CBOGOXKAAeT NMopllieHb
npu ero agsuxeHun ot BMT K HMT, Ha3biBaeTcs paboyrm 06bEMOM MW NTUTPaXKOM ABUraTens.
Cymma ob6bema Kamepbl CropaHuss M pabodero o6bemMa Ha3biBAeTCs MOJIHBIM 06bEMOM
umMnuHapa.
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OueHb BaXHbIM NapamMeTPOM MOPLUIHEBOrO ABUraTeNs ABASETCSA CTENEHb CXKATUS, KOTOpas onpe-
[ensieTcs KaK OTHOLWEHWE NOIHOro o6bema UMAnHAPa K 06beMy KaMepbl cropaHust. CTeneHb cxaTus
COBPEMEHHbIX aBTOMOOW/bHbBIX ABUraTesien ¢ UCKPOBbIM 3aXUraHuem paBHa npumepHo 10. ABTo-
MOGWNbHbIE YETbIPEXTAKTHbIE AW3ENN UMEIOT 60/1ee BbICOKYIO CTENEHb CxKaTus, He meHee 20.

YeTblpexTaKTHbIV LMK NocneAoBaTeNbHO BKIOYaEeT B cebs cnefytolune TaKkTbl: BNYCK, cxKaTtue,
pabounit xo4 v BbINycK (puc. 2.2).

ﬂ 7 8 9 1011 1213 14 15 16

/

l“‘,f“

ﬂy

—

30 29 28 2726

Puc. 2.1 a. Asuratenb BA3-2111: 1 — nogsoasuasa Tpyba Hacoca OxnakaalolWwen HUOKOCTH;
2 — 60K UMNMHAPOB; 3 — TepMocTaT; 4 — AaTyuK TemnepaTtypbl oxnaxaatoLlen XMAKOCTU CUc-
TeMbl ynpaBneHus ABuratenem; 5 — BblNyCKHOM NaTpybOK OxnaxkaatoLwen }KUAKOCTH; 6 — 3arnyL-
Ka ronoBKK 6/10Ka LMAWHAPOB; 7 — KpPbIWKa rof0BKKU 6/10Ka LMAMHAPOB; 8 — perynaTop gaBe-
HUS TONAMBA; 9 — KpbllKa Macno3ainuBHOM ropfoBuHbl; 10 — Tpoc npuBOAa APOCCENbHOM 3a-
CNOHKK; 11 — pApoccenbHbIn y3en; 12 — perynstop XonocToro xo4a; 13 — fatymK nonoXKeHus
ApoccenbHOM 3acnoHku; 14 — pecuBep; 15 — 3a4HAS KpbIWKa NpMBOAa pacnpenenuTenbHoro
Bana; 16 — nepeaHss KpbllKa NpMBOAa pacnpeaenurenbHoro Bana; 17 — dopcyHka; 18 — npob-
Ka WTyLepa TOMnBHOM pamnbl; 19 — TonnnBHas pamna; 20 — BNYCKHOW KonnekTop; 21 — npaBbin
OMOPHbIM KPOHLWITENH BMNYCKHOMO KOMNIEKTOPa; 22 — LWKMB NpMBOAA reHepaTtopa; 23 — macnsHbln
GUNbTP; 24 — AaT4YMK NONOXKEHMS KONEeHYaToro Bana; 25 — nojaoH kaptepa; 26 — BbIMyCKHOW KO-
NeKTop; 27 — wWwaTyH; 28 — KoneH4aTbln Bas; 29 — NeBbli OMOPHbIA KPOHLITENH BbIMYCKHOMO KOJI-
nektopa; 30 — MaxoBuK
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Puc. 2.1 6. Monepe4Hbi pa3pe3 agBuratena BA3-2111: 1 — npo6Ka CIMBHOIO OTBEPCTUA NOJ-
[I0Ha KapTepa; 2 — NoAAoH KapTepa; 3 — MacnsHbIn GUNbLTP; 4 — HACcOC OXNaxaatoLLen KUAKOCTH;
5 — BbIMYCKHON KONNEKTOP; 6 — BMNYCKHOW KOMNEKTOP; 7 — dOpCyHKa; 8 — TOoNIMBHAs pamna;
9 — pecuBep; 10 — KpblllKa ronoBKM 6/10Ka UMANHAPOB; 11 — KpbllWKa NOAWMMHUKOB pac-
npegenvuTenbHoro Bana; 12 — pacnpegenutenbHbin Ban; 13 — WaHr BEHTUAAUMK KapTepa;
14 — perynupoBo4Hasd Wwanba KnanaHa; 15 — cyxapu kKnanaHa; 16 — Tonkatenb; 17 — npyxu-
Hbl KNanaHa; 18 — MacnocbeMHbIM KonnayokK; 19 — HanpaBasowas BTynKa KnanaHa; 20 — Kna-
naH; 21 — cBeYa 3axkuraHus; 22 — rosoBKa 6/10Ka UMINHAPOB; 23 — MopLleHb; 24 — KoMMpec-
CMOHHbIE KOMbLA; 25 — Mac/loCbeEMHOE KOMbL; 26 — nopluHeBon naneu; 27 — 670K LUINHAPOB;
28 — waTyH; 29 — KoneH4yatbit Ban; 30 — KpblWKa waTtyHa; 31 — yKasaTenb YpOBHA Macna;
32 — NpUEMHUK MacnsiHOro Hacoca
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BbIMYCKHOW  BMYCKHOWM
KnanaH KnanaH
3aKpbIT OTKPbIT BIYCKHOI
Tpy6onpoBosa
roptoyas
cMech

NopLUEHb ABUXKETCH
BHU3; BCacCbIBaeTCs
roptoyvasa cCMecCb

BCE
KnanaHbl
3aKpbIThl

nopLIeHb
A nogHumaeTtcs,
CUMas
pabouyio
cMecb
(FOpIO‘-h’fI CcMecCb

nopLeHb
oCTaToYHble
rasbl)
BpalleHue
KosnieH4yaToro
Rana
a r
BCE }
KnanaHbl BbIMYCKHOM
3aKpbITbl KnanaH
OTKPbIT
cBeva oTpaboTaBlune
pa6oyas 3aXuraHus rasbl BbIXOAAT nopLleHb
CMeCb roput [laeT UCKpY noaHnmaeTcs,
rasbl BblTaNKMBas
TonKaioT oTpaboTaBlumne
MopLIEHb rasbl
BHU3 U3 UMIMHAPa

Puc. 2.2. YeTblpexTaKTHbIN LIMKA: @ — BNYCK; 6 — c)XaTue; B — pabo4yuit XoA; I — BbINYCK
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Mpu paboTe 6€H3UHOBOIO ABMUraTeNs B Havyane TaKTa BNyCKa OTKPbIBAeTCA BNYCKHOW KnanaH,
a nopueHb nepemMelwaercs ot BMT. o mepe nepemelleHuns nopluHs no HanpasneHuio K HMT B
uMnmMHape obpasyeTcs pa3perKeHne 1 B Hero NocTynaeT cMecb napoB 6eH3MHa M BO34yxa, KOTo-
Pyl NPUHATO Ha3blBaTb TOMIMBHO-BO3AYLIHOM WKW FOptoYer cMechio. [locne npoxoaa NoplwHeM
HMT oH 3a cyeT BpalleHUs KoneH4aToro Bana Ha4yHeT nogHnmMaTecs K BMT, 4To sBnseTca Ha4anom
TaKTa cxaTus. B Havane TakTa cxKaTus 3aKpbiBaeTcs BNYyCKHOM KnanaH 1M o6a KnanaHa octaloTcs
3aKpbITbIMKU B Te4eHWe Bcero TakTa. [pu nepemelleHnn nopluHa kK BMT roptoyas cmech, Haxoas-
uasics B UMNMHAPE, CXMUMaETCs, ee AaBieHne n TeMnepaTtypa Bo3pacTtatoT. MakcumanbHoe 3Ha-
YeHue AaBfeHMs CXKaTUa BO3HWKAET, Korga nopuieHb gocturaet BMT. Ho mocKonbKy npouecc cro-
paHus TONJMBa 3aHMMaET onpeaeneHHoe BPeEMS, rOploYylo CMeCb HE06X0ANMO NOMKeYb 3apaHee,
[0 TOro Kak nopueHb gonaet 4o BMT B TakTe cxkatus. CMecb BOCM/IaMEHSIETCS C MOMOLLbIO 3/IEKT-
PUYECKOM UCKPbI, MPOCKaKMBAOLLEN MEXY 3NEKTPOAAMN CBEYM 3axKMraHUs. Yron noBopoTa Ko-
NleH4aToro Bana oT MOMEHTa NosiBAEHMS UCKPbI 40 BMT Ha3biBaeTcs Yr/IOM ONEPEXEeHUs 3axKura-
Hus. Mpu cropaHnm ToNaMBa BblaenseTcs 60/blloe KOMYECTBO IHEPrOEMKMX Fra30B, KOTopble Aa-
BSAT Ha MNOpPLUEHb, 3aCTaB/IAsA €ro B cieyoleM TaKkTe coBepllaTb pabo4vmin Xo4, KOTOPbIM NPOUCXO-
OWUT NPU 3aKPbITbIX KNanaHax, Korga noplueHb ABMKeTcs no HanpasneHuto oT BMT K HMT. Mocne
paboyero xoAa Ha4nHaeTCa TaKT BbiMycKa. [py 3TOM OTKPbIBAETCS BbINYCKHOM KnanaH, a NopLlweHb
OBWXETCS Mo HanpaBneHuio K BMT, BbiTecHsAs oTpaboTaBluMe rasbl B aTMochepy. 3ateM LuKN
NOBTOPSAETCS B TOM e NocneaoBaTelbHOCTHU.

OBYXTAKTHbIW ABUTATE/Tb

[ByxTaKTHbIn [IBC 06bIYHO HE MMEET KNanaHoB (3a UCKIIIOYEHUEM ABYXTaKTHbIX An3enen), a Bme-
CTO HUX B ONpeaeNieHHbIX MecTax UMAnHAPa BbINOHEHbI OTBEPCTUS, KOTOPbIE HAa3blBaKOTCA MPOAY-
BOYHbIMW OKHaM# (puc. 2.3).

Yepes 04HO OKHO MOCTynaeT TOMAMBHO-BO3AylIHAs CMeCb (MNM BO3AyX B AM3eENsX), a yepes
Apyroe ygangatorca otpaboTaBlwue rasbl. B ronoBke LUnaMHApa yCTaHaB/MBAETCS CBeYa 3axura-
HUA (M1 GopcyHKa B An3ensx). MNoplieHb B TaKUx ABUraTensx, Kak npaBuio, UMeeT creunalbHyo
dopmy. Bo Bpems nepBoro takra npoucxoaat
BMNyCK M cxaTtue. Korga nopleHb Haxogautes
B HMT, o6a npoayBO4YHbIX OKHa OTKPbLITHI.
Yepes 04HO M3 HWX NoA AaBNEHWEM OT OTAESb-
HOro MPOAYBOYHOrO Hacoca MAW C MCMONb30-
BaHWEM MOAMOPLIHEeBOW MNONOCTU (KapTepa)
MOCTyrnaeT CBeXas roptoyasi CMech (MM HYUCTbIN BbIMYCKHOE
BO3/yX B AM3eNAX) U, 3anofiHaa LUAnHApP, o4- OKHO
HOBPEMEHHO BbITECHSIET OCTaTKU OTpaboTaB-
KX razos. Asuxywmncsa K BMT noplieHb ne-
peKpbIBaeT NpoAyBOYHbIE OKHa, U Ha4YnHaeTcs
npouecc cxxatus. Bénusun ot BMT nogaeTtcs mc-
Kpa OT CBeYu 3aXKuraHus (v BnpbICKMBaeTcA
TONAMBO B AM3ene), nocne 4Yero HaynHaetcs
BTOPOM TaKT — paboyni Xo, KOTOPbIN Nepexo-
OWT B BbIMYCK, NOC/e TOr0 Kak OTKpbIBaeTcs
BbIMYCKHOE OKHO.

[Mpy 0AMHAKOBOM MOLWHOCTU [ABYXT@KTHbIN
ABWraTe/b nosiydaeTcsa npole u KoMnakTHee,
yeM YeTblpexTaKkTHblM. Kpome Toro, B [ABYX-
TaKTHbIX ABUratensax paboyni xogq Npomcxoant Puc. 2.3. Cxema aByxTtakTHoro [1BC

KAMNAH

BMYCKHOE
OKHO
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B [Ba pasa 4vale. 3T0 NpMBENO K LMPOKOMY
NPUMEHEHMIO ABYXTAKTHbIX ABUraTeNien Ha He-
60/bLUMX TPAHCMOPTHbIX CPEeACTBax M arpera-
Tax, TaKMX KaK MOTOLMKIIbl, MOTOPHbIE NIOAKMH,
ra30HOKOCW/IKM M T. N. B 60-e rr. AByXTaKTHble
nBWUraTenun yctaHaBAMBaNMCb Ha aBTOMOOMNSX
SAAB, a Take Ha aBTOMOOUNSX, NPOW3BOAMB-
wuxcs B AP (Wartburg u Trabant).

K coxaneHuio, B KIaCCUMYECKMX [BYXTaKT-
HbIX ABUraTensix 4YacTb TOMIMBHO-BO3AYLIHOW
CMecH HeU3B6EXHO TepseTcs BMecTe ¢ oTpabo-
TaBLWMWMK razamu, 4TO OBYCNIOBAMBAET XyALIYIO
TOMAMBHYIDO 3KOHOMWYHOCTb, MO CpPaBHEHMIO
C YETbIPEXTAKTHbIMW ABUraTensaMu, U Maoxue
3KONOrMyeckne nokasartenu. BoT noyemy Bce
CEPUNHO BbINyCKaeMble B HacTosillee Bpems
aBTOMOOW/IM KOMIJIEKTYIOTCA YeTbIPEXTaKTHbI-
Puc. 2.4. ABYXTaKTHbI TPeXUWIUHAPOBbIA MW aBuratensamu. Heob6xoagMMo OTMETUTb, YTO
aBTOMOGM/IbHbLIA ABuUratesnb, pa3paboTaH- B rnocrnegHee BpeMs MOSABUINCL ABYXTaAKTHblE
HbI coBMecTHO KomnaHuamu Ford m Orbital OBUraTenu, B KOTOPbIX UCMOMb3yeTcd npoLiecc

BMNPbICKMBAHWA TOMIMBHO-BO3AYLIHOMW CMeECH,
pa3paboTaHHbin dupmon Orbital (puc. 2.4), 4TO NO3BOAUAO 3HAYUTENBHO YNYYLWUTb NOKa3aTenu
TaKkux agBuratenen. bonee nogpo6HO aTOT BONpocC 6yAeT pacCMOTPEH HMxKe. MHorme ncecnegoBaten
OTMEeYatoT TaKXKe MEHbLUYIO JONTOBEYHOCTb ABYXTAKTHbIX ABUraTeNen, BbiI3BaHHYO TEM, YTO NOpLU-
HeBble KOoJibLla MOCTOSHHO MepeceKaloT KPOMKM NPOAYBOYHbIX OKOH, M MO3TOMY U3HalLMBAalOTCH
6bicTpee.

POTOPHO-NMOPLUHEBbIE 1BUTATE/IU

3a BpeMms 60siee YeM CTOSIETHErO CYLLECTBOBAHUA aBTOMOGUAS Npeanaraancb COTHU BapuaHToOB
ABuUraTtenemn, Ho AOCTOMHOM 3aMeHbl noplHeBoMy [ABC He Hawnock. EAMHCTBEHHOW anbTepHaTy-
BOW, JOCTUTWLEN MPUMEHEHUS Ha CEPUINHBIX aBTOMOOUSX, ABASETCS POTOPHO-NOPLIHEBOM ABUra-
TeNb, WK, KaK eLle ero Ha3biBatoT M0 MMEHW n3obpeTatens — asuratens BaHkens. 310t aBura-
Tenb Obl1 BMEpPBbIE NMPUMEHEH Ha aBTOMoOunax ¢upmbl NSU, KoTopas BnocneacTsuu Boluia
B rpynny komnaHun Volkswagen. Cenvac asuratenu BaHKensa yctaHaBAMBAOTCA Ha HEKOTOpble
aBToOMOGUNIM KOMNaHuK Mazda. B 4acTHOCTH, pOTOpHO-NopwHeBoMy ABuratento Mazda Renesis
Rotary ans cnoptuBHoro aBtomobunsa RX-8 6bina npucykaeHa Harpaga «J1lydiimMn HOBbIWM aABUra-
Tenb 2003 roga».

PoTopHO-nopLwHeBON ABUraTeNb paboTaeT Mo YeTbIPEXTAKTHOMY LMKIY, KaK U 06bl4HbIA NOPLU-
HeBon [IBC (puc. 2.5). BmecTo nopliHsa B 3TOM ABWUratesne npuMeHseTcs BpallatlolmMincs poTop
(puc. 2.6) cneunanbHOM GOPMbl, UMEIOLLMIA Ha3BaHWe «1eNbTPOoUa».

PoTop BpalaeTcs BHYTpW Kopnyca ABUraTtensi, KOTopbIi Ha3blIBAeTCA CTAaTOPOM U UMEET CNOX-
HyI0 reoMeTpuyecKyto dopmy. PoTop cBA3aH 3y6yaTton nepefaden ¢ KopnycoMm ABuratens, a 3a cHeT
3KCLIEHTPMKOBOrO Basna, MOXET COBeplaTh MiaHeTapHOEe MepeMeLleHne BHYTPKU cTaTopa, npu
3TOM BCE TPU BEPLLUMHbBI POTOPA MOCTOSTHHO COMPUKAcatoTCs C BHYTPEHHEN MOBEPXHOCTbIO cTaTopa.
Mpu 3TOM MeXay POTOPOM M CTaTOPOM 06Pa3YHOTCS TPU MOOCTU NEPEMEHHOIO 06bEMA, B KOTOPbIX
MOXHO OCYLLECTBUTb YETLIPEXTAKTHbIM LIMKIL. B KOpnyce aABUratenst BbiNoJHEHbI KaHasbl 415 MPOXo-
[a oxaXKaaloLLEen KMAKOCTH, a TaKKe 419 noJayv Bo3ayxa, TOM/IMBa U BbiNycKa oTpaboTaBLIMX ra-
30B. BocnnameHeHne Ton/IMBHO-BO3YLLIHOW CMECH OCYLLECTBASETCS C MOMOLLbIO CBEYEN 3arKura-
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Puc. 2.5. PoTtopHo-nopLiHeBoi ABUraTtesnb «PeHe3unc»: 1 — 610K ynpaBfieHUs OTKPbIBAET Te UK
MHblEe BMYCKHble TPYGONPOBO/bl B 3aBUCHMOCTU OT HaCTOTbl BPALLEHNS; 2 — Ha KarKayl CEKLMIO
NPMUXOMTCSA MO TPU BMYCKHbIX TPYGONPOBOAa pa3HoW AfIMHbI; 3 — crnelmanbHas GopcyHKa nogaet
Macno K pabo4ymMM NoBEPXHOCTAM; 4 — CMEChb B KaMepy CropaHuns nonajaeT 4epe3 60KOBbIE OKHA;
5 — BbINYCKHbIE KaHabl MOKPbITbl TEPMOCTOMKON KepamMuKon; 6 — 13-3a GOKOBOIr0 pacrosioxe-
HMS BbIMYCKHbIX OKOH 4acCTb OTpabOoTaBLIMX ra30B He MOKWOAET KaMepy CropaHus, a y4yacTByeT
B criefylowem LUnKne; 7 — obneryeHHblt potop pa3suBaet o 10 000 muH*; 8 — wwupwuHa cTaTo-
pa — 80 MM; 9 — OCHOBHas 1 JOXWUraloLlasa CBeYM 3axKuraHusa paboTatoT nocsiegoBaTe/ibHO
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Puc. 2.6. letanu aByXpoTopHOro aBurartensa astomoouns Mazda

Puc. 2.7. AByXpoTOopHbIiA agBUratenb BaHKe-
na asTtomo6una Mazda RX-8 B c6ope

HUS. YBEMMYEHUEe MOLLHOCTM TaKuX ABUratenemn
[OCTUraeTcs ¢ NPUMEHEHMEM HECKOSIbKMX PO-
TOPOB B 0AHOM ABuratene (puc. 2.7).

PoTtopHo-nopwHeBble [ABC Gonee nerkue
M KOMMaKTHbIE MO CPaBHEHWUIO C MOPLWHEBbLIMU
ABuUratensimu 1 otnyatotcs 605ee BbICOKOM MakK-
CYMasnbHOM YacToToM BpalleHus. Jonroe Bpems
cnabbiM MEeCToM 3TWX ABUratenemn 6bian ynnot-
HEHWS BEPLUMH poTOpa, UMEBLUME HU3KYO A0N-
rOBEYHOCTb, HO CO BPEMEHEM KoMMaHus Mazda
pewwuna aty npobnemy. OaHako 6onblias nno-
waab pabo4ymx NOBEPXHOCTEN poTopa M cTatopa
M HecoBeplleHHass GopMa Kamepbl CropaHus
NMPUBOAST K CYLLECTBEHHbIM MOTEPSIM TENA, @ 3TO
oTpYLaTeNbHO CKa3blBaeTCs Ha MOKasaTensix ABu-
ratens. Moatomy aABurateny BaHkens no cpasHe-
HUIO C MOPLHEBbLIMKU ABUraTENIMU MEHEE 3KO-
HOMMWYHbI U 60NEE TOKCUYHDI.

FA30TYPBUHHBIE ABUTATE/TU

OcHOBHOE OTInYMeE ra3oTypbUMHHOIo ABUraTens oT NOPLHEBOro 3aK/o4yaeTcsi B TOM, 4YTO pa-
6041 NpoLEeCcC B HEM MPOUCXOANT HE LIMKIIMYHO, a HenpepbiBHO. TONIMBO NOCTOSIHHO BMNpPbl-
CKMBaETCs B KaMepy CropaHusi TaKoro Apurartens U, CMelwaBlnCb TaM ¢ BO34yXOM, CropaerT.
O6pasytolmnecs npu aTOM rasbl C BbICOKOW CKOPOCTbIO NONaAatoT Ha 1onaTku CUI0BON Typou-
Hbl U TYPOBUHBbI KOMNpeccopa. CunoBas TypOuHa Yepes pelyKTop COeAUHAETCS C TPaHCMUCCH-
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er aBTOMOGUNA, @ KOMMNPECCOoP CNYXKUT AN HarHeTaHWsa Bo3ayxa B ABUraTesb. fopsyune rassl,
BbIxoAslLME U3 TypOUHbI, MoNajaloT B TENNO0OMEHHMK, IAe HarpeBatoT BO3/yX, Noaatomn-
Cfl B Kamepy cropaHus aBurartess, rnocne 4yero yganatorca B aTMocdhepy. Hanuuue tenno-
06MeHHWKa AaeT BO3MOXHOCTb MOBbICUTb 3PPEKTUBHOCTb ra30TYpPOMHHOrO ABUraTens.
[a30TypOUHHbIE ABUraTENN MMEIOT BbICOKYID MOLHOCTb NpU HeboNblLMX pa3mMepax. Camomn
60/bLLUOM YacTblo TAaKOro ABuUratens sBnserca TennoobmeHHUK. OTCyTCTBME BO3BPATHO-MO-
cTynaTeNbHbIX NepeMelleHnit B TaKOM ABuUratene obecrneymBaeT BbICOKYID PaBHOMEPHOCTb
ero pabortbl. K gpyrum npemmyliecteam ra3oBbiX TYPOUH OTHOCATCA NErKOCTb NMyCKa NPy HU3KUX
Temnepartypax, Manasg TOKCUYHOCTb M BOSMOXHOCTb PaboThbl Ha pa3iMyHbIX (KUAKUX U ra3o-
06pasHblX) TonaMBax. LLUIMPOKOro npumMeHeHns Ha aBTOMOOUNAX ra30TypOUHHbIE ABUraTeENM
He NoNy4YMIn n3-3a HU3KOM TOMIMBHOM 3KOHOMMYHOCTU, CUSIbHOIO LWyMa Npu paGoTe U BbICO-
KOM CTOMMOCTH nx npounseoacTea. CylweCcTBEHHbIM HEeOCTaTKOM ra3oTypOUHHbIX ABUraTenemn
ABNSETCHA TAaKKE TO, YTO OHM MELJIEHHO pearnpytoT Npu HEO6XOAMMOCTM PE3KOr0 YCKOPEHUS
aBTomoo6uns.

§7

XAPAKTEPUCTUKU ABUTATENA

B aBuratene BHYTPEHHErO CropaHus BblAENAOWMECH MPU CropaHMM TOMMBA rasbl AaBST
Ha MNoplweHb U Yepe3 npeobpasylowMn MexaHM3M BbINOMHAIOT MexaHU4YecKyto paboTy o
BpalLEHMNIO KOJIEHYaTOro Bana ABuratens. 3ateM aTa paboTa MCNONb3yeTcsa AN BpalleHUs
Beaywmx Konec aBTomobunsa. Jlio6on aBuratenb obnagaet onpeaeneHHorM MOLWHOCTbIO
M KPYTALWMM MOMEHTOM. BONbLIMHCTBO Ntogen Npu oLLeHKe aBTOMOOUNSA B MeEPBYIO o4yepelb
obpallaloT BHUMaHWE Ha MOLLHOCTb €ro ABUratesns U He O4eHb MHTEPECYIOTCH KPYTALWMM MO-
MEHTOM, XOTSl ero 3Ha4yeHue CyleCcTBEHHO BAUSET Ha NoBeaeHWe aBTOMOOWAS Ha Jopore.
KpyTawmin MOMEHT Ha Bane ABuratens npeactaBfiseT co60M Nponu3BefeHne BENYNUH CUIlbI
W ONWHBI NS1leYa ee AeNCTBUS.

CoBpeMeHHON eANHULIEN UBMEPEHUSA KPYTALLErO MOMEHTA ABNSETCS HbIOTOHOMETP (HeM).
KpyTaLWwmnin MOMeHT, co3jaBaeMblit ABUraTeNeM, 3aBUCUT OT paboyero gaBneHus BHYTPU Lu-
NIMHApa ABuUraTtend, niowajm NopLWwH«, paguMyca KpMBoLLMIa KoNleH4yaToro Bana v paga apyrux
napameTpoB. [TOCKO/IbKY BpeMsi BO3AENCTBMS AaB/E€HMS ra30B Ha NOpLIEHb U3MEHSAETCS MpH
M3MEHEHWM 4aCTOTbl BpalleHWs KOJNIEHYaToro Bafa ABUraTens, KpyTawui MOMEHT TaKKe
M3MeHseTCs. ECNM YMHOXKWTb BEIMYMHY KPYTALWEro MOMEHTa, COOTBETCTBYIOLLYIO ONpeaeneH-
HOW YacToTe BpalleHUs Bana ABUraTens, Ha ero yriioByto CKOPOCTb, MOly4MM 3HaYEeHMUE MOLL-
HOCTW ABUraTensd, pasBMBaemMou rnpu aTon ckopoctu. HaumnHasa ¢ XVIII B., eanHnuen namepe-
HWUA MOLWHOCTK Oblna nowaanHas cuna. CoBpeMeHHON MeXKAYHapOoAHON eaAnHULLER namepe-
HWS MOLWHOCTHK aABNsSeTca KnnosatT (KBT). Mpn aToM nowaaunHyo cuny (1. ¢.) A0BOJIbHO YacTo
NPOAOMKAIOT YKa3dblBaTb B TEXHUYECKUX XapaKTepPUCTUKaX aBTOMOOUbHbIX ABUratenen. Anq
TOro 4TO6bl NePEeBECTM MOLLHOCTb, YKa3aHHYI0 B KMnoBaTTax, B METPUYECKMUE NIoagnHbIe CU-
Jibl, HYXXHO YMHOXWTb ee 3Ha4yeHne Ha 1,36.

YcKopeHue, pa3BuMBaemMoOe aBTOMOOWJIEM, KOTOPbIM TaK WHTepecyeTcs O0JbLIMHCTBO
BOAMTENEN, KaK pa3 B OCHOBHOM U 3aBUCUT OT BEJIMYUHBI KPYTALLEr0O MOMEHTa. MOLHOCTb
nBuUratens onpeaensieT, rMaBHbIM 06pa3oM, MaKCMMasbHYO CKOPOCTb aBToMo6uAs. Mpodec-
CMOHaNbHble aBTOMOGWINCTbI A1 OLLEHKM PaboTbl ABUraTens MCMOJb3y0T CKOPOCTHbIE Xapa-
KTEPUCTUKKN, KOTOPble NpeacTaBnsatoT coO60M 3aBMCMMOCTb KPYTALWEro MOMEHTa ABMUratens
M ero MOLHOCTKU OT YINIOBOW CKOPOCTU UM YacTOThbl BpalleHus ero Bana (puc. 2.8). CKopocT-
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Hble XapaKTEPUCTUKK peanbHbIX ABUraTenemn
noJsly4atoT Npu UX UCMbITAHUAX Ha crneLmanb-
HblX cTeHaax. O4eBWAHO, 4YTO 3HA4YeHUs
rnokasaTtenen apuratensa 6yayT 3aBUCETb
OT KOJIn4YecTBa NOCTynatollero B ABuraTesnb
TONAMBa, TO €CTb OT MOJIOXEeHUa nepanu
«raza». 3aBMCUMOCTb CKOPOCTM aBTOMO-
6und, noay4yeHHas Npu MaKCUMalbHOWM
nogaye TOoMaAMBa B UWAMHAPbLI ABUratens,
Ha3blBAETCH BHELWHEN CKOPOCTHOW XapakKTe-
PUCTUKOMN.

Ha rpacdnke CKOPOCTHOM XapaKTEPUCTUKHM
oTMeYyaloTcsl MUHMMalbHble U MaKcUMmalb-
Hble 060POThl KOJIEHYaTOro Bana ABuraTens.
KaK MOXHO 3aMeTUTb U3 NPUBEAEHHON CKO-
pPOCTHOW XapaKkTepuctnkn [ABC, KpyTawun
MOMEHT AOCTMIaeT CBOEro MaKCMMasbHOro
3Ha4YeHUs Npu cpeaHnx obopoTax Bana, a 3a-
TEM Npu AanbHenweM yBeIU4YEHUU 4acToTbl
Puc. 2.8. CkopocTHaa xapaKktepuctuka [1BC: BpaleHUs CHUXaeTcs. XOpoLwo 3TO UK nno-
Ne — addeKTnBHas MolwHocTb; Mg — addek- Xx0? [aBanTe npeactaBum cebe aBTOMOOGUIb,
TUBHbIA KPYTALWMUIA MOMEHT; Myax — MaKcu- KOTOpPbIN ABUXKETCH NO POBHOM FOPU30OHTab-
MaJibHbIA KPYTALWMIA MOMEHT; Npax — MaKcu- HOW [opore ¢ MaKCMMalbHOM CKOPOCTbIO,
MasibHast MOWHOCTb; My — KPYTALMA MOMEHT, a ero agBvratenb UMEET TaKyto KpMBYIO n3Me-
COOTBETCTBYIOLWMIA MaKCMManbHOM MOLLHOCTH; HEeHUA KpyTaWwero MomeHTa. MakcumanbHas
W — YrnoBasi CKOPOCTb Bana ABUraTens CKOPOCTb HacTynaeTt npu obopoTax ABurare-

n§, 6NM3KMX K HanbonblKM, KOrga cuna,
NpuNoXeHHas K Beaylwum Konecam aBTOMOOGUAS M COOTBETCTBYIOLLAA KPYTALLEMY MOMEHTY
aBuraTens npu aTux o6opoTax, yBeM4EHHOMY C MOMOLLbIO TPAHCMUCCHK, ypaBHAETCH C cuna-
MW COMPOTUBJIEHUSA ABUKEHUIO, AENCTBYIOWNMMN Ha aBTOMOGUNb. ECnn Ha fopore nepen aTum
aBTOMOGMNEM BO3HUKHET [axe HeOGOoNbloW MoAbeM, Cula COMPOTUBIEHUSA YBENUYUTCS,
a 060opoTbl ABUraTtens ymeHblwaTca. YTo e Npon3onaeT npu 3TOM C KPYTALMM MOMEHTOM
nsuratena?

M3 CKOPOCTHOM XapaKTEPUCTUKMU MOXKHO 3aMeTUTb, YTO YMEeHbLIEHME 060POTOB ABUraTens
npuBeaeT K HeOGONbLIOMY YBEMYEHUIO KPyTAlero MomeHTa. EcnM nogbem Ha pgopore
HE 04YeHb BEJ/IMK, TO 3TOr0 YBEIMYEHNUS KPYTALWEro MOMEHTa, NOABOAMMOIO K BeayLnuM Kose-
cam, MOXEeT XBaTuTb ANs ero npeogoseHus 6e3 nepexofja Ha 6osee HU3Kyl nepepaqvy
B TpaHCMUCCUM aBTOMOOUNS. pyruMu cnoBamu, ABUraTesnb C Nagatollen XxapakTepUCcTUKOM
KPYTSLWero MoMeHTa XopoLlo npucnocadbnMBaeTcs K YBEIMYEHUIO CONPOTUBEHUSA ABUKEHUIO
aBTomMo6unA. Mpuyem, 4eM Kpyde OnycKaeTcs KpMBas MOMEHTa Ha CKOPOCTHOM XapaKTepu-
CTMKE NPU yBENMYEHUM YINIOBON CKOPOCTM BpalleHWs Bana ABuraTens, TeM nydllen npucno-
cabnMBaemMocCTblo OH o6nagaer.

ANEeKTPUYECKNI ABUraTeNlb UMEET MaKCUMasibHOE 3HAaYEHNE KPYTALEro MOMeHTa Npu MUHKU-
ManbHbIX 060pOTax, U MpU UX YBEIUYEHUU KPYTALMIA MOMEHT MOCTOAHHO CHUXKaeTcs. MNoatomy
y 91IeKTPOMOOMA TPAHCMMUCCHUS 3HAYMTENbHO YNPOLLAEeTCd — €My He Hy)XHa KOpoOKa nepegau.
Ho 06 aneKTpoMo6umsix Mbl MOrOBOPUM HEMHOIO MO3XKeE.

Jlio601 aBTOMOGUbHBLIN ABWUraTeNb NpeacTaBaseT cO60M COBOKYMHOCTb MEXaHW3MOB U CUC-
Tem. OCHOBHbIMWU MeXaHW3MaMK YETbIPEXTAKTHOrO MOPLIHEBOro ABUraTenss BHYTPEHHEro cropa-
HUSA ABASIOTCH KPMBOLWMMHO-WATYHHbIM MexaHn3Mm (KLUM) n rasopacnpenenutenbHbli MexaHn3m
(FPM).
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§8

KPUBOLIUMHO-LWATYHHbIA MEXAHU3M

B oAHOLMNMHAPOBOM YETbIPEXTAKTHOM ABUraTeNe Ha Kaxable ABa 060p0oTa KoNeHYaToro Bana npu-
XOAMUTCS YeTblpe Xoa NOPLLIHS, TONbKO OMH N3 KOTOPbIX paboynin. ITo NPUBOAUT K HEPAaBHOMEPHOM
paboTte aBuratens. ns HebGoNblUMX ABUraTeNen, Tak1x KaK erkue 0A04Hble MOTOPbI, ABUraTeNn
MOneaoB, IerkMx MOTOLMKIIOB U T. ., TaKas HepaBHOMEPHOCTb He NpeacTaBaseT 60/blon Npobne-
Mbl. [Ins 6onee Taxenbix aBToMo6unen tpebyetcs 60/blias MOLHOCTb ABMUraTens, a cnefoBaTesb-
HO, M 60NbWKIA paboyni ob6bem uunMHapa. B aTom cinyvyae HepaBHOMEPHOCTb PaboThbl ABUraTens
CTaHoBUTCS 60nee 3aMeTHON. BOT moyemy Ha COBpeMEHHbIX aBTOMOOUIAX MPUMEHSAIOTCA MHOMOL M-
nuHaposble ABC. MNpUMEHEeHMe HECKONbKUX LMAWMHAPOB, B KOTOPbIX paboyui xod MpomMcxoauT
B pa3Hble MOMEHTbI BPEMEHMU, AAaE€T BO3MOXKHOCTb Cr1aAnTb NynbCaLMK KPYTALWEro MOMEHTa Ha Ba-
ne aBuratens. bonblWKWHCTBO NErKOBbLIX aBTOMOGKIEN Manoro Knacca MMeOT YeTblPeEXLIMANHAPO-
Bble ABUraTeNn, XoT MHOTAA UCMNONb3YIOTCA ABYXUMIMHAPOBLIE U TPEXLMIMHAPOBLIE. Ha 6onee T8-
enblX aBTOMOGUNAX, TPEOYIOLMX 6ONbLION MOLLHOCTHU, HapAdy C YETbIPEXLMANHAPOBLIMU, MOTYT
NPUMEHATLCS NATULUAMHAPOBbLIE W LWECTULMAMHAPOBLIE ABUraTenu. JIerkoBble aBTOMOGWIN BbiC-
lero Knacca o6opyayloTcs BOCEMULIMAMHAPOBLIMU U ABEHAALATULUMAMHAPOBLIMU ABUTraTENs MM,
XOTS1 BCTpeyaloTcs ABWUraTenn ¢ AecaTbio LUMAMHAPaMW. BoNblUMHCTBO rpy30BbiX aBTOMOOGUNEN
cpefHen n 60MbLIOoM rPy30MNOALEMHOCTY UMEIOT IBUraTe/NM C LECTbIO M BOCEMbIO LIMAMHAPAMM.

KpWBOLWMMHO-WATYHHbIM MEXaHW3M MHOTOLMIMHAPOBOrO ABUIraTens COCTOUT U3 MOABUMKHbIX
N HEMOJBWXKHbIX JeTanen.

K noaBuHbiM aetanam KLUM oTHocaTCsa: noplueHb, NOPLHEBbIE KOMbLA, MOPLIHEBON Nane,
LWaTyH, KoJieH4yaTbl Ba, BKNaAblWK NOALWMIHUKOB M MaxoBUK. HenoaBwxxHbiMu aetanamu KLLM
ABNsAOTCA: 610K LUMANMHAPOB, rofloBKa 6/10Ka U NpoKiagKa ronoBku 61oKa (puc. 2.9).

KpUBOLIMMHO-WATYHHbIA MEXaHWU3M BOCNPUHUMAET [JaBneHne ra3oB, BO3HMKAOLWMX NPU Cro-
paHuK TONMBA B LUMAMHAPaX ABUraTensl, u npeobpas3yeT 3TO AaB/IEHWE B MEXaHUYECKY0 paboTy
no BpalleHuio KoneHyaToro Bana. lMpexae 4yem nepenTu K nogpobHOMY PacCMOTPEHUIO KOHCTPYK-
LM oTaenbHbIX AeTanen coBpemeHHblx KLLUM, Heo6xoanumo pa3obpaTtbcs B NPUMEHSEMbIX KOMMO-
HOBOYHbIX CXEMaX.

PacnonoxeHue umnmHapoB B 610Ke onpe-
nenseT KOMMOHOBOYHYIO CXeMy ABuratens

(puc. 2.10). Ecnm ocu UMAMHAPOB pacnonoxe- KnanaHHas
. KpbllUKa
Hbl B O[IHOW MJIOCKOCTU, TO Takue ABUratenu P
npokiagxa
Ha3blBalOT PAAHbIMU. KnanaHHoOM
PsiiHblE BUraTeNM yCTaHaBIMBAIOTCS Ha aB- KPbILIKK
rosioBKa
TOMOGUNIE WKW BEPTUKANbHO, WAW MO YrioM 610Ka

K BEPTUKaNbHOM MAOCKOCTU ANS yMEHbLIEHUS
BbICOTbl, 3aHUMAEMOW ABUraTeNeM, a B HEKOTO-
pbIX CAy4asx ropuM30HTanbHO, Hanpumep npwu
pa3mMeleHmn noj nosiom asTobyca. B V-o6pas-
HbIX ABMUraTensix ocv LUMAWMHAPOB HaxoAsaTcs
B ABYX MJIOCKOCTSIX, PACMOJIOKEHHbIX NoA yr-
JIOM APYr K Apyry. Yron Mexay ocsiMu LUANHA-
POB MOXET ObITb pas3nuyHbiM. PasHOBMAHO-
CTblO TAKOro ABMraTesis MOXHO CYMTaTb ABUra-
Te/b C TaK Ha3blBaeMbIMU OMMO3UTHLIMM (MPO-
TUBONEXKALWNMK) LUMANHAPAMKU (B HEKOTOPbIX
CTpaHax TaKyld KOMMOHOBKY Ha3blBaloT

npoKnaaka
roJIOBKM
610Ka

610K
LMANHAPOB

Puc. 2.9. HenoagBuXHbIEe AeTaNu KPUBOLLUM-
HO-LWATYHHOro MexaHu3ma
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«boxer»), y Kotoporo atot yron cocrasnseTr 180°. CpaBHUTENbHO HeJaBHO MOSIBWUIICS ABuUrateNb
W12, pa3paboTaHHbI1 rpynnon KomnaHum Volkswagen, cxema KOTOpOoro npeacraBiser cob0mn Kak
6bl ABa V-06pasHbIx ABMUraTesns ¢ pa3HbiMU yriaMn MEXAY OCAMU LMIUHAPOB, UMEIOLMMU 06LLMH
KoneH4yatbiv Ban (puc. 2.11).

MNepen TeM Kak nepenTv K AeTanbHOMY PacCMOTPEHUIO ABUraTeNen pasinyHbiX KOMMNOHOBOK
N 0COBEHHOCTEN KOHCTPYKUMW aetanen KLUIM, Heo6xoauMo onpeaennTbes ¢ TakMMn 6a30BbIMM
NOHATUAMM, KaK X04 MNOPLUHS U AMaMeTP LMANHAPA, KOTopble onpeaenstoT paboynin o6bem aBura-
Tens U OKa3blBalOT OCHOBHOE BNSIHWE Ha paboune xapaKTepucTnkm ntoboro gsuratens. AnameTp
UMANHAPA — 3TO AMAMETP OTBEPCTUS, BbINOMHEHHOrO B 6/10KE LMAMHAPOB. XOA4 MOPLWHSA — pac-
cTtosiHne mexay BMT n HMT. lnameTp umMnnHapa v xod nopLliHsa NPUHATO U3MEPSTb B MUITUMET-
pax, a obbeM aguratens B autpax. MNoHATHO, YTO ABa ABUraTenss OAMHaAKOBOro o6bema MoryT
MMETb Pa3/IMYHOE YNUCNO LUINHAPOB U PA3/IMYHYIO KOMMOHOBKY.

Ecnn onameTtp unnuHapa 6onbliue XoAa NopLIHS, TO TaKoW ABUraTesb Ha3blBatoT KOPOTKOXOA-
HbIM. [aHHble ABUraTenu pas3BuBatoT 6osiee BbICOKME MaKCHMasbHble 060pOTbl KOJEHYaTOro
Bana, ¥ B HUX ynpoLLlaeTcs pa3melleHne BNyCKHbIX U BbIMYCKHbIX KNanaHoB, YTO AaeT BO3MOXKHOCTb
Nony4eHns BbICOKOM MOLLHOCTU. Ecnm xo4 NopLlHA NpeBbiWaeT AnaMeTp LMAnHAPa, TO ABUraTesb

Puc. 2.11. ABuratenb W12, yctaHaBauBaembiii Ha Audi A8 ¢ 2001 r., npakKTU4eCKU COCTOUT
U3 ABYX ABuratenen V6 ¢ pa3iIMuHbIMM yriamMmu pa3sajia LUIMHAPOB, UCNOJIb3YIOLWUX OGLLUIA
KoJieH4YaTbli Ban
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CYUTaeTCs AIMHHOXOAHbIM. Takue ABuratenu, Kak npaBuno, 601ee 3KOHOMUYHbI U XapaKTepuay-
0TCSt GONbLIMMU 3HAYEHUSIMU KPYTALLEro MOMEHTA. JNIMHHOXOAHbIE ABUraTeN UMeOT 60/bLUyIo
BbICOTY, HO KOpPOYe Mo A/IMHE.

Mpu pa3paboTKe KOHCTPYKUUKU ABUraTeNst NPUXOAMTCSA pellaTb BOMPOC O Bbi6ope BeMMYMHbI 06b-
emMa OTAENbHOro unnuHapa. Ecnn o6bem unnnHApa caenatb O4eHb ManeHbKMM, TO OH 6yaeT naoxo
3anoNHATLCS TOMMBHO-BO3AYLLIHOM CMECHIO M MOLLHOCTb TaKOro ABuratenst 6yaet HU3Kow. B To e Bpe-
MS HeNb3s 6e3rpaHUYyHO YBENUYMBATL 06BEM LMAMHAPA, NOTOMY YTO NPW 3TOM GPOHT pacnpocTpa-
HEHUS NNaMeHn MOXKET He YCNEeTb JOWTU A0 CTEHOK LIMIMHAPA 3a TO KOPOTKOE BPEMS, KOTOPOE OTBOAMUT-
€1 Ha pabo4nit xo[, a 3TO NPUBEAET K YMEHbLLEHMIO AaBAEHUS B LMINHAPE U CKaXKETCA Ha YMEHbLLEHWUM
MOLLHOCTHbIX MOKa3aTtenew agsuratens. B coBpeMeHHbIX aBTOMOOUIbHbIX ABUraTeNiax 06bem OTaeNb-
HOro UMAnHApa peako npesbiwaet 0,8 11, a B 60NbLWINHCTBE ABUraTenemn coctaBnset okono 0,5 n.

KaK yxke oTMevanoch paHee, YeM 6ofbLUIEE YNUCO0 LUMINHAPOB UMEET ABMraTellb, TEM paBHOMEpPHEE
OH pa6oTaerT. lNynbcauunn, Bo3HUKaoWwme npu padote JBC, MOryT 6biTb YMEHbLUEHbI MPUMEHEHUEM
MacCMBHOIo MaxoBWKa, yCTaHaB/IMBAEMOIO Ha KOHLIE KOJIeHYaToro Bana. Yem MeHblie LMInHAPOB
MMEET ABUraTeNb, TeM 60/blLEN MacCoM JOMKEH 061aaaTb MaxoBUK. B TO ke Bpems MacCMBHbIN Ma-
XOBUWK M3-3a CBOEN MHEPLMOHHOCTH yXyALlaeT crnocobHOCTb ABUraTenst 6bICTPO HabupaTb 060POThI.
[03TOMY KOHCTPYKTOPaM ABUraTenen npuxoanTcs NpMHUMaTb KOMNPOMMUCCHbIE PeLLEHMS.

BAJTAHCUPOBKA [1BUTATEJIEN

PaBHOMeEpPHOCTb paboThbl ABUraTENSt 3aBUCUT TaKKe OT ero c6anaHCMPOBAHHOCTK. JTlo60M NopLIHE-
BOW ABMrateNnb noasepraeTcs AeiCcTBUIO peaKTUBHbIX cuil. Koraa nopueHb B OAHOLMIUHAPOBOM
[ABUraTesne [ABUXETCSH BBEPX, KOPMNYyC ABUraTens CTPEMUTCS CABMHYTbCS BHU3, MU Hao60poT. MNpwu
3TOM Ta 4YacTb aBTOMOGWIS, Ha KOTOPYIO YCTaHOB/EH ABUraTeNb, 6yAET MOCTOSHHO NoABepraThes
BEPTMKaNbHbIM KONEeGaHUAM. ITO SIBIEHWE MOXHO YCTPaHWTb, YCTAHOBMB Ha KOJEHYaTbli Ban
NPOTMBOBECHI. BepTuKanbHble KonebaHns NPexkpaTaTcs, HO BO3HUKHYT nonepeYyHble, BbI3BaHHbIE
camMuMu npoTnBoBecamMu. Ecnu B ABYXUMAMHAPOBOM PSAHOM ABUraTene nopLiHu 6yayT ABUraTbes
B NPOTMBOMONOXHbIX HAMPaBAeHUsAX, OHW ByayT B3aUMHO KOMMNEHCMPOBaTb BEPTUKANbHbIE Nepe-
MelLleHns, HO BO3HUKHYT KonebaHua aABuratens Bnepea-Hasan. Bce aBTomobunbHble gBuratenm
yCTaHaBNMBalOTCS Ha YNpyrux onopax, Ho B ciayyae 60/bloro aucbanaHca Bubpawmm MoryT nepe-
[aBaTbCs Ha Ky30B aBTOMOOMNA. Kpome HepaBHOMEPHOCTU paboThbl ABUraTens, BbI3aBaHHOM Nepe-
MeLLEHWEM MOPLLHEN, CYLLECTBYET HEPAaBHOMEPHOCTb, BbI3BaHHAs ABUKEHMUEM LLIATYHOB, KOTOPbIE
COBEPLUAOT CNOXHOE ABUMKEHMNE: BBEPX-BHU3 U N3 CTOPOHbI B CTOPOHY.

O6wnn aucbanaHc aBuratens B 3Ha4MTENbHOW CTEMEHN 3aBUCUT OT ero KOMMNOHOBKW. Tak, Ha-
npumep, YeTblpexLMIMHAPOBLIA PAAHBIN ABUraTesb, B OTAMYME OT V-06pasHbIX YeTbIpeXunIMHAPO-
BbIX (ABUraTenb aBTomobunen Lancia, MeM3-968), goctato4HO XopoLo cbanaHcupoBaH. Hecnyvau-
HO OHW yCTaHaB/MBAOTCA Ha MHOMMX HEGOMbLUMX IErKOBbIX aBTOMOGKAAX. XOTA NMpU yBENUYEHUN
o6bema TaKoro asurartens BMépaLnn MoryT ctaTtb olyTUMbIMKU. Ele nydlwe c6anaHcMpoBaH YeTbl-
PEXLIMANHAPOBLIV ABUraTeNb C ONMO3UTHLIMM (MPOTUBONEKALLMMU) LMNMHAPaMU. TaKkue ABUraTenu yc-
neLwHo NpUMeHsncb Ha asTomobunax VW Beetle, a B HacTosiLLee Bpems ycTaHaBIMBaoOTCA Ha 60/1b-
LUMHCTBO aBTOMoGWnen Subaru. LectMunnuMHaopoBble ABUrateNiv € OMMO3UTHbIMU LMAWHAPAMMU
(Porsche 911 n HeKoTopble Subaru) 06nagatoT OTIMYHOM PaBHOMEPHOCTbIO Npu paboTe. Kpome To-
ro, Takue ABUraTenu gailoT BO3MOXKHOCTb MOHU3WUTb LIEHTP Macc aBTOMOOKWAS, a NpY NnepeaHeM pac-
NMONOXEHUN — MPUMEHNUTL MOSIOTMI KanoT, yayylatoLWmi aspoaMHamuKy aBTomobuns. K Hegoctatkam
TaKux ABurartenew cnegyer OTHECTU COXHOCTb MX NMPOU3BOACTBA U OOCNYXMBaHus. B psgHom
LIEeCTULMNIMHAPOBOM ABUraTeNie MOXHO A0OUTLCA MPaKTUYeckn abcontoTHOM cHGanaHCUpPOBaHHOCTH
CWUJ MHepLUmMK. V-06pasHble LWeCTULUIMHAPOBbLIE ABUraTeNn 601ee KOMMNaKTHbI MO A/IMHE, YTO 0COOEH-
HO Ba)XHO Mpu UX NonepeyHomr ycTtaHoBKe Ha aBTomobue. CoanaHcnpoBaHHOCTb V-06pa3HbIX ABU-
ratenen 3aBWUCUT OT yrna Mexay ocaMu UMAnHApoB. TaK, ansa V-06pasHoro WecTUUMAUHAPOBOrO
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ABuratens Hawnydwum yrnom 6yget yron 60°
mnm 120° (unmn 180° y aBuratenst ¢ onno3uTHbIMK
umnuHapamu). Takue xe yribl «<uaeanbHo» Noaxo-
[OAT 4N19 NOYTU NOSTHOCTBIO c6anaHCUPOBaHHOIO
nsuratens V12, xota 60/blUMe yribl yBENUYMUBAIOT
LWMPHHY aBuratens. [LoctaTo4HO XOpoLlo c6anaH-
cvMpoBaH aBuratenb V8, ecnv yron Mexay ocsiMu
unnmMHApPoB coctaBnsieT 90° 1 NPUMEHSIETCA COOT-
BETCTBYIOLLAA KOHCTPYKLMSA KONeHYaToro Bana.

[Ounc6anaHc aBuratenier MOXeT ObiTb MOYTH
NMOJSTHOCTbIO KOMMEHCUPOBaH NPUMEHEHNeM b6a-
JTAHCUPHbIX BaNoB (puc. 2.12), KOTopble UMEKT
NPOTUBOBECHI M MPUBOAATCA BO BpalleHue
OT KofleH4aToro Bana asuratens. [na nosnyde-
HUSI XOPOLUMX pe3ynbTaToB 6anaHCUPHbIE Basibl
[OMKHbI yCTaHaB/AMBaTbCA B OMpeaesieHHOM
MecCTe ABUraTens, Y4To CYLLEeCTBEHHO YCNOXHAET
€ro KOHCTPYKLMIO.

B nocnegHee Bpems Anst yMeHblIEHUS BUO-
pauui pSaHbIX YeTblpeXUMANHAPOBLIX ABUra-
Tenen 601bWOro o6bemMa CTanu WUPOKO Mpu-
MEeHSTb 6anaHCUpHble Basbl, ycTaHaB/IMBaEMble
ps4OM B noafoHe KapTepa ABuraTtens (aBura-
Tenn Ford Coswort DOHC, agsuratenn BMW)
(pnc. 2.13).

[JOoBONbHO 4acTo NPOM3BOAMTENN aBTOMO-
6unen yBennyMBaloT MOLWHOCTb ABUratens 3a
cyet fob6aBfieHns eLle O4HOro LunuHapa. Takon
crnoco6 AaeT BO3MOXHOCTb COOPKU ABUraTenemn
Ha OHOM TEXHOJIOIMYECKON NINHWUK, YTO yaelleB-
nseT Npou3BOACTBO. TakMM 06pa3om, 6blan
co3aaHbl NaTUUMAMHAPOBbLIE ABuratenu Volvo,
Volkswagen u FIAT. Ins Takux asuratenen vac-
TO MpUMeEHSOTCA 6anaHcupHble Banbl. [lBuratenu
C Tpems LUuarMHapaMu Takke c6anaHCcMpoBaHbl
Ma0X0, W, MOCKOJIbKY OHW yCTaHaBIMBatoTCA
Ha Heoporne aBToMoOMIN, KOHCTPYKTOPbI HacTo
OTKa3bIBalOTCH OT MPUMEHEHUSA GanaHCUPHbIX
BasioB, NO3BOJIAS ABUraTesto paboTtatb Hepas-
HOMEPHO, HO AJI9 MOHTaXa ABuratens npume-
HAIOT cneLmanbHble BUOGPONornoLLatoLLmMe onopel,
KOTOpblEe Aal0T BO3MOXHOCTb CBECTU K MUHUMY-
My nepegady Ha Ky30B BMOGpauuin. Ha goporux
aBTOMOOGMASAX NPUMEHSIOTCS elle 6onee coBep-
lWeHHble onopbl ABuratens. Tak, Ha Range
Rover ¢ ousenem TD6 npumMeHsaIOTCA rmapaBan-
YeCKMe Onopbl C 3NEKTPOHHbLIM YNPaBAEHUEM.
KomnbtoTep, ynpaBnsiowmm paboTon aTux onop,
CBOAMT MPaKTUYECKM K HY/t0 BCe BUOpaLMK, ne-
pefatolmecs Ha Ky30B aBTOMOGUIS.

Puc. 2.12. banaHcupHblie Banbl ABUratens
GM Vortec 2004 r. pacnonaratTcs pagom
C KoJleH4YaTbiM BajoM B 6JIOKe LUIUHAPOB
U UMEIOT BO3MOKHOCTb BpawaTbCA B pas-
Hble CTOPOHbl Gnarogaps LecTepeH4YaTo-
uenHomy npuBogy. AN CHUXKeHUs Wyma uc-
NnoNb3yIOTCA FMAPAB/IMYECKUA HaATAXKUTE b
U YCNOKOUTENH Lenu

Puc. 2.13. KomnaKTHble 6anaHCcUpHble BaJibl
yeTblpexuunuHaposoro asuratrena BMW
Valvetronic pacnonaraiotca B noapoHe
KapTtepa

Puc. 2.14. ABuratenb V10 npousBeeHHbIN
KomnaHuein BMW pgna aBTtomo6unein ®op-
Mynbi-1
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Oeuratenu V10 (puc. 2.14), KOTOpble YCNewWwHO NPUMEHSIOTCSH Ha TOHOYHbIX aBTOMOGMASX Pop-
Mynbl—1, MeXay psaamMmu LMANHAPOB UMELOT yron 72°. Takon ABuraTesib HeAoCTaTo4HO cbanaHcu-
poBaH, HO paboTaeT A0BOJIbHO PaBHOMEPHO U3-3a 60/bLIOr0 YUCAa LMAMHAPOB.

BJIOK UHWJIMHAPOB

BRoK LMAnHAPOB (puc. 2.15) 1 ero rofoBKa — 3T0 CaMble KPYMHbIE U TAXKENble YacTu ABUraTens, u3rota-
B/IMBaeMble C MOMOLLbIO INTbS C NMOCAeaytoLLe MeEXaHNYECKoM 06paboTKoM. B aBuratene ¢ *XMaKOCTHbIM
oxXnaXKaeHWeM BOKPYr LIMIMHAPOB pacnoaratoTcs KaHasbl 415 MPOXoAa OXNaXKaatoLLen UAKOCTU, KOTO-
pble 06pa3ytoT BoASHYO py6aLlKy. LinnuHapbl ABUratenei BO3ayLIHOMO OXNaxaeHWst 06bI4HO M3roTaBIun-
BalOTCH OTAENbHO U UMEIOT pebpa Anst yBenYeHUs NaoLlaan oxnaxiaemMon noBepxHoctTn (puc. 2.16).
HWXHAS YacTb 6/10Ka LMAUMHAPOB 06bI4HO 06pabaTbiBaeTcs A1 YCTAaHOBKM B 6/T0K KOPEHHbIX
NOALWMWMHWKOB KOJIEHYaTOro Bana u ans NpMcoeanHeHus noanoHa Kaptepa. bonblioe 3HavyeHne nmeet
paccTosHMe MeXay CoCeiHUMU LMNMHAPaMKU. YBENNYEeHUe PacCTosHUA AaeT BO3MOXHOCTb MOBbI-
CUTb XECTKOCTb 6/10Ka U 06ecneynTb BO3MOXHOCTb YBENMYEHUS B AaNbHeNLIEM paboyero o6bema
nBuratens nyrem yBeMyeHus aMamMeTpa UManHapoB (Hanbonee NpocTon cnocob nonyyeHmns moau-
GUKauni gBuratenen pasinyHon MolHocTH). C Apyrov CTOPOHbI, 3TO MPUBOAUT K YBENMYEHMIO ra-
GapuTHbIX pa3MepoB ABWraTens M ero Maccbl. B nocnegHee BpeMsi HEKOTOPbIE MPOM3BOAUTENN
aBTOMOOW/IbHbIX ABUraTenen narotaBnmMBaloT 6/10KM LUIMHAPOB, B KOTOPbIX COCEAHUE LIMAMHAPI
cornpurKacatoTcsl CTEHKaMu (TaK Ha3blBaeMble cMamckune 610Ku). Takon cnocob JaeT BO3MOXHOCTb
NoJly4UTb AOBOJIbHO XECTKYID KOHCTPYKLUMIO MPU CPaBHUTENIbHO HEGO/bLIOM pa3mepe. eCcTKoCTb
610Ka LUMAMHAPOB B 3HAYMTENLHOM CTENEHU ONPEAENSET LYMOBbIE XapaKTEPUCTUKM ABUraTens.
[onroe Bpemsi €AMHCTBEHHbLIM MaTepPUanom AN U3roTOBMEHUS GNIOKOB LIMIMHAPOB CAYXUA Yy-
ryH. 3TOT MaTepuan He4opor, OH 06/1a4aET BbICOKUMM MPOYHOCTBIO U YKECTKOCTbIO MPU XOPOLWIMX ITb-
eBbIXx KayecTBax. Kpome Toro, 06paboTaHHble XOHUHIOBAHNEM BHYTPEHHUE NMOBEPXHOCTU YYTYHHbIX
LMIMHAPOB 061aAatoT OTIMYHLIMU @aHTUDPUKLIMOHHBIMKU CBOMCTBAMM M BbICOKOW M3HOCOCTOMKOCTbIO. Cy-
LLLeCTBEHHbIMW HefoCTaTKamMM YyryHa ABAsioTca ero 60blias Macca U HU3Kas TennonpoBoOAHOCTb.
CTpemMneHne KOHCTPYKTOPOB K co3aHuto 60/1ee Nerknx Apuratenen npuBeno K pa3paboTke KOHCTPYK-
LMK 6GNIOKOB LIMAMHAPOB M3 aNtOMUHUEBBIX CNNaBOB. AIOMUHUI 3HAYUTENbHO YCTYNAET HYyryHy B XecCT-
KOCTW U U3HOCOCTOMKOCTH, MO3TOMY 610K U3 aIlOMUHUS AOMKEH UMETb 60/bLIOE KOMYECTBO pebep
KECTKOCTH, @ B Ka4yecTBe LMIMHAPOB 0ObIYHO CAYXKaT Te e YyryHHbIE€ MMNb3bl, KOTOPbIE BCTABASAOT-

Puc. 2.15. AntoMmuHUEBbINA GJIOK LLUWIMHAPOB
aAsuratens V8 ¢ 3anpeccoBaHHbIMU «CyXHU-
MW» r’Mb3aMu. B HUXKHeN YacTu 610Ka BUA-
Ha pama J1IeCTHU4YHOro TMna, ¢ NOMOLLbIO KO- Puc. 2.16. UunmHAp v noplueHb ABYXTaKTHO-
TOPOW KPenuTca KoneHYyaTblii Ban ro ABUratensi BO3ywHOro oxiaxaeHus
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cs B a/lOMWHKUEBBIM BNOK B npoLuecce cO0pKH,
3a/MBalOTCH MM 3aMnpeccoBbIBaOTCS B HEro
NpW U3rotoBaeHnn (puc. 2.17). Ecnv runb3a uu-
NIMHAPa HenocpeaCTBEHHO OMbIBAETCA OX1a-
[Jalolen KMUAKOCTbIO, OHa Ha3blBaeTcs «MOK-
poK», @ ecnn HeT — «Cyxon». MOKpble T1b3bl
[IO/MKHbI UMETb HaAiEXHOE YNIOTHEHWE C NOOCTbIO
oxnaxkaeHus 61oKa UMIMHAPOB.

MpuMeHeHMe 6onbLIOro Konnyectsa pebep
KECTKOCTU M YYTYHHbIX TWb3 B 3HAYUTENbHOM
Mepe CBOAMT Ha HET MpenMyLLeCTBa OT NpUme-
HEHUs GIOKOB LMAMHAPOB M3 aNIlOMUHMEBDIX
cnnaBoB. Mcnonb3oBaHWe B NPOM3BOACTBE CO-
BPEMEHHbIX TEXHOIOMUI AaeT BO3MOXHOCTb U3ro-
TOBJ/IEHUS NIETKMX «@fIlOMUHWUEBLIX» ABUraTesnen,
Y KOTOPbIX 610K LIUAMHAPOB HE UMEET YYryHHbIX
rMnb3 (puc. 2.18). B paboymx NoBEPXHOCTAX Lin-
NIMHAPOB B aNtOMUHUEBBIX 6IOKaX ANEKTPONUTH-

Puc. 2.17. BNnoK UWAMHAPOB ABUratens
Nordstar GM ¢ «cyxoi» runb3oin. Ha pa3spe-
3e XOpollo BUAHO, KaK BCTaBJ/ieHbl B G/10K
LUMWIUHAPOB «CyXUe» rmib3bl. 0GpaTuTe BHU-
MaHWe Ha BbINOJIHEHHbIE B JHULLAX MOPLU-
HeW yrnyo6ieHus, npegoxpaHsiowme oT Kaca-
HUA NOPLUHA KlanaHaMu

Puc. 2.18. iBuratennb Jaguar ¢ aniloMMHUEBbIM 6J1I0KOM. BJ1IOK LUIMHAPOB 3TOro KOMMNAKTHO-
ro wecTuuuanHapoBsoro V-o6pasHoro 24-KnanaHHoro ABurartens, npegHasHa4eHHoro gnsa
nornepe4yHon ycTaHOBKU Ha aBToMo6ub Jaguar X-type, NoJIHOCTbIO U3FOTOBJIEH U3 aNlOMMU-

HUeBOro cnjaBsa
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Puc. 2.19. Pama nectHu4Horo Tuna B 6noke. Pa-
Mbl JIECTHUHHOIO TUMA 3aMEeHSIOT NPUBbIYHbIE
KPbILKKU KOPEHHbIX NOALIMMNHUKOB KOJIeH4YaTo-
ro Bana B KOHCTPYKUUM coBpemeHHbix [BC,
NPUAAIOT BbICOKYIO }KECTKOCTb G/IOKY LIMJIMHA-
POB M NPOANEBAIOT }XU3Hb KOJIEHYaTOMy Basy

YEeCKMM NyTeM CO3AaEeTCs NOBbIWEHHOE COAep-
KaHWe KPeMHUS, a 3aTeM UMAUHAPLI noaBepra-
I0TCS XMMWUYECKOMY TpPaBfiEHUIO ANS CO3[aHus
Ha paboyen MOBEPXHOCTU LMAMHAPOB WM3HOCO-
CTOMKOM MOPUCTOM MJIEHKU YUCTOrO KPEMHUS,
XOpOLWO yaepxuBalowen cmasky. Kpome Toro,
0COGEHHO 4ACTO B ABYXTAKTHbIX ABUraTensx Ha
aNtOMUHUEBDIN LMANHAP HAHOCKUTCS Cl0M XpoMa
WU KPEMHWUM-HUKENEBOTO CniaBa (HUKacun).
HKecTKocTb antoMmMHNeBOro 6/10Ka LAMHAPOB
MOXET GblTb NMOBbILEHA HE TOIbKO NPUMEHE-
HMEM 6O0/bLLOr0 KONMMYecTBa pebep KEeCTKOCTH,
HO ¥ UCMONb30BaHMEM CreLManbHbIX MPOCTaBOK
JIECTHUYHOrO TMNa B 6n0okKe (puc. 2.19). Takue
NpPOCTaBKK, COeAMHEHHble C GNOKOM, MOMWUMO
3HAYUTENBHOrO MOBbLIWEHWUS KECTKOCTU Camoro

6/10Ka, cnyXaT Npo4YHON OCHOBOW AJ19 YCTAHOBKM
KOPEHHbIX MOALIMMNHUKOB KOMIEHYATOro Bana, YTo MOBbIWAET ero A0AroBEYHOCTb. Takas KOHCTPYKUMS
6710Ka LUMAMHAPOB CTAaHOBMTCA HOPMOM MpY NPOM3BOACTBE GEH3UMHOBLIX ABUraTeNiel CoOBPEeMEHHbIX
NerkoBbIx aBToMo6unen. MNpu Npon3BOACTBE AMU3ENEN, B KOTOPbIX N3-3@ BbICOKUX HArpy3oK 1 60/bLLION
LUYMHOCTM TpebyeTcs 60/bluas eCTKOCTb 6/10Ka, HacTo NPUMEHSIOT YyryHHble 6I0KM LMINHAPOB.

rON10BKA BJIOKA LU/IMHAPOB

[onoBKa 6/10Ka UMAMHAPOB 3aKpbiBaeT CBEPXY UMAMHAPLI U KPEMUTCS K 610Ky C MOMOLLbIO 60/TOB UK
Lnunek. [ina Toro 4to6bl Npm cO0PKE ABUraTeNs He Npoun3oLLno aedopmMaLnnm ronoBKKU 6/10Ka, 3aBopa-
YUBaHUE KPEMEKHbIX 31EMEHTOB AO/TKHO NPOU3BOANUTLCS C 3aAaHHbIM YCUIIMEM U B ONPeSeeHHON no-
cnepoBaTenbHOCTH. [on10BKa 6/10Ka 06bIYHO OTIMBAETCS U3 aNlOMUHUEBOIO CrlaBa (pexe 13 YyryHa).
B Hel NONHOCTbIO MM YaCTMYHO pacronaratTcs Kamepbl CropaHusi. BHYTPM FO0BKW BbINOHAOTCA
BMYCKHbIE U BbIMYCKHbIE KaHasbl, KaHa/bl BOASHOM pyballK1 Ans NpoxXoAa OXaKaalolen XUAKOCTH
M KaHasbl CMa304HOW cucTeMbl. KaHanbl A nogayv TONIMBHO-BO3AYLLIHOW CMECU UKW BO3ayXa B Liu-
JIMHAPbI M BbiNyCKa 0TPabOoTaBLUMX Fra30B NMPOXOAAT B KaKayt0 KaMepy CropaHus 1 3aKkaH4MBaloTCs 3a-
npeccoBaHHbIMU B FON0BKY 6/10Ka ceflaMun KnanaHoB, U3roTOB/IEHHbIMU U3 YyryHa Wix ApYrnx NPOYHbIX
maTtepuanoB. B Kawaom uunuHape asuratens
YCTAHOB/IEHO, KaK MMHUMYM, MO [Ba KfanaHa
(BNYCKHOM 1 BbINYCKHOR). KnanaHbl NpuKmMmatoT-
€S K cefyiam € MOMOLLbIO NPY*KKH. B ronoske 6510-
Ka UMAMHAPOB pacrnonaratTcs v agpyrue aetanu
razopacnpegenurensHoro MexaHuama. Ceepxy
ronoBKa 6/10Ka 3aKPbIBAETCS KPbILWKOM, KoTopas
KPenuTcsa K rofoBKe Yepes nNpoknagky. Kpbilwka
rofloBKM 6/IOKa W3roTaBAMBaAETCH M3 JIMCTOBOM
cTanv Uau antloMMHUEBOrO CrlaBa.

[onoBKK 6noOKa LMIMHAPOB ABUraTenem co-
BPEMEHHbIX aBTOMOOGMAEN MOTyT UMETb [0-

Puc. 2.20. TonoBKa 6710Ka 4eTbipexXyuanHa-
POBOro psifHOro ABUraTens ¢ ABYMSA pac-
npepenutTesibHbIMU BalaMuM U 4YeTbipbMS
KlanaHamMu Ha LUWIUHAP
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BOJIbHO CNOXHYIO KOHCTpyKuMio (puc. 2.20)
W BK/IOYaTb B ce65 60/bLLIOE KONIMYeCTBO AeTa-
fev B 3aBUCUMOCTH OT KOHCTPYKLIMM MEeXaHU3-
Ma razopacnpegeneHus.



MOPLLEHb

MopweHb (puc. 2.21) nMeeT OOBOMIbHO CNOXHYKD KOHCTPYKLMIO, MOTOMY 4TO OH MNoABepraetcs
04YeHb 60JIbLWMM U HEMOCTOSHHBIM MO BEIMYUHE Harpy3Kam.

HapyxHas noBepXHOCTb HanpasfstoLLenh 4acTu HOCUT Ha3BaHWe 106K1. Bo Bpems pabo-
4yero xoAa Ha noplleHb BO3LENCTBYET BbICOKOE [JaBNneHWe paclnpsiowmnxcs npu BbICOKOM
Temnepatype rasos. C Apyrov CTOPOHbI, Npu paboTe ABuratens, oCO6eHHO Ha BbICOKMUX 060-

poTax, noplweHb noaBepraetrcs OGOMbLINM
3HaKoMnepeMeHHbIM MHEPLIMOHHbIM Harpys-
Kam. lpu HaxoxgeHuu nopwHs B BMT
M HMT ero yckopeHue paBHO HYJI0, @ 3aTeM
NnoplleHb PE3KO YCKOPSETCH M ABMKeTcH
¢ 60/1bLIOK CKOPOCTbIO, MPUYEM HanpaBieHmne
OBUXEHUS MEHSIETCA COTHM pa3 B CEKyHAy.
0N yMeHbLEHUS MHEPLMOHHbIX Harpy3oK
HEO6X0AMMO MaKCUMManbHO YyMeHblWaTb
Maccy nopLlHs. B To ke BpeMs OH JOmKeH
MMeTb BbICOKYIO MPOYHOCTb, YTOObI MPOTU-
BOCTOSITb BbICOKOMY AaBfIEHUIO WU Harpesy
NpW CONPUKOCHOBEHWUM C FOPAYUMU ra3damu
C nocneayLlmnm oxnaxkaeH1mem npu nogaye
B LMIMHAP XONOAHOrO CBEe)ero 3apsja.
B HacTosiuee Bpems MopLiHU 6EH3UHOBbIX
M OU3eNbHbIX aBTOMOOGUbHbLIX ABUratenemn
M3roTaBIMBalOT U3 altlOMUHWEBLIX CMIABOB.
Mpn NpoM3BOACTBE MOPWHS B OTAUBKY
B npouecce M3roToBfIEHNS YacTo 3aKnagbl-
BaloT CTaNlbHbl€ BCTABKM, KOTOPbIE NOBbILWAIOT
€ro XecTKOCTb W NPenaTcTBYIOT Temnepa-
TYPHOMY paclwupeHunto. MHorga cranbHyto
BCTaBKY pacnonaraloT B KaHaBKe Noj Bepx-
Hee KOMMNpeccuoHHoe (Haubonee Harpy-
¥EeHHOe) NopLHEeBOe KOMbLO.

[Mpn HarpeBaHWM NOpLWEHb paclWuUpseT-
cq. lng KoMneHcaunm TemnepaTypHoro pac-
IWMPEHUS MOPLIHA MPU HarpeBaHWM emy
npuaatoTt cneunanbHyto popmy. KO6Ka nopuu-
HA B MonepeyvyHomn MJIOCKOCTU nmeeT Gopmy
oBana, a He OKpPYXXHOCTU. B npoaonbHOM
MI0CKOCTM I0OKa MOPLUHS BbIMAAMT KaK 604Ka.
YacTu nopuHs, HarpeTble 40 60/bLlLIOK TEM-
nepartypbl Unu ¢ 60blWNM 06BbEMOM MeTa-
na, pacwupsalTca cuibHee (Hanpumep,
4YacTb I0OKM, rae pacnonoXKeHbl 6006bILWKH),
M Npu OOCTMXKEHUU paboyvyen TemnepaTypbl
B ABuUraTene noplieHb npuHumMaeT dopmy
uManHapa.

3a Bpemsi CBOEro CyleCcTBOBaHWS NOPLHU
npeTepneny 3HauuTeNbHble U3MEHEHWUS KOH-
CTPYKUMK. ECn cpaBHUTbL NOPLIEHb ABUraTens

Puc. 2.21. MoplwHU coBpeMeHHbIX aBurare-
Niei UMEeT TeHAEHLMIO K YMEHbLUEHUIO Bbl-
COTbl IOOKHU

Puc. 2.22. Pa6o4yas noBepXHOCTb IGKHU
nopwHa asuratena Ford Duratec nokpbita
AHTUPPUKLUOHHBIM cioeM. Pa3bemM HUXKHeN
roN0OBKM LaTyHa BbIMOJIHEH MO cneuunab-
HOW T€XHOJIOrUM, C NOMOLLbID MECTHOrO pas-
pbiBa, 4YTO OoGecneyYMBaeT MUCK/IIOYUTENbHO
TOYHOE coBnajeHue conpsaraembix getaneu
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Puc. 2.23. NoplieHb gu3enbHOro gsurartens (a) rpy3oBoro aBTomoomns u ¢opmbi NOpLUHEN
pa3HbIX aBurarenen (6): 1 — KaHaBKa HMXKHEro MacnoCbeMHOro Kosbla; 2 — NpoToYKa Mnoj
CTOMOPHOE KOJbLIO MOPLHEBOro Nanbla; 3 — BHYTPEHHSAS NOBEPXHOCTb 606bILKK; 4 — OTBEP-
CTHe NSt CMa3KM NOPLLIHEBOro Nanbla; 5 — KaHaBKa BEPXHEr0 MAac/I0CbEMHOMO KOoMblLa; 6 — KaHaB-
KM KOMIMPECCHOHHbIX KoNel; 7 — rofioBKa NopLUHS; 8 — Kamepa CropaHuns B NopLiHe; 9 — AHULIE
nopuwHs; 10 — orBepcTus ana otBoda macna; 11 — obkKa

COBPEMEHHOI0 aBTOMOGKAS C ero NpeawecTBEHHUKOM, MOXHO 3aMETUTb, YTO MOPLIHM CTaNM 3Ha-
YMTENbHO Kopoye. bonbluas YacTb 6KK (prc. 2.22) obpe3aeTcs C KaxKaon CTOPOHbI, U OCTaloTCa
TONbKO [Be HebosbluMe CEKLMM AN Toro, 4Tobbl MPeaoTBPaTUTL NEPEKOC NOPLIHS B LMAMHAPE.
bnarogaps coBepLIEHCTBY KOHCTPYKLMUK CUAbl, BO3AENCTBYIOLWME Ha NopLleHb, cbanaHCMpPOBaHbI
TaKMM 06pa3om, 4To6bl CBECTU K MMHUMYMY TEHAEHLMIO K NOBOPOTY. PaccTosiHue OT AHKMLLa NopLU-
HSl O BEPXHEN KaHaBKMW NoA NOPLUHEBOE KOMbLO YMEHbLIAIOT C LEeNblo CHUXKEHUS BO3MOXHOCTH
006pa30BaHUs Harapa B 3TOM 4YacTW. 3a CYET YMeEHbLUEHUS pa3MepoB CeYEHUN B KOHCTPYKLMK
MOPLWHS yAaNocb 3HA4YUTENIbHO CHU3WUTL €ro Maccy. 19 yMeHblUeHUs NoTepb Ha TPEHME U NOoBbI-
WweHusa gonroseyvHoctn getanev KLLM Ha 60KOBYIO NOBEPXHOCTb NMOPLLUHA HAHOCAT CNOM aHTUDPUK-
LIMOHHOrO MaTepuana, cogepxalero aucynbdug MonmbaeHa nnu rpadur.

[Hulie NOPLHSA MOXeT ObiTb MIOCKUM, BbINYK/bIM, BOrHYTbIM, UMETb YrNyGAEHUs, AN TOro
YTOGbl MPW MOSIHOM OTKPbLITUM KNanaHOB OHW HE KacanucCb MOPLUHSA. Y AW3EeNbHOro ABuratens
(puc. 2.23) KaMmepa cropaH1s MOXKeT 6biTb BbIMOJIHEHA B MOPLUHE.

MopwHu agBUratenen ¢ HeNOCPELCTBEHHBLIM BMPLICKOM TOM/IMBa UMET 0COBYto Gopmy, HEO6-
XOANMYIO AN o6ecneyeHns npoLecca cropaHus TonavBea.

MoplwHeBble KOMbL@ M3roTaBAMBAKOTCA M3 CNeLnanbHO MOAMDULIMPOBAHHOIO YyryHa. B asu-
raTensix CoBpeMeHHbIX aBTOMOGMNENR UCMONb3YIOT HECKONBKO TUNOB KoneL,. BepxHue Komnpeccu-
OHHbl€ KOfbLia cyart Ans Toro, 4To6bl NPeAoTBPaTUTL MPOPLIB ra30B B KApTep ABUraTeNs, a HuUX-
Hee MacloCbeEMHOE — KOHTPOIMPYET KONMYECTBO Maca Ha CTeHKax LuMHApPa (CTEHKM cMa3blBa-
I0TCA MacnoMm, NocTynawwWwmnm U3 KapTepa B BMAE MacngHoOro TymaHa). Macno Heo6xoaMMo Ans
npegotepalleHmsa nanoca LI, HO ero nsnuwKkun HexxenatenbHbl. [103TOMy cnegyeT nogasaTb ero
60/blUe, HEM HYXKHO, a U3JIULLKK YaansdTb C MOMOLLbIO MacIOCbEMHOI0 KoJbLia, paboTatolwero Kak
CKpeboK. OAnH M3 cnocoboB nonyyeHus 6osee KOMNaKTHbIX U JIEFKMX NOPLIHEN — BbINOJIHEHWE
KoneL, 6o5ee y3KUMU U MESIKUMU C KOMMAaKTHbIM pa3MelleHUEM UX B BEPXHEN 4acCTu roJIOBKM
nopLuHs. Mpu aToM NpeabsaBASIOTCS NOBbIWEHHbIE TPE6OBaHUS K MaTepuany, M3 KOTOPOro OHU U3-
rOTOBMIEHbI, U K TOYHOCTH UX U3FOTOBJIEHUS.
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LUATYH

LaTyH sBnseTca He06X0AMMbIM 3BEHOM MeEXAY NOPLIHEM M KOleHYaTbiM Banom, ob6ecne-
ynuBas nepegavy 4aBneHUs OT CropaHuMs ropoven cMecu Bo BpeMs paboyero xoja, a Tak-
e nepemMelleHne nopwHs Bo BpeMs APYrMx TaKTOB. TaKMM 06pa30oM, Harpy3Kka Ha waTyH
NOCTOSIHHO U3MEHSAETCH B 3HA4YUTENbHbIX Npefesiax Kak Nno BeluynHe, Tak M No Hanpas-
nexHuto. LatyH gonxkeH ObiTb MPOYHbIM, HYTOObI BblAEPXKMBaATb MaKCUMalbHblE YCUIUA
PaCTAXKEHUSA, U B TO K€ BPEMS KECTKUM, YTOObI HE U3rnbaTtbCs Npu caTnu. ecTKoCTb
npuv 3TOM [OJIKHa co4vyeTaTbCd C HEOONbLWOW Maccon Ansi YMEHbLUEHUS MHEPLMOHHbIX
Harpysok. [oaToMy cTep)XHU BGONbLWIMHCTBA WATYHOB AenatoT ABYTaBPOBbIMU B CEYEHUMU.
Hanb6onee pacnpocTpaHeHHbIMW ABAAOTCA CTalbHble WaTyHbl. OHX UAKW WTamnyoTca (ans
YMEHbLIEHUsT CTOMMOCTH), UK U3TOTaB/IMBAIOTCA KOBKOM (60/1ee Aoporme, HO NpoYHble),
HO B 060MX cnyvyasx 06a3aTe/ibHO NoABeEpPratTCcs YNPOYHEHMIO, B TOM YMUCE U 3aKalKe.
B HEeKOTOpbIX NMOCNEAHMX MOAENSAX WMCMONb3YTCH WaTyHbl U3 allOMWUHWEBbLIX CMJaBOB
M NPOBOASATCH 3KCNEPUMEHTbI MO MPUMEHEHMUIO LWATYHOB M3 KOMMNO3UTHbLIX MaTepuanos,
Korga astoMUHUM YNPOYHAETCS KepaMUYECKUMN BOTIOKHaMU. B BbICOKODOPCHUPOBAHHbIX
ABuraTensix CnopTUBHbIX aBTOMOGUIEN, KaK NpaBmnio, UCNOMb3YIOTCH WaTyHbl U3 cniaBa
TUTaHa.

BepxHAA ronoBKa wWwaTyHa npeactaBnsgeT co60M BTYNKY C UMAMHAPUYECKUM OTBEP-
cTMeM AOns coeAuMHEeHMUs C MOPLIHEM C MOMOLLbIO MopwHeBOro nanbua. lMNopwHeBOM
naney npeacrtaBnser co60n CTalbHOMW MOMbIM LUAWNHAP, MOBEPXHOCTb KOTOPOIro ynpou-
HAeTCs B npouecce NPpoM3BOACTBA U UMEET BbICOKMM KNAacC YNCTOTbl MEXaHNYECKOM 00-
pPaGoTKM AN YMEHbLUEHUS KOHLEHTPATOPOB HanpsixeHui. MNMoplwHeBOn naneu, MOXeT
MMeTb BO3MOXHOCTb MPOBOPaAYMBaThbCs KaK B rOJIOBKE WaTyHa, Tak M B 606blWKax
nopwHs. B aTom cnyyae oH GUKcHpyeTcsa OT NPOAOJbLHOIO NepeMeleHms cneumanbHbl-
MU CTOMOPHbLIMUK KOMbLaMMU, a MeXAy NajblLeM U BHYTPEHHEN MOBEPXHOCTbIO FOIOBKMU
lwaTyHa ycTaHaBAMBaeTCs BTYy/Ka M3 aHTUPPUKLMOHHOINO MaTepuana. TaKkon nopliHe-
BOW NaneL Ha3blBaeTcs «nnaBatoWwmnm». NpenmyLLecTBo «nnasalmLwero» naabla — 370 €ro
pPaBHOMEPHbLIN U3HOC MO OKPYXKHOCTHU, a TaKKe 60oMblias HageXHOCTb paboTbl (Ha cny-
Yyal 3aKNMHUBAHUA B WaATyHe uan B 606biwKax). [MopwHeBOW naney «HenaaBatoLWero»
TWNa 3anpeccoBaH B BEPXHIOK FONOBKY WAaTyHa U NpoBopayMBaeTcs TONbKO B 600bIL-
Kax nopuwHsa. B 3aTom cny4yae CTONOpPHbIe
KONbUa W BTY/IKA HE HYMHbl M KOHCTPYK-
uua nony4aeTcs npouwe n nervye. HUxHAA
rofoBKa LWaTyHa [o/IXKHa 6biTb pa36op-
HOWM, YTOOBbI MMETb BO3MOXHOCTb coeau-
HEHUSA C LLEMKOW KoneH4yaToro Bana, a ABe
4yacTn waTyHa coefuHsaTca 6onTamMu.
Cenyac MHorme o¢oupMbl He paspesatoT
HWXHIOIO TOJIOBKY WaTyHa, a noaBepratoT
3aKalleHHble WaTyHbl KOHTPOJIMpYyEMOMY
pacKanbiBaHUIO HWXHeW ronoBku. Koraa
HUXXHAA rofoBKa cobupaeTtcsd, obe ee 4a-
CTU CTbIKYIOTCA MPaKTUYECKU uaeasnbHo,
obecneynBas MNosHoe coBNageHWe paas-
JloMa BO BCex HanpaB/iEHUSX.

B HacTosiliee Bpems Takow e cnocob

NMPUMEHSIOT U NMPU U3FOTOBNEHNM KPbILWEK KO-
PEHHbIX MOALWMMNHUKOB KONEeH4YaToro Bana
(puc. 2.24).

Puc. 2.24. KpbIWKKA KOPEHHbIX MOJLIUMHU-
KOB KoJieH4yaToro Bana asurarens V8 BMW,
W3roTOBJIEHHbIE METOAO0M OT/IaMblBaHUSA
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KOJIEHYATbIN BAN

KoneHuyatbin Ban (puc. 2.25) BOCNpUHUMAET yCuus, nepegaBaemMble OT NOPLIHEN WATYHOM,
M npeobpasyeT Ux B KPYTAWMA MOMEHT. M03TOMy KofieH4YaTbli Ban JOMXKEH OblTb MPOYHbLIM
N KECTKUM.

B KavecTBe maTepuana 41a KONEHYATOro Bana UCNOAb3YIOT BbICOKOMPOYHbIA YYryH U CTasb.
YyryHHble Banbl U3roTaBAMBaAlOT METOAOM NUTbS, a CTallbHble — METOAOM KOBKW. Paboune no-
BEPXHOCTU KOPEHHbBIX W WATYHHbIX WEEK KOJIeHYaToro Bana nojsepraioT yNpoYHEHMIO C MOMOLLbIO
TepmMuyeckonm o6paboTKK U nocneayoLlen WindoBKe.

KoneHyaTbl Ban COCTOUT M3 HECKONIbKNX KOPEHHbIX LWEEK, COEAMHEHHDbIX LWEeKaMu C WaTyH-
HbIMW LWerKamu. LLleKn KoneH4yaToro Bana npoaoKatoTcs B NPOTUBOMONOKHOM OT LUEWKHM
HanpaBfieHMn, o6padysi NPOTMBOBECHI. B HEKOTOpbIX ABUratesnsix rpy30Bbix aBTOMOOGUNEN
MCMNOMb3YOT CbEMHbIE MPOTUBOBECHI, KOTOPbIE KPENATCS K KojieH4yaTomy Bany 6ontamu. Ko-
pEeHHble WENKK Bcerga 6onblie B AMaMeTpe, YeM LaTyHHble. KoneH4yaTbiM Ban 6yaeT 6onee
KECTKMM, €C/IN KOPEHHbIE U WaTyHHbIE LWWEeNKK NepeKpbiBatoT ApYr Apyra npv B3rnsaae ¢ topua
Bana. O4eBMAHO, YTO HAMHOIO Nerye JO6UTLCA NEPEKPLITUS LIEEK MPU KOPOTKOXOAHOM ABUra-
Tene. Ecan no o6enm cTopoHam OT WaTyHHOW LWEeNKU PacrnonoXKeHbl KOPEHHbIE WENKK, KONeH-
YyaTbl Ban 9BASETCA NOAHOOMNOPHbLIM. B NPOTUBHOM cnyyae OH HEMOSHOOMOPHbIN U MO3TOMY
[ONXKEH ObITb 60/ee eCTKMM, a cefoBaTteNbHO, 601ee MacCUBHbLIM, YTOObI BOCMPUHUMATL
3Ha4ynTeNbHble n3rnbatowme n 3aKkpydymBatolme ycunma. Noatomy B COBPEMEHHbIX ABUraTe-
NIIX B OCHOBHOM MPUMEHSIOTCS MOJIHOOMOPHbIE Basibl. B HacTosuee BpeMsa peaKo NpuMeHSoT
pa36opHble KoNneH4YaTble Basibl, XOTA TaKasd KOHCTPYKLUMSA Bana 4aeT BO3MOXHOCTb MPUMEHSATb
lWaTyHbl C HEPa3bEMHOW HUXKHEN roNoBKOW. [lepexos OT WENKK K LWEeKe SBASETCH ONacHbIM
C TOYKM 3PEHUSA KOHLLEHTPALMK HANPSXKEHUM, U NOITOMY €ro BbIMOJHAOT NO paauycy. Takas
KOHCTPYKLIMS YMEHbLUAEeT BO3MOXHOCTb MOSABAEHUSA TPELWMH U NOCNeayoLero yctaaocTHOro
nsnoma.

B KayecTBe KOPEHHbIX M WaTYHHbIX MOALWMIHUKOB CKONMbXEHWUS B HacToslee Bpems npu-
MEHSIOT pa3beMHble, TOHKOCTEHHbIE BKNaablWKW. BKNaabiWwn M3rotaBanMBatoT U3 CTanbHON NeH-
Tbl C HAHECEHHbIM Ha Hee cnoemM aHTUPPUKLMOHHOIO cnnaBa. s Toro 4To6bl yCTaHOBAEHHbIE
BKNaAbllM HE NPOBOPaYMBaNMnCh B ONOpax KOJeH4YaToro Banaa U ronoBKax LWaTyHOB, OHU nMe-
0T BbICTYM, C MOMOLLbIO KOTOPOro GUKCUPYIOTCH B COOTBETCTBYIOWMX KaHaBKax. [ns npego-
XPaHeHUs KoNeHYaToro Bana oT OCEBbIX MepeMELLEHNN UCMONbIYIOTCH YNOPHbIE NOAWMNMHUKU
CKOJIbXKEHMUS.

Puc. 2.25. KoneHuaTbit Ban gBurartens V6 ¢ 3y64yaTbiM BEHLIOM A faTYMKa NOJIOXKEHURA
KoJieH4yaToro Bana
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BHyTpK KoneH4yaToro Bana, B LWEKax U WenKax KoNeHYaToro Bana npocBepeHbl OTBEPCTUS
ans npoxofa macna. MoAWnnHUKK KOJIeHYaToro Bajsa NoABepratoTcs 3Ha4MTeNbHbIM Harpy3Kkam,
W Jaxe KpaTKoBpeMeHHas paboTa asurartensa 6e3 macna npuBOAUT K ero BbIXo4y U3 CTPOs, MO3TOo-
MY K LerMKaM KoJleH4aToro Bana Macno nogaetcs NoCTOAHHO Moj AaBneHUeM.

K 3agHeMy KOHLYy KoneH4YaToro Bana Kpenutcs MaxoBUK. MaxoBMK ClYXWT AN YMEHbLUEHMS
HepaBHOMEPHOCTK paboTbl ABUraTeNs, 3anacasa 3Hepruo Npu pabovem xoae 1 otgaBas ee npwu
LpYrux TakTax, a Takke BbiBoguT KLLUM 13 MepTBbIX TO4YeK. MaxoBUWK NpeacTaBnseT co6oin MaccuB-
HbIY AMCK, BbINOIHEHHbIN U3 YyryHa. Ha BHELWHIO LUIMHAPUYECKYIO MOBEPXHOCTb MaxOBMUKa Ha-
npeccoBaH 3yb4aTbi BeHel,, o6ecrneynBatolLMii NpoBopavyMBaHne KOleH4aToro Bana npu nycke
ABWUraTens ¢ NoMOLblO 3NEKTPUYECKOro cTapTepa. Y MHOMOUWIMHAPOBLIX ABUraTenen padboyui
X0Z NPOUCXOAUT OAHOBPEMEHHO B HECKOJIbKMUX LMNNHAPAX. Y TaKUX ABUraTeNen KpyTawmnmn MOMEHT
6onee paBHOMEPHbIA 1 Macca MaxOBMKa MOXET OblTb YMEHbLUIEHA.

KaKnM 6bl XECTKUM HUM Bblnl KONeH4YaTblW Bas, OH NoABEPraeTcs KpYTUlbHbIM KonebaHuam. Kpy-
TU/bHble KONebaHWs MOXXHO NPEeACTaBUTb KaK NOCTOSHHOE 3aKpyYnBaHWe C NOocneayloLmMmM packpy-
YynMBaHWEM Bana, 4To MPOMUCXOANT Npu paboTe ABMUraTens ¢ onpeaeneHHon yactoTon. lMpu coBnageHun
4acTOTbl KPYTUIIbHbIX KONeGaHWi C 4aCTOTOM BHELUHMX CUJT MOXET HaCTYNUTb Pe30HaHC, KOTOPbIN
npuBeLeT K PE3KOMY YBEIMYEHUNIO Harpy3oK, AENCTBYIOWNX Ha KONIeHYaTbIv Basl, U, KaK cneacteue,
K ero nosioMKe. M310M KoneH4yaTblx BasoB (0O6bIYHO B MeCTe COeAMHEHUA LLEKU C KOPEHHON LWeN-
KOW) 6bl/1 HacTOM NPUYNHOM BbIXOAA U3 CTPOS ABUraTenen cTapblX KOHCTPYKUMI. COBPEMEHHbIE KO-
fleHYyaTble Basibl UMEIOT BbICOKYIO YXECTKOCTb, M PE30HAHCHbIE YaCTOThbl HAXOAATCS 3a Npeaenamu
BO3MOXHbIX YacTOT BpalleHWs BalOB 3TUX ABUraTenen. Tem He MeHee B KOHCTPYKLMK ABUraTenemn
4acTo NPUMEHSIOT racuTeNn KPYTUbHbIX KONebaHWi, KOTOPbIE CHUMKAIOT 0 HYXHOMo YPOBHS BMUO-
POaKTUBHOCTb KOJIeHYaToro Bana. Hanbonee pacnpocTpaHeHHbIR Croco6: pasfennTb LWKUB UK
[VCK, YCTaHOBJ/IEHHbIN Ha KOJIEHYATOM Basie, Ha BHYTPEHHIOK U HAPYXKHYIO 4YaCTU U COEANHUTD UX yI-
pyrum Matepuanom, KOTOpbIM Nornowaet BUbpaLmm 3a CHeT BHYTPEHHENO TPEHUS.

Cenyac Bce 6o0sbluee pacnpocTpaHeHWe MosydaloT ABYXMacCOBble MaxOBWKM, KOTOpbIE YyC-
NELWHO BbINOMHAT PYHKLMIO racUTeNs KPyTUbHbIX KonebaHun (puc. 2.26).

[Mporpecc B cucteMax yrnpaB/iEHUS MOXET BHECTU AOMONHUTENbHbIE UBMEHEHUA B KOHCTPYK-
unio asuratenen. CerogHa paspaboTaHbl HOBblEe TOPOWAHbIE CTapTep-reHepaTopbl (puc. 2.27),
KOTOPbIE HE TOSIbKO MFTHOBEHHO M 6ECLUYMHO NyCcKatoT ABurartesib, HO 1 AatoT BO3MOXHOCTb 3a CYeT
3IEKTPOHHOrO ynpaB/ieHNs racuTb BCEBO3MOXHbIE KonebaHusa 1 BUOpaLMK, a TakKe obecneyn-
BaloT BO3MOXHOCTb paboTbl ABUIraTens Npu aKcTpemMasnbHblX Harpy3kax. lNogpobHee 0 HOBbIX Ha-
npaBneHnax B CUCTEME INEKTPOOBOPYAOBaHUA OYLET CKa3aHO HUXKE (CM. 1. 8).

Puc. 2.26. iByxmaccoBblii MaxoBUK JBUra- a
Tens astomo6una Ford Mondeo Puc. 2.27. TopouaHbii cTapTep-reHepaTop
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§9

FA3OPACIMPEAENUTENbHbIA MEXAHU3M

[a3opacnpeaenuTenbHblii mexaHn3m (FTPM) ob6ecneynBaeT O4eHb BaxHyl0 QYHKLMIO, @ UMEHHO
CBOEBPEMEHHYI0 Nofayvy B KOHKPETHbIE LUANHAPLI ABUIaTeN roplo4er CMecH UIn YNCTOro BO3y-
Xxa (B 3aBMCMMOCTM OT TUMNa ABWUraTens) v BbiMyCKa M3 3TUX LMAWHAPOB MPOAYKTOB CropaHus
BO BpeMS TaKTa BbiNyCcKa. TN NPOLLECChbl NPOMCXOASAT B COOTBETCTBMU C NPUHATBLIM A5 AAHHOrO
ABuraTens nopsakom paboTbl LMAMHAPOB 1 da3amu rasopacnpeneneHuns. B YeTblpexTakTHbIX 4BK-
raTensix BHyTPEHHEro CropaHusa NPUMEHSIOTCS B OCHOBHOM KnanaHHble MexaHn3Mbl ra3opacnpe-
[eneHus.

KNAMAHbDI

[ns paboTbl YeTbipexTakTHoro [IBC TpebyeTcs Kak MMHUMYM MO ABa KnanaHa Ha LWMAWHAP — BYCK-
HOW M BbINYCKHOW. B HacTosiLee BpeMs NPUMEHSIOTCA KnanaHbl TapeibyaTtoro Tuna co CTEPXHEM
(puc. 2.28). Ans yny4lweHUsa HanoNHEHUS UMAMHAPA rOpoYer CMEChIo AMaMeTp Tapeku BNYyCKHOro
KnanaHa fenaetcs 60/blie, 4eM y BbiNyckHOro. Ceana KnanaHoB M3roTOBMEHHbIE U3 YyryHa Mau
CTanu, 3anpeccoBbIBAOTCA B FOIOBKY 6/10Ka LMINHAPOB.

Mpn paboTe aBuratens KnanaHbl NoABEPrarOTCa 3HAYUTENbHBIM MEXaHUYEeCKUM U Tenso-
BblM Harpy3kam, No3ToMy A1 UX U3rOTOBNEHUS NMPUMEHSIOTCS creLunanbHble cnnasbl. MHoraa
ONS yAYYLWEHUS OXNaXKAEHUS KanaHoOB BbICOKOGOPCUPOBAHHbIX ABUraTenen NpMMEHSIOT Kna-
naHbl C NOMbIM CTEPXKHEM, KOTOPbIM 3anosHAeTca HaTpueM. HaTtpuin npu paboyumx Temnepary-
pax nNnaBMUTCS M B pacrniaB/eHHOM BUAe NepeTeKaeT BHYTPM KnanaHa, nepeHocs Tenso ot 60-
flee HarpeTom Tapenku KnanaHa K CTepxKHto. N nydwen 04UCTKM paboyen packu OT Harapa
W paBHOMEpPHOM Tenaonepeaayn MHoraa NPUMEHSIOTCS pas3nnyHble MeXaHn3Mbl 419 BpaleHus
KnanaHa.

'PM MoryT 6bITb HUXKHEKNANaHHbIMWU U BEPXHEKNANAaHHbLIMK, HO B COBPEMEHHbIX ABUraTensax
MCMNONb3YOTCH TONbKO BepxHEKNanaHHble TPM, Korga KnanaHbl pacnofaratoTcs B rONOBKe Lu-
NnMHApPoB. KnanaH yaep»kMBaeTcs B 3aKPbITOM COCTOAHUMU C MOMOLLbIO NMPYXKKHbI, @ OTKPbIBaeTCA
NpU Ha)XaTuM Ha CTepXeHb KanaHa. KnanaHHble Npy*KWHbl JOMKHbI UMETb ONMpPeAENeHHYI0 XKe-
CTKOCTb A/ rapaHTMPOBAHHOIO 3aKPbITUA
KnanaHa npu pa6oTe, HO }KEeCTKOCTb NMPYKMHbI
He JoMKHa OblTb Ype3MePHOK, YTOObI He yBe-
NMYMBaTb YAapHOM Harpy3Ku Ha ceasio Knana-
Ha. MHorga Ans yMeHbLIEHUS BO3MOMXHOCTH
pPEe30HaHCHbIX KonebaHWn UCMOJb3YHTCH NpY-
MHbl YMEHbLIEHHOM XECTKOCTHU, HO Ha OAMH
KnanaH ycTaHaBAMBaEeTCs MO ABE MPYXWHbI.
MpKn MCnonb30BaHUKU ABYX NPYKUH OHU JOSIK-
Hbl 6bITb HAaBWUTbl B Pa3Hbl€ CTOPOHbI, YTOObI
He NPOMU30LLII0 3aK/IMHUBAHWUS KNanaHa B Ciy-
Yae NoNOMKW OAHOW U3 MPYKWUH U NonagaHus
ee BUTKa Mexay BUTKaMW APYron MPYyKWHbI.
[ns cHUXeHus noTepb Ha TpeHue B PM cen-
Yac LWMPOKO MPUMEHSIOTCS POJIMKKU, pa3me-
LulaemMble Ha pblyarax W TonKatensx npueoga
Puc. 2.28. KnanaHbl KnanaHoB (puc. 2.29a, 6).
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Puc. 2.29. 3ameHa TpeHUsI CKOJIb}KEHUSl TPEHUEM KavyeHUs nyteMm NnpumMeHeHUs B KaanaH-
HOM MeXxaHU3Me POJIMKOB JaeT BO3MOXHOCTb YMEHbLUUTb NOTEPU HA NPUBOJA KNanaHoB

MpK OTKPLITUM (OMYCKaHUK) BMYCKHOMO KnanaHa Yepes KoMbLEeBOoW NPoXoa Mexay TapenKom
KnanaHa v cefsioM MPoXOAUT TOMIMBHO-BO3AYLIHAA CMECh (MM BO3AYX) M 3aMOSHAET LMAUHAD.
Yem 6onblie 6yaeT nioLanb NpoXogHOro CeHeHns, TeM MojHee 3anoNHUTCA LUAUHAP, a CefoBa-
TENbHO, U BbIXOAHbLIE NMOKa3aTenu 3Toro LMAUHAPa Npu padoyeM xoae 6yayT Bbiwe. [na nyyien
OUYUCTKM LIMIMHAPOB OT MPOAYKTOB CrOPaHuUs enaTeNlbHO TaKkKe YBENUYUTb AUaMeTP Tapesku Bbi-
MYCKHOrO KnanaHa. Pa3mepbl TapesioK KnanaHoB orpaHuMyYeHbl pasMepoM KaMepbl CropaHus, Bbi-
MOSIHEHHOM B FONIOBKE LIMMHAPOB. Jlyyllee HanosHeHWe LMAUHAPOB 1 MX O4UCTKa 06EeCcrneYnBaloT-

Puc. 2.31. TpexknanaHHbin FPM. KomnaHusa
Daimler AG yTBepxpaaet, yto 'PM c aBymsa
Puc. 2.30. YeTbipexknanaHHasa Kamepa cro- BMNYCKHbIMU, OAHUM BbINYCKHbIM U ABYMSA
paHua. MpumeHeHue rasopacnpegenuteslb- CBevYaMu 3aXKUraHus o6ecnevynBaeT He3Ha-
HOro MexaHu3Ma C 4eTbipbMf K/llanaHaMu 4YuTes/ibHOE KOJIMYEeCTBO BpeAHbIX BellecTB
Ha LWIMHADP B AU3€e/IbHOM ABUratene B 0TpaGoTaBLUMX ra3ax
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€S MPY UCMONb30BaHUKM 60/bLIErO, YEM [Ba, YMCNa KlanaHoB Ha OAUH LMAUMHAP. BONbLUMHCTBO CO-
BPEMEHHbIX ABUraTeNen MMeET No ABa BNYCKHbIX M MO ABa BbIMYCKHbIX KanaHa Ha umMnuHap (puc. 2.30),
XOTS BCTPeYaloTCs TPpexKIanaHHble (ABa BMYCKHbIX M OAMH BbIMYCKHOW) CUCTEMbI U NATUKNAMNaHHble
(TPW BNYCKHBIX U Ba BbINMYCKHbIX).

BrnepBble YyeTbipe KnanaHa Ha LnnnHap 6biim ucnonb3osatsbl ewe 1912 r. Ha ABuraTene aBTo-
mo6unsa Peugeot Gran Prix. LLUnpoKoe ncnonb3oBaHMe TaKowm CXeMbl Ha CEPUMHBIX IEFKOBbIX aBTO-
MOGUNAX Havanocb Tonbko B 1970-e rr. Cenyac NPM ¢ 4eTbipbM§ KnanaHaMu Ha LWAWHAP CTanu
NPaKTUYECKM CTaHAAPTHbIMK AN ABUraTenein eBponencKUX n SnoOHCKUX IEFKOBbIX aBTOMOOUNEN.
HekoTopble U3 asuratenein Mercedes UMetoT NoO TpU KnanaHa Ha LMAWHAP, ABa BMNYCKHbIX U OAUH
BbIMYCKHOW, C ABYMS CBEeYaMM 3axuraHns (Mo OLHOM C KaXKAow CTOPOHbI OT BbIMYCKHOMO KiianaHa)
(puc. 2.31). iBuratenn HeKoTopbix aBToMobunen rpynnbl Volksvagen-Audi 1 psig SNOHCKUX ABUra-
Tenew UCnonb3ytoT NATb KNanaHoB Ha LUWAMHAP (TPU BMYCKHbIX U ABa BbIMYCKHbIX), HO NPW TaKOM
yucne KnanaHoB 3HaAYUTENIbHO YCIOXKHAETCA UX MPUBOL.

NPUBOA K/TIAMNAHOB

BnycKHble W BbINYCKHbIE KNanaHbl OTKPbIBAIOTCS M 3aKPbIBAOTCSA B HYXKHble MOMEHTbI 3@ CHET Ky-
JTA4YKOB, PacnONOXEHHbIX Ha pacnpeaenuTenbHOM Bafie MKW Ha ABYX Banax: ANs BMYCKHbIX Knana-
HOB ¥ A/19 BbINYCKHbIX. PacnpeaenuTenbHbld Ban NPUBOANUTCA B AENCTBME OT KOJSIEHYaToro Bana.
[Onsa npuBoda pacnpeaennTenbHOro Bana MOryT MCNob30BaThCA LWECTEPHMU, Lernb Uan 3ybya-
TblM peMeHb. [TOCKOMbKY B YETbIPEXTAKTHOM ABUraTefie KakAbli KnanaH OTKPbIBAeTCs TONbKO
OJMH pa3 Kaable Ba 060poTa ABUraTens, pacnpenenuTenbHblii Ban JO/MKEH BpallaTthes B ABa
pa3a Mea/ieHHee KoneH4yaToro Bana. Kynayku MorytT Bo34encTBOBaTb HEMOCPEACTBEHHO Ha TOI-
KaTenn KanaHoB WK Yepe3 KOpoMbICna MUK pbldari. Hanpasnsiowne BTYIKM KnanaHoBs,
WM3roToBNEHblI U3 YyryHa, naTyHU, GPOH3bl MW CMEYEHHON MOPOLIKOBON KOMMNO3ULMKU U 3a-
NnpeccoBaHbl B rofIoBKY 6/10Ka LMANHAPOB. ToNKaTenum MMeT LUINHAPUYECKYIO GOPMY M BbIMNOJI-
HEeHbl U3 CTanu.

Yem MeHblle JeTanen B npuBoAe KianaHoB, TeM MeHblue Macca PM, a cnegoBaTtenbHo,
MEHbLLE U CUNbl UHEPLMU, MeLLatolne BbiCTPpOMY yBenMyeHnto 060poToB aABuratens. Hanbonee
3bdEKTUBHbIMU B 3TOM ciydae 6yayT (PM ¢ pa3melleHHbIM B FOIOBKE LIMIMHAPOB pacnpenenu-
TeNbHbIM Banom. Takue ABuratenu nosaBuMINCbL B MacCOBOM Npon3BoAcTBe B 1960-e IT. U nony4u-
v HasBaHne OHC (Overhead Camshaft), 4yto 03Ha4aeT BepxHee pacnofoKeHue pacnpenenmntesnb-
Horo Bana. Kak anstepHaTMBa MOryT MCMONb30BaTbCA ABa pacnpeaennTe/bHbiX Bana, No ogHOMY
151 KaXJ0ro psfa KnanaHoB. Takue ABWUraTenun HasblBatoTCs «[1ByXBaslbHble BEPXHEKIAMNaHHbIe»
DOHC (Double Overhead Camshaft) (puc. 2.32).

Ywnv B Npolunoe HUxHeKnanaHHble N'PM, B KOTOPbIX KNanaHbl pacrnonaraancb He B rofloBKe
LMANHAPOB, a B 6/10Ke, PS0OM C KaMepor CropaHus, 1 OTKPbIBanMCb CHU3Y BBEPX C MOMOLLbIO MPO-
CTOro TOMKaTens OT pacnpeaenuTenbHOro Basna, PacrnosioXeHHOro B 6/I0Ke LUWAWHAPOB PAAOM
C KoneH4aTbiM Banom. B TakoM aBuraTtene ronoBKa LMAMHAPOB Moslydanacb NPOCTON U MNIOCKOMN,
HO KaMepa cropaHus 6blna o4eHb HeyaavyHon dopMbl. TakMe ABUraTeNnu Bbinyckanucb Ao 50-x rr.,
a 3aTem ux 3aMeHunnn 6onee abPeKTUBHbIE BEPXHEKIAMNAHHbIE.

[o HacTosiWero BpeMEHMW BbIMyCKalOTCA ABUraTeNn, Y KOTOPbIX KanaHbl PacnofioxeHbl B ro-
JIOBKE LMANHAPOB, @ pacnpeenutenbHbii Ban pasmelleH B 6noKe. [py Takon cxeme Ans npuBo-
[a KOpoMbICeN KnanaHoB TPebyloTcs AOMNONHUTENbHbIE TONKATENU U WTaHTM TonKaTtenen. Takue
aBuratenun npuHaTo o6o3Hadvate OHV (Overhead Valve) — BepxHeKnanaHHbIn. s npMBoaa pac-
NpeaenuTenbHOro Basna, PacrnofioEeHHOro B 6/10Ke LMIMHAPOB 6/IM3KO K KOJIEHYaTOMY Basy, MOXHO
MCMNonb30BaTb NPOCTyLO 3y6yaTyto nepeaady. Koraa Hy»KHO BbiGpaTb NpUBOA 415 pacnpeaenuTens-
HblX Ba/IOB, HAXOAALMXCS B FOOBKE, MPUXOAMTCS BblIGUPaTh MEXAY LENbio U 3y64aTbiM PEMHEM.
LlenHon np1BOa HagexHee U 6onee 4ONrOBEYEH, YEM PEMEHHbIN, HO TPeBYET CMa3KK U, Kak cnea-
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OHV/0HC OHV/0HC OHV/DOHC

Puc. 2.32 a. KOHCTPYKTUBHbIE BapuaHTbl NPMBOAA K/anaHoB: a — NPUBOJA KlanaHoB C Nno-
MOLLbIO LUTAHI NMPU HUXKHEM PachoJiIoKEeHUU pacnpepenutesibHoro Bana; 6 — npusBoj
KJlanaHoB pbl4a)XHbIM TOJIKaTeNeM; B — NPUBOJ, K/lanaHoB ABYMSA KOPOMbIC/IaMU OT OHO-
ro KyJlauKa BepxHero pacnpeaenuTte/ibHoro Bajaa; r — HernocpeacTBeHHbIA NPUBOJA OT pac-
npeaenuTeNIbHOro BaJla Yyepes3 ToJiIKaTeNlb NMPU BEepXHEeM PacnoJioXKEeHUU KianaHoB;
OHV — BepxHeKnanaHHas cxemMa C HUXHWUM pacnpeaenutenbHbiM BanoMm; OHC — BepxHee
pacnonoxeHue pacnpegenutensHoro sana; DOHC — cxema ¢ AByms pacnpefenvresibHbiMu Banamum
BEPXHEro pacnosioKeHms

B—

Puc. 2.32 6. TPM gBurarensa 3M3-4063: 1 — noplueHb; 2 — NpoKnaaKka ronoBku 6/10Ka LUIMHAPOB;
3 — BMYCKHOM KnanaH; 4 — BNyCcKHOM Tpy6onpoBof; 5 — ronoska 6/710Ka UMAWHAPOB; 6 — pac-
npeaenuTeNnbHbl Ban BMYCKHbIX KNanaHoB; 7 — rMAPOTONKaTenu; 8 — pacnpeaenurefbHbln
Ba/l BbIMYCKHbIX KNanaHoB; 9 — KpbIlWKa rofoBKu 6110Ka uunmHapos; 10 — MacnomepHbIv Wwyn;
11 — BbINYCKHOWM KONNEKTOP; 12 — BbIMNYCKHOW KlanaH
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CTBWE, FepMETU3aLMMN KPbILWLKK, 3aKpbiBatoLLeN NPMBOA. Lienb CyLleCTBEHHO TaXenee peMHS v no-
3TOMY A5 Hee TpebyeTcs 60nee Ka4eCTBEHHOE HaTsXeHWe 1 YCTPOMCTBO A1 ralleHus Bubpaumu.
3yb6yaTble peMHU AelleBsie, HO TPebyloT 60/1ee 4YacToro KOHTPOJIS M 3aMeHbl Moc/e onpeaesieHHo-
ro npo6era. Jlydwne o6pasLibl COBPEMEHHbIX peMHen TPM MoryT npocnyxuTb 6€3 3ameHbl 6osiee
150 000 Km npobera aBTOMOGUNS.

TENJIOBbIE 3A30PbIl B MPUBOJE

Mpn n3meHeHnn TemnepaTypbl ABUraTeNa U3MEHSI0TCH pa3Mepbl BCEX ero agetanen. 310 MOXeT npuse-
CTV K HEMOMHOMY 3aKPbITUIO KNTanaHoB, B Pe3y/bTaTe Yero ABMratesb TEPSIET MOLLHOCTb, @ KanaHbl Co
BPEMEHEM MOTYT BbIMTU U3 CTPOS 3a cHET 06ropaHus x paboyen KpoMKU. g KoMneHcaumm BIUSHUSA
MEHSIIOLLErocs TeMNepaTypHOro pexrmMa ABuraTtens B NpuBo/e KNanaHoB BCeraa npeaycMaTpuBaeTcs
TaK Ha3blBaeMbli TeMnepaTypHbIr 3a30p. M3Hoc agetanen N'PM npuBoAMT K HEOBXOAMMOCTU NEPUOAN-
YECKOW perynMpoBKHM TEMNIOBbIX 3a30P0B. [1s perynMpoBKK 3a30poB B 'PM ycTaHaBMBatoT perympoBoYy-
Hble BUHTbI B KOPOMbICaX Wiv pbl4arax. ECnn KnanaHbl ynpaBasioTcs HENOCPEACTBEHHO OT pacnpese-
NUTENBbHOMO Basa, YCTaHOB/IEHHOMO B FOMIOBKE, 3a30p 06bIYHO PEryIMPYETCS C MOMOLLLIO YCTAHOBKM
crneuunanbHblX MPOKNaLOK ONpeAeneHHON TOLWMHbI NOoL UWIMHAPUYECKMI TonKaTenb. Perynu-
pOBKa 3a30poB TPebYET CHATUA MO KpavHen Mepe KPbILWKKM rofoBKK 6noka. CeroaHs 60/bLIMHCTBO
[BuUratenen o60pyaoBaHO aBTOMaTMYECKMMU TMAPABANYECKUMM KOMMNEHCATOPaMK, B KOTOPbIE NOf AaB-
NleHneM nogaeTcs MOTOPHOE Mac/o TaK, YToObl rapaHTMPOBaTb HYJ1EBOW 3a30p, — TaKMM 06pa3oM
obecneynBaeTcs NoHOE 3aKPbITUE KNTanaHoB M CHUKAETCS WyM Mpu paboTe aBuratens. [Nonb3a ot rma-
POKOMMEHCATOPOB 0COGEHHO 3aMETHa B IBUraTENSX C YETbIPbMS KnanaHamu Ha LIMIMHAP, MOTOMY YTO
perynuMpoBKa npueoa 16-1 KnanaHoB B YETbIPEXLMINMHAPOBOM ABUraTene, He roBops yxe 0 32-x
B ABuratensx V8, cTaHOBMTCA cepbe3HOM paboTon. [MapaBanyeckne TonKaTenu BeCsT CyLEeCTBEHHO
60nblUe MEXaHWYECKMX, CTOSIT HAMHOTO [JOPOXKeE, a TaKKe TpeboBaTe/bHbI K Ka4eCTBY U NOHOTE O4UCT-
Ku Macna. Hanpumep, Ha gsuratene AJ-V8 aBTromobuns Jaguar 6bi10 pelleHo 0TKa3aTbCs OT UCMOSb-
30BaHus ruapoTonKaTenem, Ho BbIGOP TOYHOM KOHCTPYKLIMK U MaTepnanos No3BOAUIN YCTAHOBUTb 3a-
30pbl B TPUBOZE KNanaHoB Ha BECb CPOK CNyXObl, 6€3 HE0OXOANMOCTH UX PETYIUPOBKMU.

®A3bl TA3SOPACMNPEAEJIEHUA

[optoyass cmecb M oTpaboTaBlIME ra3bl MMEIT OnpefeNeHHYl0 Maccy M 061ajatoT MHEPLUUEN.
BcneactBue MHEPLIMOHHOMO Hamopa CTpyu roptodasl cMecb 6yaeT NpojosiKaTb NocTynaTb B LM-
JIMHAP Yepe3 BNYCKHOW KanaH B npoLecce BNyCcKa Jae Korga noplueHb, 4oCTUrHyB HMT, HavyHeT
NBUraTbCca BBEPX, B Ha4YaNe TakTa caTtus. 3To obecnevymBaeT flydllee HanoaHeHne UunmHapa ro-
ptoyen cMecbto. TakuM e 06pa3oM MOXKHO 3apaHee, B KOHLEe paboyero xoaa, OTKPbITb BbIMyCK-
HOW KnanaH, NMOCKOJSIbKY MOPLIEHb YXXe MOJy4Ms OCHOBHYIO 3HEPruio OT CropeBLIero Tonavea.
A TaKkXe Heob6X0AMMO YCMNEeTb OYUCTUTb LMAWHAP OT OTpabGoTaBLIMX ra30B. 3aKPbiTb BbIMYCKHOM
KnanaH nydlle nocse Toro, Kak nopuweHb nponaet BMT B KOHLIE TaKTa BbliMyCcKa, NOTOMY YTO Mpo-
[NYKTbl CrOpaHu1s No MHepLun 6yayT elle HEKOTOPOE BPEMS BbIXOAUTb U3 LIMMHAPA.

[Opyrumun cnoBamu, KnanaHbl He AO/IXKHbI OTKPbIBATbLCHA U 3aKPbIBaTbCA B MOMEHTbI HaxoXae-
HWS NMOPLUHEN B COOTBETCTBYIOLLMX MEPTBbIX TOYKaX. B 4aCcTHOCTH, B peanbHbIX ABUraTensx cylle-
CTBYET MOMEHT BPEMEHMU, KOraa OAHOBPEMEHHO OTKPbITbl BMYCKHOM M BbIMYCKHOM KaanaHbl
(npnéamnautenbHo 50° No yrny NnoBopoTa KosieH4yaToro Bana). MoMeHTbl OTKPbITUS U 3aKpbITUS Kna-
NaHOB BblpayKeHHbIE B rpafycax NoBOPOTa KOJIEHYaToro Basna Ha3biBaloT dasamMu rasopacnpeaene-
HUS, a UX rpadmyeckoe M3ob6paKeHMe HOCUT Hal3BaHWe AuarpamMmbl da3 rasopacnpeneneHus
(puc. 2.33). Yron Ha guarpamme, COOTBETCTBYIOWMI Nepmuoay OAHOBPEMEHHOIO YaCTUYHOIO OT-
KPbITUS BNYCKHbIX M BbIMYCKHbIX KNanaHoB, Ha3blBaloT YINOM NePEKPbITUA KnanaHoB. Tak Kak Bpe-
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MS MePEKPbITUS KnanaHoB He6GO/bLLOE, TO 3TO
He MPMBOAWT K MPOHUKHOBEHWUIO OTpaboTaBs-
LWMX ra30oB BO BMYyCKHOM Tpy6onpoBod, a Ha-
060pOoT, 3a CYET MHEPLIMM yXOAAWEro NoToKa
3TUX ra30B NPOUCXOANT AOMNONHUTENBHBIN NOA-
COC ropto4en cMecu B LMIMHAP U TEM caMbiM
ynyyllaeTcs ero HanonHeHue.

Mpn aTOM BaXKHO A06GUTbCA, YTOObLI LM- —
JIMHAP OYMLWANCsa C MaKCMMalibHO BO3MOXHOM
CTENeHbto, HO CBEXMUI 3apsj roptoyen cMmecu
He yxoaun B BbIMYCKHYIO TPy6y. Y HEKOTOpbIX
apuratenen (0Co6eHHO BbICOKOOBGOPOTHBIX
ABWUraTenen CrnopTMBHLIX aBTOMOGWIEN) yron
NepeKkpbITUS KianaHOB MOXET [ocTuratb
60NbLWOW BE/IMYNUHDI, @ €CNU KlanaHbl OCTaloT-
CSl OTKPbITbIMW Ha GONbLUYID BEANYUHY, KOraa
nopweHb gocturaet BMT, MOXeT Npousontu
yAap KnanaHoB B MOpPLWEHb, 4TO npuBegeT
K aBapuu asuratens. Hannuune nepekpbitns knanaHos B HMT (BbINYCKHOM OTKPbIBAETCS paHblue,
yeM rnoplueHb gocturHeTr HMT, a BNyCKHOW MO3)Ke) He NpefcTaBseT Takon onacHOCTH, cymmap-
HbIX Yron nepeKpbITUs Becerga 6onblie, 4em B BMT, 1 yacto 6biBaeT 3Ha4yuUTeNbHbIM, OCOGEHHO
B BbICOKODOPCHMPOBAHHbIX ABUrATENSX.

BMT

24°  22°

BbinyckHOM
KnanaH

BnyckHom
KnanaH

HMT

Puc. 2.33. Anarpamma ¢da3 rasopacnpege-
NieHusn

W3MEHEHUE ®A3 FTA30PACMNPEAENEHUA
WU CTENEHU OTKPbITUA KJTAMAHOB

Bbi6op da3 razopacnpeneneHns — oauH M3 UHKEHEPHbIX KOMMPOMMUCCOB. [1151 TOro 4To6b! Nosy-
YWUTb MaKCMMasbHYIO MOLLHOCTb MPWU BbICOKOW YacToTe BpalleHUs KoNeH4yaToro Bana, Heo6Xoau-
MO 06ecneynTb CyLeCTBEHHOE MEPEKpbITUE KianaHoB B paioHe BMT, noTomMy 4TO MOLLHOCTb
B HaWGO/bllEN CTENEHN 3aBUCUT OT MaKCHMaslbHO BO3MOXHOMO KOJIMYeCTBa roptodei cMecu, no-
najalollen B LMIUHAP 3@ KOPOTKOE BpeMs, HO YeM Bblllie YacToTa BpallleHUst KoNeHYaToro Bana,
TEM MeHblUe OTBOAUMOE Ha 3TO BpeMs. C Apyron CTOPOHbI, NpK Masbix 060poTax, Korga He Tpeby-
eTCcsl MaKcumasibHas MOLLHOCTb, 1ydlle, KOraa yron nepeKkpbiTus 6In30K K Hynto. HeGonblioe unu
HyNeBOE MNEepPEKPbITUE KnanaHoB 3acTaBfseT

[aBuratesnb 6osiee HYyTKO pearmpoBaTtb Ha U3Me- Brynka
HEeHWEe MONOMKEHUS nejanu «rasa», 4TO0 O4eHb CO CnupabHbIMK a°
3y6bAMuU ,

BaXXHO MPU ABUXKEHWUU aBTOMOOGUNS B TpaHC-
NMOPTHOM MOTOKE.

B Hayane 1990-x rr. noaBUAKCbL ABUraTenun
C aBTOMaTU4ECKMMU YCTPOMCTBaMM AN U3MEHe-
HMs da3 rasopacnpeneneruns. O6bI4HO B MPUBOA-
HOM LWKMBE (MM 3BE3A04KE) pacnpeaenuTenb-
HOro Bana BMYCKHbIX KNanaHoB pa3mellaeTtcs
crneunanbHOe YCTPOMCTBO, KOTOPOE UMeET rma-
PaBIMYECKMIA MPUBOJ OT CMA304YHON CUCTEMBI
nBUraTens 1 MOXXeT NnoBopavymMBaTh pacnpene-

MpoaonbHoe
ycunue

Mpy*knHa

NUTENbHbIN Ban OTHOCUTENbHO MPUBOAHOM
3BE3/04KM (LUKUBA) W, cneaoBaTenbHO, OTHO-
CUTENIbHO KosleH4aToro Bana (puc. 2.34).

Puc. 2.34. Cxema pa6oTbl MEXaHU3Ma U3Me-
HeHua ¢pas rasopacnpejgesieHusa: x° — aua-
na3oH U3meHeHusa Gas rasopacnpegeneHuns
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Wi D udV V4

Puc. 2.35. MexaHusm uameHeHua ¢a3 rasopacnpegeneHus nNnposopaYyMBaeT pacnpejenu-
TeJIbHbIA Basl OTHOCUTE/IbHO 3BE304KHN NpUuBoja

[MpKn 3TOM BNYCKHbIE KNanaHbl MOMM OTKPbIBATbCSA M 3aKPblBaTbCS PaHblle Un noaxe. Mame-
HeHWe $as OTKPbITUS Y 3aKPbITUSA BNYCKHbIX KNanaHoB OKa3blBaeT 60/1blWni 3QdEKT, YHeM USMEHEHUE
aHanornyHblx Gas BbINYCKHbIX KNanaHoB. NepBble yCcTponcTBa obecneynBann NpocToe nepeKnio-
YyeHue B ABa MNoSOXKeHUs, obecneymBas oOaunH yrof NepPeKkpbITUS AN Manbix 060pOTOB ABUraTens,
a Apyron — Ans BbICOKMX 060POTOB M HArpy3Kku. 3Toro 6b110 OCTAaTOYHO AS15 TOro, 4Tobbl obecne-
YUTb XOPOLLUMI MYCK, AOCTATOUYHbIA KPYTSALIMA MOMEHT NPU CPaBHUTENbHO Masibix 060pOTax U Ha-
rpy3kax ABuratenisi 1 BO3MOMXHOCTb AOCTUXEHUSA 6OMbLION MOLLHOCTU MPU BbICOKMX 060pOTaXx.
[MocTeneHHo 6blM pa3paboTaHbl YCTPOWCTBa (pUc. 2.35), KOTopble MO U3MeHATb dadbl ra3o-
pacnpeaeneHns Bo BCEM Mana3oHe 060pOTOB ABUraTeNs, a HEKOTOPble NPON3BOAUTENN, TaKue
Kak BMW, Havanu nameHsaTb dasdbl OTKPbITUA-3aKPbITUS BbIMYCKHbIX KanaHoB, B OCHOBHOM AN
TOro, 4To6bl CHU3UTb BbIBPOCHI BpeaHbIX BellecTB. CeroaHsa MaMmeHsemble Gaslbl rasopacnpenene-
HuaA VIVT (Variable Inlet Valve Timing) ctanu o6WwenpuHATLIMU U NOABUIICS LeNbIV P ABUraTeNewn,
060pyaoBaHHbIX CUCTEMOW M3MeHeEHUS a3 razopacnpeaeneHns Bo BCEM AnanasoHe.

B HeKoTopbix TPM nMmeeTcs BO3MOXHOCTb OTKO4aTh OAMH M3 BMYCKHbIX KNanaHoB B KaXKaoMm
umMnmMHape. Takoe yCTpOMCTBO UCMONb3yeTcs KomnaHnen Honda B BbicOKodopcMpoBaHHOM ABUra-
Tene CVT. 3gecb He o6ecneynBaeTcsa NoSHOE OTK/IIOYEHWE KilanaHa, a MPOUCXOAUT ero OTKpbITUe
Ha HeBGO/bLLYIO BETMYUHY B LIENSIX UCKIIOYEHMS BOSMOXHOCTM €ro npuxeaTa K ceany.

AnbTepHaTMBHOM pa3paboTKON, BNepBble UCNoib30BaBLencs pupmon Toyota, a cenyac wnpo-
KO NMPUMEHSEMOW B ABUraTensix ¢ AByMs BMYCKHbIMW KnanaHamu Ha UUMAWHAP, CTano NpocToe 3a-
KPbITUE OJHOTO M3 BMYCKHbIX MaTPyGKOB C MOMOLLbI0 aBTOMaTUYECKMU YNPaBASEMON 3aCNOHKM.
O6bI4HO [Ba BMNYCKHbIX NaTpybKa umeloT pasHyto GOpMy: OAMH, KOTOPbIM BCeraa oCctaeTcs OTKPbI-
TbiM, UMeeT dopMy, KoTopas obecnedynBaeT TypOyIn3aLmio ropoyen CMecu B KaMepe cropaHus,
4TOObI CO31aTb XOPOLLO NePEMELIAHHbIN MOTOK, HEO6XOANMbIM paboTe ABUraTens Ha Masblx 060po-
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Tax, ¥ ApYron, KOPOTKMM NPAMOKN NaTpyoboK, OT-
KpblBaloLWMNCA NPU BbICOKMX 060pPOTax U Ha-
rpy3ke o6ecrneyvMBaeT MakCMManbHO BO3MOX-
HOe HanoNHeHWe LUMIMHAPOB (puc. 2.36). [lBura-
TeNu, UMeloLLmne yCTPOMCTBa TaKoro Tuna, nony-
YUNM Ha3BaHWe ABuratenen ¢ M3MeHsemMon
ONMHOM BMYCKHbIX Tpy6onposofoB. bonee
C/TIOXKHbI€ CUCTEMbI MOTYT NOCTOSIHHO W MJaBHO
M3MEHATb AJIMHY BMYCKHbIX TPy6ONpoBOAOB.
TaKyto cMcTemMy NPUMEHSIOT Ha HEKOTOPbIX ABU-
ratensax BMW (puc. 2.37).

[lepCneKTUBHBIMK KOHCTPYKUMAMK [PM
ABASAIOTCH MEexaHM3Mbl 6e3 pacnpeaenuTenb-
HOro Bana, B KOTOPbIX KlanaHbl ynpasasioTcs
MHAMBUAYANbHBIMW YCTPOMCTBAMM C MOMOLLbIO
3NIeKTPOMarHuMToB. Mcnonb3oBaHne TaKoM
TEXHWKM AaeT BO3MOXHOCTb MHAMBUAYANbHO-
ro KOHTPONs 3a paboToM KaxKjoro Knanada.
[Mpn 3TOM MOXKHO He TONIbKO ONTUMasbHO ynpaBs-
NaTb BPEMEHEM OTKPbLITUSA KaXKAOoro KianaHa
n obecneynBaTb MONy4eHWE MaKCUManbHbiX  Puc. 2.36. Cxema mMexaHM3Ma M3MEHEHUA
MOLLHOCTM UM KPYTSLErO MOMEHTA, HO M OTK/IIO-  AJIMHbI BMYCKHOIo TpyGonpoBoja ABUratensa
YyaTb HEKOTOPbIE LIMAMHAPLI NONHOCTbIO M ne-  Mercedes
PEBOANUTL MX Ha Manylo Harpysky ans 6onee
3 dEKTUBHOM paboThbl OCTaNbHbIX LUMAMHAPOB. MOXHO NepeBOAUTb ABUraTeNb B PEXMM KOMMPEC-
copa, pasrpyas, TakuMm 06pa3om, TOpMO3a, U, BOSMOXKHO, 3anacas 4aCcTb SHEPTMMU MPU CMyCKe
C BO3BbIWEHHOCTHK (peKynepauns). Ho rnaBHOe NpenMyLLECTBO 3TOM CUCTEMbI 3aK/1I04YAETCH B TOM,
YTO BPEMS U CTEMEHb OTKPbLITUS KNanaHoB B 110601 MOMEHT BPEMEHW MOTYT 6bITb ONTUManbHbIMM
ana paboTbl ABMraTens Npu AaHHbIX YCNOBUSX ABMMKEHUS. CerogHs y)ke co3aHbl Takne aKcnepumeH-
TalbHble cUCTEMbI (puc. 2.38) ¢ xopollen 3PpDEKTUBHOCTbIO AENCTBUS (YMEHbLIEHO NoTpebneHne
Tonnunea 4o 20 %). Kpome Toro, KOHCTPYKLMS CaMOro ABuUraTtenst MOXeET 6bITb ynpoLLeHa, MOTOMY HTO
06bIYHbIV MPUBOA — LiEenu, 3ybyaTble PEMHWU, MEXAHU3M HATSXKEHUS, LWECTEPHU U KynayKoBble
BaJlbl — CTAHOBATCH HEHYXHbIMU.
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Puc. 2.37. YcTpocTtBO M3MeHeHUs AnuHbl  Puc. 2.38. MpuBojg KnanaHoB rasopacnpeje-
BNYCKHOro Tpy6onposoaa aBuratenss V8  nuUTenbHOro MexaHu3ma ¢ NoOMOLLbIO 3/1I€KTPO-
BMW marHutoB (Renault)
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MpenaTcTBMEM Ha MYTU K LULMPOKOMY NMPUMEHEHMIO TaKUX «6ECKYNaYyKOBbIX» KNanaHHbIX Mexa-
HM3MOB SABNSETCS 60/bLLOE NOTPEBNEHNE ANEKTPOIHEPTUM U BONbLLME raBapuUTbl MPUBOAHbLIX YCT-
POKMCTB, NoflydaeMble Npu cylecTayowemM 12-BoNbTOBOM 31€KTPO060pya0BaHUN. 3TU Npo6aeMbl
3Ha4YUTENBHO YMEHbLIAKOTCS B cly4ae nepexoja K 36-BoLTOBOMY 3/1EKTPO060OPYA0BAHMIO.

§10

CMA304HAAl CUCTEMA

[na Toro 4to6bl ABUraTENb BHYTPEHHEMO CropaHus paboTan HaeXHOo, ero TpyLWMeECs AeTanu JOMK-
Hbl 6bITb pa3aeneHbl MacnsHom nneHkon. CmasodHas cucTeMa aBuratens NnogBOAMT Macno K Tpy-
LMMCSA MOBEPXHOCTSIM, OXNayKgaeT HarpeTble AeTanu, yaanser Harap v NPOAYyKTbl M3HAWWBaHKUS
1 cnoco6CTBYET 3alunTe Aetanen ot Koppo3uu. Mpu pabote ABC ero getanu noasepraroTcs pas-
JIMYHBIM Harpy3kam v HaxoaaTcs B pasfiMyHbIX TENIOBbIX YCN0BMUAX. HanbonbwmmM Harpy3kam noa-
BepraloTcs NOAWMNHUKM KONEeHYaToro Bana, a Aetanun nopwHeBOW rpynnbl paboTaloT npu Hanbonee
BbICOKOW TemnepaTtype. B coBpemeHHbix IBC npMMeHS10T KOMGUHUPOBaHHbIE CMa304Hble CUCTE-
Mbl, B KOTOPbIX HEKOTOPbIE I€TaNu CMa3blBalOTCA NoA AaB/EHUEM, CO3AaBaEMbIM Mac/sHbIM Ha-
COCOM, a Apyrne pas3épbi3rnBaHUEM MM CAMOTEKOM.

NMPUMEHAEMBIE MACJ/A

Macna, npumeHsieMble B cMa3o4Hon cucteme [UBC, Ha3biBalOTCS MOTOPHbIMU. MOTOPHOMY Machny
NPUXoANTCS paboTaTb B OYEHb CMOXHbLIX YCIOBUSX, U MO3ITOMY K HEMY MPEABABASIOTCS KECTKUE
TpeboBaHus, YacTo NpoTMBOPeEYaLLne Apyr Apyry. Macno He JOMKHO ObiTb OYEHb MYCTbIM, YTOObI HE
co3faBaTtb 60/1bLUIOr0 CONPOTUBNEHNA ABMKYLWMMCS AeTandam. C Apyron CTOPOHbI, OHO HE AOIKHO
CTaHOBUTbCS OYEHb XUOKUM M TEPATb CMa3blBaloLMe CBOMCTBA Npu HarpesaHun. Macno, pabota-
lolee B ABuratene, nogBepraeTcs BO3LENCTBMIO arpeCCUBHbIX BELLECTB, COAEPIKaLLMXCH B MPOAYK-
Tax cropaHusa Tonauea, BCNEeHUBAETCH U T. M.

CoBpeMeHHble MOTOPHbIE Macna M3roTaBaMBalOTCA Ha HEPTAHON UM CUHTETUYECKOW OCHOBE
N copepraT 60nbloe YMUCNO0 A06ABOK: ynydllaloWwmx aHTUGPUKLMOHHbIE CBOWCTBA, CMbIBaOLWMX
Harap, aHTMOKUCIUTENbHbIX, aHTUMEHHbIX, AHTUKOPPO3MOHHBIX U T. . MOTOPHbIE Macna Npu anu-
TenbHOM paboTe B cMa3o4yHon cucteme [BC TepsioT CBOM CBOMCTBA M Moa/iexaT 3aMeHe nocne
onpeaeneHHoro npo6era aBToMo6mas. Tun NPMMEHSEMOro Macia U CPOKM ero 3aMeHbl YKasblBa-
0TCA B MHCTPYKUMKM MO 3KCnayaTalumMm aBToMo6Mna. KayecTBO MOTOPHbLIX Macen U KOHCTPYKLMS
ABUraTenem ynyywaroTcs ¢ KaxablM rogom, No3TOMy B COBPEMEHHbIX ABUraTensax 3aMeHa Macna
NPOM3BOAMTCS, KaK NPaBKO, PEXe, HeM paHblLUe.

YCTPOMCTBO CMA304YHOW CUCTEMBbI

B TMnn4Homn cmaso4yHom cucteme (puc. 2.39) Macno 3annBaeTcs Yepesd Macno3annBHYO ropno-
BMHY B NOAJAOH KapTepa 40 onpeaeneHHoro ypoBHS. YpoBEHb Macna KOHTPOAMpPYyeTcs ¢ NOMO-
LL|btO MACOMEPHOTO Liyna, Ha KOTOPOM HaHECEHbI BE METKM — MaKCHMMasibHOro U MUHUMasb-
Horo ypoBHs. Mpu pa6oTe agBuratens mMacsio 3acacbiBaeTcs M3 NoagoHa ABUratens MaciasHbiM
HacoCoM Yyepes3 Macn03abopHUK € ceT4aTbiM PUALTPOM, MPeaoTBPaLLAOLIMM NoNajaHne B Ha-
COC KpyMHbIX YacTuu. M3 Hacoca macno noj AaBfeHWEM MOAAETCs B MaCNsHbI GUAbLTP, rae
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0YMLLAETCH OT MEXaHUYECKMX MPUMECEN M NMPOXOAWT B MaBHYO MaclsiHylo MarucTpaib — Ka-
Han, NPOCBEP/IEHHbIN B KapTepe 6/10Ka umnnHapoB. OT rnaBHOM MacnsiHoOM mMaructpanu oT-
BETBAAIOTCHA KaHasbl, MO KOTOPbIM Maci0 MOCTyNnaeT K KOPEHHbIM NOAWMWMHUKAM KofleHYaToro
Bana, onopam pacrnpegenurenbHoro Bana v gpyrum getanam. K waTyHHbIM WenKam KoneH4a-

29 28 27 26 25 24 23 22

Puc. 2.39. MpuHuuMnuanbHaa cxema CMa3o4yHOW cuctembl: 1,3 — OunbTpylowmne anemMeHThl;
2,27, 28, 32 — nepenycKHble KnanaHbl; 4 — MaHOMeETP; 5 — pacnpefenutenbHbli Ban; 6 — ToNnKa-
Tenb; 7 — WraHra; 8 — noplueHb; 9 — pacnbinntens; 10, 24 — cBepnexne B 6510kKe; 11, 14 — cBep-
JleHWe B Kopombicne; 12 — MonocTb OCK Kopombicen; 13 — cetyatbih punetp; 15 — cBepneHune
B WaTyHe; 16 — pacnblinTeNb B HUXKHEN FOSIOBKE WaTyHa; 17 — CBep/ieHue B LeNKax KoneH4a-
Toro Bana; 18 — wyn; 19 — tepmomeTp; 20 — KOPEHHOW NOAWMUMHKK; 21 — NOAAOH; 22 — TeMm-
nepaTtypHbIv aTyuK; 23 — mMacno3abopHuK; 25 — rnaBHas MacnsHas marucrpanb; 26 — CauB-
Hasa npobKa; 29, 30 — MacnsHbIKM Hacoc; 31 — KpaH; 33 — MacnsaHbIn paguaTop
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Puc. 2.40. CxeMbl MacisiHbIX HACOCOB: @ — LLIECTEPEHHbIA C HapyXXHbIM 3aLenieHuemM; 6 — we-
CTepeHHbI ¢ BHYTPEHHUM 3aLer/ieHueM; B — POTOPHbIN; 1 — Befyluas WecTepHs; 2 — Kopnyc
Hacoca; 3 — BcacblBalolMIi KaHan; 4 — Begomas WecTepHs; 5 — ocb; 6 — HarHeTaTeNbHbIN Ka-
Han; 7 — pasfenuTeNibHbli CEKTOP; 8 — BeAOMbIN poTop; 9 — BeayLMin poTop

TOro Basa Mac/o NnocTynaeT Yepe3 OTBEPCTUS, MPOCBEP/IEHHbIE B KOJIEHYaTOM Base. B HeKkoTo-
pbIX ABUraTeNsAX B HUXKHEW FONIOBKE WaTyHa MMeeTCs KaHal, Mo KOTOPOMYy Macno nogaetcs ans
CMa3Ku NopLlIHEBOro nanbua. [Ing nogadym macna Ha pabo4yto NOBEPXHOCTb LMAWHAPA MHOTAA
BbIMOJTHAIOT CBEPNEHMNE B HUXKHEN FONI0BKE WaTyHa, 3 KOTOPOro, Npu coBnageHnn oTBepcTmm
B LWATYHHOW LULEWKE U FOSIOBKE LWaTyHa, Macno nonagaeT Ha 3epKasno UuunuHapa, a uHoraa ans
3TOr0 UCMNOJIb3YKTCS cneunanbHble GOPCYHKW.

BbiTeKatolwee Yepes 3a30pbl B NOAWMUMHUKAX Macno pasopbli3rnBaeTcs ABMKYLIMMAUCA AeTans-
vy KLLUM v TPM v B BUAE Kanenb U MacisaHOro TymMaHa nonajaert Ha Apyrue AetanvM MexaHu3MoB
nBuratens. M3 nofiocTy ronoBKky 610Ka LMAMHAPOB NoA AENCTBUEM CUIbl TAXKECTM MAcC/o CTEKaET
o6paTHO B NOAA0H, CMa3blBasi Npu aTom AeTanu npusoga PM.

MacnsHbi Hacoc (pyc. 2.40) MOXKET NPMBOAUTLCS B IENCTBME OT KOJIEHYATOro Basia ABU-
ratens, pacnpeaenuresibHoro Bana Wiu AonoJIHUTENbHOrO NpUBOAHOro Bana. O6bI4HO NpUMe-
HAIOT Mac/isiHble HaCoOChl LWECTEPEHHOrO TUMNa C HaPYXHbIM WKW BHYTPEHHUM 3auenieHnem
lwecTtepeH. Hacocbl ¢ BHYTPEHHUM 3aLllenieHnem 6o5iee KOMMNaKTHbl U NPUBOAATCH Henocpea-
CTBEHHO OT KOJIEHYaToro Basa, No3TOMY OHM LWMPOKO NPUMEHSAIOTCA B ABUraTeNsix N1erkoBbliX
aBTOMOOUIEN.

LLlecTepeHHble MacnsiHble HAcOCbl C yBEIMYEHUEM YaCcTOThbl BPaLLEHWS MOryT cO34aBaTb OYEHb
BbICOKOE AaB/ieHne 1 nogaBatb 60sblle Macna, YemM 3T0 Heo6xoanMo ang paboTel aABurarens. Mo-
3TOMY Ha BbIXO[€e W3 Hacoca ycTaHaBIMBAETCA PEdYKUMOHHbIM KnanaH, KOTOpblM OTKpbiBaeTcs,
Korga AaB/ieHue npeBblllaeT 3ajaHHyl0 BEIMYUHY U NepenycKkaeT Maciio 06paTtHO BO BMYCKHYIO
NonocCTb Hacoca.

MapeHne naBneHns Macna B CMa304HON CUCTEME MOXKET MPUBECTM K BbICTPOMY BbIXOAY ABM-
ratena u3 cTposi, M03TOMY OHO KOHTPONMPYETCS cneLunanbHbiM AaTYNKOM, YCTAHOB/IEHHbLIM B Mac-
NITHOM MarncTpanu. ANeKTPUYECKUIN CUIrHaN OT AaT4yMKa NOCTyNaeT K yka3aTenio AaBneHusa Mmacna,
YCTaHOB/IEHHOMY Ha NPUMOBOPHON NaHENM, MU K KOHTPOJIbHOW Namrne aBapuMHOro gaBneHus. B He-
KOTOPbIX ABUraTenax CUrHan oT AaTynKa AaBfiEHWUsT UCNONb3YETCA 3NEKTPOHHbIM G6/IOKOM ynpaB-
JIEHWSI, KOTOPbIN MOXET OTK/IOYUTL ABUraTeNlb B Cllydae ONacHOro CHWXXEHWs AaBNeHns macna.
B oTaenbHbIX KOHCTPYKLMSAX MPUMEHSAIOT AaTYMKKU U NS KOHTPOS YPOBHS Macna B NoaAoHe Kap-
Tepa (puc. 2.41).
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Puc. 2.41. B noppoHe KapTtepa coBpeMeHHOro aApurartena yctaHoBJIieH AaT4YUK YPOBHSA
Macina

B aBuratensix MHOrunx rpy30BbiXx aBTOMOOWIEN UCMONb3YIOTCS ABYXCEKLIMOHHbIE MacnsiHble
Hacochbl A4n19 pa3gefieHns NoTOKOB Macha. Ana oxnaxaeHusa macna MorytT Mcnofib3oBaTbCcs Mac-
NsiHble paguMaTopbl MAKM BOAOMAcCHsiHble Tenno06MeHHWKN. MacnaHbli paguatop obayBaetcs
BO3yXOM, KOTOPbIM OX/laXkJaeT npoTeKaloliee Yepe3 Hero Macso; Ten1006MeHHUK OTAaeT Ten-
10 OT Mac/sia B OXJ1aXAatoLLyto XUAKOCTb. [1py BKAKOYEHUN MACISHOIO pagMatopa MOXET nNpo-
W30WTU MafeHue AaBfeHWs B OCHOBHbIX MarucTpansax CMal30o4yHoM cucTeMbl. YTobbl 3TOro
He Npoun30oLWJSIo, Nepes BXOAOM B paauMaTop ycTaHaBAUBalOT NpeaoxXpaHUTENIbHbINM KnanaH.

MacnsHbit GunbTp (prc. 2.42) CNyKUT
019 OYUCTKM Macna OT TBepAblX YacTul, npo-
OYKTOB W3HallMBaHWUA [eTanen aBurartens,
Harapa 1 T. nN. 3arps3HeHHOe Mac/o BbI3bl-
BaeT YCKOPEeHHOe W3HallMBaHWe ABUratens
W 3acopsieT KaHalbl CMa304HON CUCTEMDI.

MacnsHble GunbTpbl Ha3biBalOT MOJSHO-
MOTOYHbLIMM, ECNM 4Yepe3d HUX MPOXoAuT Bce
Macno, U HEernoJIHOMOTOYHbIMKU, €Cn 4Yepes
HWUX NPOXOAMT TONIbKO €ro YyacTb. HenonHono-
TOYHbIE GUNBTPbI MPUMEHSIOT KaK AOMOMHU-
TeNbHble K OCHOBHbIM — MOJIHOMNOTOYHbIM
ona 6onee TOHKOWM OYMCTKM macna. Macng-
Hbl GUABLTP MOXET OblTb CMEHHbLIM, U €ro
HY)HO 3aMeHSATb HOBbIM MPKU Kaxkaon 3ame-
He Macna WIU UMEeTb CMEHHbIK TOJIbKO
dunbTpyloWmMn aneMeHT. B GonblunHCTBE
nBuraTenen nerkoBblx aBTomobunen npume-
HAOT MOMHOMOTOYHbIE CMEHHble OUABTPbI
(puc. 2.43), XOTA BCTpEYaOTCA KOHCTPYKLIUK,

B KOTOPbIX 3aMEHAIOT TOJIbKO d)VIJ'IpryIOLLI,VIVI
3/IEMEHT.

Puc. 2.42. MacnsiHbiii GUNBLTP CO CMEHHbIM
GUNBLTPYIOLWUM 3/IEMEHTOM
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Puc. 2.44. KOHCTPYKLUSA LLEHTPOGEXKHOro
MacisHoro dunbTpa (ueHTpudyrum):
1 — Kopnyc; 2 — Konnak poTtopa; 3 — poTop;
4 — Konnak ouneTpa; 5 — ramMka KpenneHus
KOoMnaka poTopa; 6 — YNOPHbIN WapuKonoa-
LWUMMHKUK; 7 — ynopHas Wwarnba; 8 — raika Kpen-
NleHns potopa; 9 — ravka KpenneHus Konnaka
dunbtpa; 10 — BepxHas BTy/IKa poTopa;
11 — ocb poTopa; 12 — 3KpaH; 13 — HUKHAA
BTyNKa poTopa; 14 — naney crTonopa;
15 — nnactuHa ctonopa; 16 — npyuHa cT1o-
nopa; 17 — TpybKa oTBOAA Macna
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B cMa304HbIX cMCTEMaX rpy30BbIX aBTOMO-
6unen 4acto NPUMEHSIIOT Mo ABa GUNLTPA: OANH —
MOSIHOMOTOYHbIM CO CMEHHbIM PUABLTPYIOLWUM
31€MEHTOM, BTOPON — HEMOMHOMOTOYHbIN LieH-
TPOGEXKHBIN (LeHTpudyra) (puc. 2.44).

LleHTpo6eHbIN GUnbTP (LeHTpudyra) npu-
BOAMUTCA B AEMCTBUE 3a CHET PEaKTUBHbIX CUN
Macna, BbiTeKatowero noj AaBjleHUeM U3 cre-
LManbHbIX conen (KMKNepoB), HanpaBiEHHbIX
B pa3Hble CTOPOHbI. Bpaluatowmincs ¢ 605bliom
CKOPOCTbIO BMECTE C COMiaMMn KoJinak, Haxo-
OSLWMIACS BHYTPU Kopnyca dunbTpa, 3anoHeH
Mac/ioM, U3 KOTOPOro 3a CYHET LEHTPOBEKHbIX
CUN ypansaioTcs TBepAble YacTuubl, KOTOopble
ocefaloT Ha BHYTPEHHEN MOBEPXHOCTHU Konna-
Ka. LeHTpo6erHble PUNLTPblI OY4EHb XOPOLLO
OYMLLAOT Macfo, HO TONIbKO MO MacCoBOMY
npu3Haky. Hanpumep, 4acTuubl Caxkv UMK yna-
BIMBAIOTCSA M0OXO, T. K. MaccChbl Caxu U Macna
GNU3KM NO BENNYUHE.

dunbTpytoume aneMeHTbl NOHOMOTOYHbIX
dunbTpoB (puc. 2.45) n3rotaBAMBalOT M3 MO-
puctoro matepuana (bymaru, mopucToro Kap-
TOHa, CUHTETUYECKNX MaTepunanos). B cnyyae
3acopeHnst Nop GUALTPYIOLLEro 31eMEHTa ero
NMPOMNyCKHas CNOCOBHOCTb yxyawaeTtcd. Ang
TOro YTO6bI B rM1aBHOM MacisHOM MarmcTpanum
HEe NpoM30WI0 NajeHus AaBneHua macna,
BHYTPM uAbTpa WMeeTCcs MnepenycKHowm
KnanaH. lNepenycKHOM KnanaH OTKpbIBaeTcs
npuv onpeaeneHHoM 3Ha4YeHWW A[aBAeHUSA
BHYTPU dunbTpa M obecneyMBaeT MNpPoxoj
Macna B ABuratefnb, MUHYsS OUNbTPYIOLWNA
3/IEMEHT.

CnenyetT OTMETWUTb, YTO Nlyylle nopaBaTb
B [IBUraTe/lb HEOYMLLEHHOE Mac/o, YeM AomMycC-
TUTb NajeHWe AaBNEHUS B CUCTEME CMa3KM.
[lepenycKHOM KnanaH MOMeT OTKpbiBaTbCH
TaKKe B C/ly4ae 4Ype3MepHOro 3arycteBaHus
mMacna npu XonogHoMm nycke asuratens. Mmve-
I0TCA KOHCTPYKLMK GUNBTPOB, B KOTOPLIX YCTa-
HOB/MEHbl ABa NepenycKHbIX KnanaHa. MHoraa
MCMoNb3ylTCA cneuunanbHble AaT4MKKU, CUTHa-
NIM3MPYIOLLME O 3aCOPEHMM MACNSHOro GuUnbLTpa.
[peHaxHbl KnanaH, YCTaHOBMIEHHbIN Ha BXO-
ne B GunbTp NpensaTcTBYET BbITEKAHUIO Macna
13 GUIbTPa nocne 0CTaHOBKM ABUraTens, 4yTo-
6bl MPU NOCNEAYIOLEM MYCKE HE TEPSNOCh Bpe-
M$l Ha 3anosiHeHWe Kopnyca GpuibTpa 1 ABura-
Teflb HEe UCMbITbIBaN MaCASHOMO roN0AaHUS.
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Puc. 2.45. YcrponcTtBo Hepa3sGopHoro (a) K
U pa36opHoro (6) NOJIHONOTOYHOr0 0GbLEMHO- y
aacop6upyouwero maciasHoro dunbTpa: 6 L4
1 — Kopnyc; 2 — wropa (GuUnbTPyoLWKA ane- -
MEHT); 3 — nepenycKHom KnanaH; 4 — NpoTu- 3 —
BOJAPEHaXXHbIM KnanaH; 5 — MnpoTUBOC/MBHOM —
KnanaH; 6 — nyTb Macna npu OTKPbITUK nepe- 7
NMYCKHOro KnanaHa; 7 — KaHan cnvMBa macna 7
B KapTep Npu 3aMeHe GUILTPYIOLWEro aNemMeHTa

CUCTEMbI CMA3KH C CYXUM KAPTEPOM

B HEKOTOPbIX BbICOKOPOPCHPOBAHHBIX ABUraTeNsix CNOPTMBHbLIX aBTOMOGUIIEN, @ TaKKe TPaKTOpPoB
1 cneumnanbHbix aBTOMOGWUIEN, MPUMEHSIOTCSH CUCTEMbI CMA3KK C CyXMM KapTepom (puc. 2.46). Uc-
Nonb30BaHWe TaKMX CUCTEM FrapaHTUPYET, 4TO MPU PE3KUX MaHeBpPax Ha 60/bLON CKOPOCTU UK Ha-
K/IOHax TPaHCNOPTHOIO CPEACTBA Mac/io He NEPEMECTUTCS K O4HOM U3 ero CTEHOK M Macno3abopHUK
He OKakeTcs Bblle YpoBHA macna. CTeKatolee B NOAAOH Macno B ABUraTeNiax ¢ CyXMm KapTepom
NMOCTOSIHHO BblKa4yMBaETC AOMOMHUTENIbHBIM MacAsSHbIM HACOCOM B crnieluasibHbI MacisHbIi 6akK.
M3 atoro 6aka macno 3atem nogaeTcs Noj AaBNeHUEM B CUCTEMY CMa3KK ABUraTens.

Puc. 2.46. Cuctembl cMa3KKu o6Gbl4Has (@) U ¢ cyxum Kaptepom (6): 1 — eMKOCTb A4/1a Macna
(MacngHbi 6aK); 2 — MacnsaHbln GUAbTP; 3 — NOAAOH KapTepa; 4 — oTcacbiBatoLMn MaCSHbIN
Hacoc; 5 — mMacnsaHbIv Hacoc; 6 — MacisHbIM paguMaTtop
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BEHTUNALUA KAPTEPA

Mpn pabote aBuratensa yepes MoplHEBbIE
Konblia npopbliBatoTca rasdbl M nonagatoT
B KapTep ABuWrartens, No3Tomy 3TU rasbl Ha-
3blBalOTCd — KapTepHbIMU. OHKU cOCTOAT
M3 NPOAYKTOB CropaHus U YacTuL, HECTOPEB-
wero Tonnma. CoeanHAACh C NnapamMun Boabl,
MMerwmMmmcs B BO3ayxe, KapTepHble rasbl
06paszyloT arpecCcuBHbIE KUCNOTbl, KOTOpPble
BbI3blBAlOT KOPPO3WUIO AeTanen aBuratens,
BCTYNatloT B peaKLMio C MacioM v yxyalatoT
ero ceouncrtBa. Kpome Toro, npopsaBlinecs
rasbl MoOBbIWAKT AaBNieHNe B KapTepe, 4To
MOET NPUBECTM K HapPYLIEHUIO YMIOTHEHWUI
M BblaBAMBaHWIO Macna 13 agsuratens. Ana
yAaneHus 3TUX ra3oB CYKWUT cUCTEMA BEH-
TUNALMK KapTepa.

CamMbIM NPOCTbIM CNOCO60M BEHTUNALNMU
KapTepa ABNseTcs yaalieHMe ra3oB B aTMo-
chepy — TaK Ha3blBaeMasi OTKpbITasd cucTe-
Ma. Ha aBTOMOOGUAAX €€ LWMPOKO NMPUMEHS-
M B MpEXHWe rofibl, HO T. K. KapTepHble
rasbl ABASOTCHA 04EHb TOKCUYHbBIMU, TO B CO-
BPEMEHHbIX ABUraTeNsaX MPUMEHSIOT TOSIbKO

2 3 45 67

Puc. 2.47. Cxema npUHyAUTENIbHOW CUCTEMbI
BEHTUNSALUUM KapTepa: 1, 2, 5 — BbITSKHblE
wnaHru; 3 — Kap6topatop; 4 — BO3AYLWHbIN
dunbTp; 6 — ceTka macnooTaenuTens; 7 — Kop-
nyc MacnooTaenutens

3aKpbITble NMPUHYAUTENbHbIE CUCTEMbI BEH-
TUNauMKM Kaptepa (puc. 2.47). B aTux cuc-
TeMax KapTepHble rasbl HanpaBnafoTcA
B KamMepbl CropaHus, 4epesd BMYCKHOM Tpy-
6onpoBoA.

§11

CUCTEMA OXJTIAXKAEHUA

Bo Bpemsi paboThbl ABUraTessi BHYTPEHHEro CropaHus NMpoucXoanT 60JbLIOe BblaeneHue Tenna
(Temnepatypa ra3oB B KaMepe CropaHus B MOMEHT BOCMIaMeHEHUS CMeCH A0X0AMT 4o 2 500 °C).
B npoLecce cropaHuna NPOUCXOAUT MHTEHCUBHbLIN Harpes LWIMHAPOB, MOPLUHEN, rOfI0BKU 6/10Ka
W OpYyrux agetanen. Ha Harpes getanei asurartens pacxogyercs okono 20—-35 % aHepruu, Bblaens-
loLLeNcs Npu cropaHum Tonauea. Meperpes Bbi3biIBAET CHUKEHUE MOLLHOCTU ABUraTens, 60/blioe
TemnepaTtypHoe pacliMpeHne MeTanMYecKkux AeTanen, Macio Ha MHOMMX ABWXYLMXCS LeTansax
[IBAraTeNs BbIrOPAET, YTO MOXET NPUBECTU K 3aKIMHUBAHMIO NOPLIHENR B LUAUHAPaX, 06ropaHuio
KnanaHoB, BbIMJaBNEHWIO MOAWWUNHUKOB U MOCAEAYIOLLeH aBapun ABUraTens, nosToMy U3NULLIKNA
Tenna HyXKHO NPUHYAWUTENLHO OTBOAWTL OT HArpeThIX AeTanen — APYruMin CoBamMu, iBUraTeNb Hyx-
HO OXxnaaath. Mpu OXNaXaeHWn ABUraTenss Heo6X0ANMO YYUTLIBATb, YTO MPU U3MEHEHUN PEXU-
MOB €ro paboThl, 4aCTOTbl BPaALIEHUA W Harpy3KuW MPOUCXOANT U3MEHEHWE UHTEHCUBHOCTH Harpe-
Ba. UpeamepHoe nepeoxnamieHune ABuUratens Takme HeKenaTte/bHO, MOTOMY YTO 3TO MPUBOAUT
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K yXyALUEHWIO TOMIMBHOM SKOHOMWYHOCTU M NOBbILIEHHOMY M3HOCY ABMXKYLLMXCA AeTanew asurate-
N9 U3-3a TOro, YTO NPUCALKM B Macne «paboTatoT» TOIbKO MPU JOCTUXKEHWUM ONpeaeeHHON Temne-
patypbl. CnlegoBaTtenbHo, ABUraTeNb JO/MKEH UMETb CUCTEMY OXNarKAeHMUS, KoTopas 6bl MOALEPIKM-
Basfla ONTUMasbHbIN TEMIOBON PEKUM.

Tenno oT HarpeTbIx YacTen ABUraTeNs MOXKHO NPUHYAUTENbHO OTBOAWTL NMOTOKOM BO3A4yXa Mu
uaKkocTu. CylwecTBYyIOT ABe cucTeMbl oxnaxaeHusa [BC: Bo3aylwHasa U XuUaKocTHas. BoaaylwHas
cUCcTEMa OXNaXaeHMs yCnelwHo NpMMeHseTcs B ABUraTensix MoneaoB, MOTOLIMKIOB, r@30HOKOCH-
JIOK ¥ CPaBHUTENIbHO MaNIOMOLLHbIX ABUraTeNsIX aBTOMOOUNEN. [lBurateny ¢ BO3ayLHON CUCTEMOW
oXNaXKAeHus nerye, KOMMNaKTHeE 1 Npolle B 06CNYKMBaAHUU.

Ha aBTOMOGMNAX Hanbosbllee pacnpoCcTPaHEHWE NOYYMUIN CUCTEMbI KMAKOCTHOIO OXNaXkae-
HUS (puc. 2.48). Mo cpaBHEHUIO C CUCTEMaMW BO3AYLIHOrO OxnaxAeHusi, oHKM obecneynBatoT
6onee paBHOMeEpHOE U IGPEKTUBHOE OXJTaXKAEHUE U ABMSIOTCA MeHee WyMHbiMU. Kpome Toro,
KMOKOCTHAs cMCTEMa OX1aXKAEHUS AaeT BO3MOXHOCTb CO3A4aTh MPOCTYIO M 3QPEKTUBHYIO CUCTEMY
OTOMJIEHUS cafloHa (KabWuHbl) aBTOMOOWNA. B COBpEMEHHbIX ABUraTeNsX C UOKOCTHON CUCTEMOM
oxnaxKaeHusa NPUMEHSIOTCH aHTUPU3bl — KUAKOCTU C HU3KOM TeMnepaTypon 3amep3aHus. bosb-
LUMHCTBO aHTMPM30B NpeacTaBnseT cobon cMecb BOAbl C 3TUNEHIMKoNeM. Kpome aTux AByX
COCTaBNSIOWMX, B COCTAB aHTUdpPKM3a BXOAAT pasdinyHble NPUCaLKU: aHTUKOPPO3UOHHbLIE, aHTH-
neHHble 1 ap.

BnoK uMnnMHAPOB M rofioBKa 6/10Ka ABUraTens C WAKOCTHOM CUCTEMOW OXNaXKAeHUs nMeloT
KaHanbl AN NpoxoJa oxnaxaatoLllen XnaKocTu. Takon KaHan Ha3blBaeTcs pyballKov oxX1axaeHus.

Py6aluKa oxnarkaeHus coeaunHseTcs 31acTUYHbIMKM NaTpyOKamu ¢ pagnatopoMm, KOTOPbIN Chy-
HUT ANS OXNTaXKAEHWS HAarpeTomn XUAKOCTH U aBAsSeTCs TENI00O6MEeHHUKOM. B HeM Tenno oT XuaKo-
CTW nepefaeTcs BO3AyXy, MPOXOASLIEMY Yepe3 CepALEBMHY paauaTtopa. Pybalika oxnaxaeHus
M pagnaTop 3arnosHAIOTCS OX1aXKAaoLLEN KUAKOCTbIO YePE3 3aMBHYIO FOPIOBMHY, 3aKPbIBaOLLYO-
cs1 Npo6bKoN. B npobKe nmetoTcs crneuunanbHble KnanaHbl, Yepes3 KOTopble CUCTEMa OX1aXKAEHUS CO-
obuwaetcs ¢ atMochepon. Takas cMCTeMa Ha3blBaeTCs 3aKpbITOW. B 3aKpbITOM cucTeMe oxnaxkie-
HUS noaaepXKuBaeTca n3bbitoyHoe gasneHune (4o 100 Kla). OnTMManbHbIM TEMMEPATYPHBIM PEXK-
MOM ABUraTenst aBnseTcs Takow, MPM KOTOPOM TeMnepaTtypa OXNarKaatoLen XnaKoCTU HaxoauTes
B npefenax 80—110 °C. lNoBbIWEHHOE JaBNeHUe B CUCTEME OXNTaXAEeHNS NOAHMMaET TeMnepaTtypy
Kunexnusa go 120 °C, BcneacTBme Yero NPOUCXo4uT MeHbLUEE BbIKMNaHWeE XULKOCTH.

AHTUDPU3bI MEHAOT CBON 06bEM NPU M3MEHEHWUM TEMMNEPATYPLI: NPU HarpeBaHUK 06bLEM yBe-
NIMYMBAETCS, a NPU OXNaxAeHMU yMeHbluaeTcs. 119 KoMneHcaumm TemnepaTtypHoro MU3MeHeHus
o6bema CNyXKUT pacluMpuUTebHbIM 6a40K, NOAKIOYAEMbIN K CUCTEME OXarKAeHUs.

Mpu paboTe ABUraTensa oxnarxaatoLas XUAKOCTb MPUHYAUTENBHO LIUPKYIUPYET B CUCTEME OXNaXK-
[IEHMSI C MOMOLLbIO Hacoca, KOTOPbI NPUBOAMTCS B AENCTBME OT KOJIEHYATOro Bana Mau oT 3/1EKTPO-
aBuratens. OxnaxaatoLas X1AKOCTb CONPHUKACaETCa C HarpeTbiMU CTEHKaMKM LIMAMHAPOB U roNoBKa-
MU 6/10Ka, Noc/e Yero nocTynaeT B paguatop. BuxKeHne Bo3ayxa Yepes pagumatop obecneymBaeTtcs
BCTPEYHbIM HANoOpPoOM MpU ABUKEHMU aBTOMOBUAS U NPUHYAUTENBHO C NMOMOLLLIO BEHTUASTOPA.

[ns Toro 4tobbl CMCTEMA OXNaxKaeHns obecnevynBana onTMManbHbIM TeMnepaTypHbIA PEXUM
M GbICTPbLIN NPOrpPeB ABUraTens nocne nycka, B KOHTYP LIMPKYISLMU KUOKOCTM BKIOYAIOT CheLm-
anbHoOe YCTPOMCTBO — TepmocTaT. B TepMmocTate MmMeeTcs KnanaH, ynpaBaseMblit TENI04HyBCTBU-
Te/lbHbIM 3/1IEMEHTOM.

[loKa *MAKOCTb B CUCTEME OXNIAXKAEHWUS XONOoAHas, KnanaH TepMocTaTa 3aKpbIT U XUOKOCTb
LMPKYIMPYET MO TaK Ha3blBAEMOMY MasioMy Kpyry LMPKYASaLUMM — OT Hacoca No pyballke oxNlaxK-
[EeHWS, MUHYS paamaTop. NOCKONbKY XWAKOCTb HE NoNagaeT B pagnaTtop 1 He OxaXkaaeTcs B HEM,
OHa 6bICTPO HarpeBaeTcs. Koraa TemnepaTypa XUAKOCTU NOAHMMAETCS 40 ONTUMaNbHOW, KnanaH
TepmocTaTa OTKPbIBAETCH U }UAKOCTb HAYMHAET NPOXOAWTb YEPE3 paanaTop M OX1axaaTbCs B HEM
(6onbwown Kpyr UMpKynsaunun). NpoxogHoe ceyeHne TepmocTata M3MEHSAETCH NpPU U3SMEHEHUN TEM-
nepaTypbl, M 3TO AaeT BO3MOXHOCTb B ONpPeAeeHHbIX Npeaenax aBToMaTUYECKU PerynnpoBaTb
TeMNepPaTypHbIA PEXUM ABUraTENS.

75



1312 11 10

==
[1]
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Puc. 2.48. Cxema »UAKOCTHOM CHUC-
TeMbl OXJaXXAEHUA [ABUrartenen
3M3-402 u YM3-4215: | — c oHUM
oTonutenem; Il — ¢ AByms otonuTens-
MW U 3N1eKTpoHacocoM (ana GyproHos
C ABYMS psiiaMun CMaEeHUM U aBTOBYCOB);
1 — pacwmpuTenbHbIi 6a40K; 2 — Tep-
MocTaT; 3 — [AaTy4uK yKasaTens temne-
paTypbl OxnarkhaloWwen KUAKOCTH;
4 — paguatop; 5 — cnmBHaga npobKa
(KpaH) paguatopa; 6 — BEHTUAATOP;
7 — pemMeHb npuBoAa BEHTUNATOPA;
8 — pemeHb NpuBOAa Hacoca oxiax-
JalolWwen X1aKocTh; 9 — Hacoc oxnaxaa-
lowen xuakoctn; 10 — CNMBHOM KpaH
610Ka UMnMHApPoB; 12 — aneKTpoHacoc
cuctembl otonnenms; 11; 13 — KpaH
otonutens; 14 — paguatop AOMNONHM-
TenbHoro otonutens; 15, 16 — paavaTtop
OCHOBHOro otonutens; 17 — OCHOBHOM
KnanaH TepMocTaTa; 18 — 6annacHbIn
KnanaH



YCTPONUCTBO CUCTEMbI OXJIAXKAEHUS

Papuartop cocTouT M3 ABYyX 6a4KOB, MeXAy KOTOPbIMU Haxo4AaTCa COeAMHUTENbHbIE TPYOKN. bau-
KM MOTYT M3roTaBnBaThCs M3 LLBETHOIO CnfaBa WK U3 nanactmacckl. OHM pacnonaraoTcs CBepxy
W CHU3Y paanaTopa unm no ero 6okam (puc. 2.49).

[Ons Toro 4To6bl pagnatop addeKTUBHO oTAaBan TeNNO, HEOO6XOANMMO BbIMNOIHEHWE ABYX
yCNoBUIM: TPYOKKU pagnatopa LOMKHbI 6bITb BbINOMHEHbI U3 MaTepuana, KOTopbIM UMEET XOPOo-
WY TEMNOMPOBOAHOCTb, U pagnaTop LO/MKEH UMETb AOCTATOYHYIO Nolab NOBEPXHOCTY.
PaHble pagnaTopbl U3rotaBaMBaiv U3 Meaum U CNjiaBoB Ha €€ OCHOBE, T. K. Me[lb UMEET Bbl-
COKYIO TEMJIONPOBOAHOCTb U KOPPO3MOHHYIKO CTOMKOCTb. TPYOKU, KOTOPbIE, KaK NpaBuio, ume-
N1 nnockyo Gopmy, npunanBanucb K 6avykam. [Ang yBennvyeHus Tennootgaym (yBennyeHus
njowanM NoBePXHOCTU) Mexay TpyOGKamu ycTaHaBAMBaAMCb roppuMpoBaHHble MeTanauye-
CKWE NIEHTHI.

CoBpeMeHHble paaraTopbl, Kak NpaBuao, M3roTaBAnBatoT U3 aNlOMUHUEBbLIX CMaBOB, C Nna-
CTMaccoBbIMM 6a4KaMu, KOTOPbIE NPUKaTbl K TPyOGKam pagnatopa yepes pe3nHoBble NMPOKIaLKH.
Takune pagvaTopbl Aelesie, nerye, TEXHONOrMYHee B MPOM3BOACTBE, HO NIOXO PEMOHTUPYIOTCS
B Clly4ae NoBpexaeHus.

3anuBHas ropfoBMHa CUCTEMbI OXNTAXAEHUS, KOTOpas MOXeT pacrnonaratbCs Ha paguaTtope
WK paclimMpuTenbHOM 6advKe, 3aKpbiBaeTcs MPOGKON C ABYMS KnanaHaMu: napoBbiM U BO3AyLL-
HbIM (puc. 2.50).

[MapoBor KnanaH, NpuXUMaembI K cey ropfoBUHbI NPYXKUHOW, NPEfOXPaHAET CUCTEMY OT
NOBPEXAEHUSA B CNydae Ype3mMepHOro noBbIWEHUS AaBfieHns. Ecnun oxnaxaatowas XUaKocTb ne-
perpeBaeTcs U 3aKMMaeT, TO 3a CYET U36LITOYHOrO AaBEHUS NPeoaosieBaeTCs COMPOTUBEHUE
MPYXWHbI KNanaHa, KnanaH OTKPbIBAETCS M Nap BbIXOAWUT HapyKy. [pn oxnaxaeHnun agpuratens aa-
BJIEHWE BHYTPU CUCTEMbI MOKET YNacTb HUXKE aTMOCHEPHOro, YTO MOXKET NPUBECTM K NOBPEXKAE-
HUIO TOHKUX TPYOOK paanaTtopa. B aTom criydae oTKpbIBaEeTCS BO3AYLWHbIM KnanaH NPo6KK U B CUC-
Temy nocTynaeT BO34yx U3 aTMocdepbl.
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Puc. 2.49. Pagnatop cucteMbl OXNaXKgeHUs

ABUratens NerKkoBoro aBToMoGusa ¢ aBToMaTu-
YecKoi KopoGKou nepeaay: 1 — 6a4oK pagnato-
pa; 2 — oxaguTeNb XUIKOCTU aBTOMAaTUYECKOM
TpaHcMUcCKK; 3 — NpoKnagKka; 4 — pagnatop cuc-
TeMbl oOxnaxaeHus; 5 — 60KoBas CoeanHUTENb-
Has cKoba; 6 — oCHOBaHMWe Kapkaca; 7 — 6a4oK
MacnsHoOro pagnatopa; 8 — MacnsHbl pagua-
Top; 9 — MydTa VISCO; 10 — BEHTUAATOP

Puc. 2.50. YcTpoicTBO NpoGKK paguartopa
CUCTEeMbl oxJlaXaeHus: 1 — KpbllWKa;
2 — Npy>1Ha BNYCKHOrO KnanaHa; 3 — crep-
EeHb BMYCKHOr0 KNnanaHa; 4 — npy»xuHa Bbl-
NMYCKHOro KnanaHa; 5 — TapenKka MpyXuWHbl
BbIMYCKHOrO KnanaHa; 6 — BbINYCKHOW Kna-
naH; 7 — BMNYCKHOM KnanaH; 8 — Kopnyc
npo6Ku
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Puc. 2.51. LleHTpOoGEeKHbIX HAacoC CUCTEMbI
oXNaXAEHUA 4YeTblPpeXLUIUHAPOBOIo ABU-
ratena Valvetronic BMW o6beauHEH B 0AUH
y3€e/ ¢ HacoCOM FMAPOYCUNIUTENA U Kopny-
com TepmocTtaTta

1 2 HaGombwoitkpyr 3 4 5 6 7

Ha manbii
Kpyr

14 13 12 KHacocy 11 10 9 8

Puc. 2.52. YerpoiicTBO TepmocTata ¢ TBep-
AbIM HanosHuTenem: 1 — HWKHAS pamKa;
2 — BEpPXHHAa pamMKa; 3 — perynaMpoBOYHbIf
BWHT; 4 — WTOK; 5 — pea3nHoBas 6ybep-mMeM-
6paHa; 6 — cey10 OCHOBHOrO KanaHa; 7 — oc-
HOBHOM KnanaH; 8 — npy)uHa; 9 — Kancyna;
10 — Hanpasnsiolee KonbLo; 11 — nepenyck-
HOW KnanaH; 12 — ynpyroe Konbuo; 13 — noa-
XUMHas NpyuHa; 14 — cefno nepenyckHoro
KnanaHa

78

[Onsa obecnevyeHnss MHTEHCUBHOW LIMPKYS-
LMK OXNaXKAaoLLEV KMUAKOCTU B CUCTEME UCNOSTb-
3yeTcs HacocC LIEHTPo6EXHOro Thna (puc. 2.51).
OcHOBY Hacoca coCTaBAseT KpblibYaTKa, ycTa-
HOBMIeHHas Ha Bane, KOTOpbIN BpallaeTcs B Noa-
LUMMHWKAX U NPUBOAMUTCA B AENCTBUE OT KONEH-
yaToro Bana ABuraTens WM oT 3NeKTPOoABMU-
ratens. Kpbinb4yaTka Bpalwaetca B MOJOCTH,
MMeloLLEen KaHanbl A5 NoABOAA M OTBOAA KUA-
KOCTU. B LEHTPOGEXKHbIX Hacocax XWAKOCTb
NoJIBOAMTCS K LIEHTPY KPblTbYaTKK, MEPEHOCHT-
€S 1ONacTsMM MO OKPYXXHOCTW M OTGPachIBaET-
Csl LLEHTPOBGEKHOW CUION HaPYKY.

0Oco60€e BHUMaAHME B KOHCTPYKLMK HKUAKO-
CTHbIX HACOCOB yAenseTcs ynaoTHEHUIO U rep-
MEeTM3aLMK, YTOObI }UAKOCTb HE MOra BblTeYb
N3 CUCTEMbI MW NOBPEANTD MOALUNMHUKM.

TepmocTar (puc. 2.52) cnoco6CTBYET YCKO-
peHWIo Nporpesa ABuraTens U peryampyet Ko-
JIMYECTBO OXNaJaloWen XUIKOCTU, NPOXOAs-
uen yepes paguatop. TepmocTaTt ycTaHaBU-
BaeTcs B NaTpyoKe WAM KaHane, CoeauHsio-
LWeM paguaTop ¢ pyballKon oxnaxaeHus.

BHyTpK TepmocTata 3aKpenieH MeTaniu-
YeCKu 6annoH ¢ TBepAblM HanofHUTeNeM —
LIepe3UHOM (KpUCTanIMYeCKUin BOCK) U MEAHBIMM
onunkamu. bannoH repMeTUyHO 3aKpbIT Pe3u-
HOBOWM MeMmb6paHoMn. MNpu HarpeBaHUK LLepe3nH
pacnnaBnseTcs U yBenMynBaeT CBOM 06beM,
(MeaHble OMWAKKU HyXKHbl ANs nydlwen Tenno-
npoBoAHoOCTH). Memb6paHa npornbaeTcs U ne-
pemMellaeT WTOK, ynpaBnaloWwmui KianaHom
TepMocTaTa. Koraa aBuraTtenb XONoAHbIN, Kna-
naH TepmocTaTta 3aKpbIT. [1pn HarpeBaHMKn oxa-
XKOaloLeN KUAKOCTU A0 TemnepaTypbl CBbille
70 °C WTOK TePMOYYBCTBUTENIbHOIO 3/1EMEHTa
Ha4YyMHaeT OTKPbIBaTb KanaH, MO3BOJSS YacTu
MAKOCTM NPOXOAMUTL B paanaTop, a eciu Tem-
nepatypa nogHumaetcs Bbiwe 80 °C, KnanaH
OTKPbIBAETCS MONHOCTbIO, U BCSA UAKOCTb Ha-
YUHAET LMPKYNMPOBaTb MO 6ONbLIOMY KPYry.

BeHTUNATOP CNYXKUT 4/19 NOBbILLEHUS CKO-
POCTW NPOXOXAEHMS BO3ayXa Yepe3 paanaTop
C LEeNblo yNydlleHUs oxnaxaeHus. BeHTunsatop
06bI4YHO pacnonaraloT 3a paavaTtopom B crie-
LManbHOM HanpaBAsoLWeM Koxyxe. BeHtunsaro-
Pbl CUCTEMbI OX/TAXAEHWUS MOTYT UMETb Pa3/IMYHbIN
npuod. Cambli NPOCTOM NPUBOA — MOCTOSIH-
HbI, C MOMOLLbIO PEMEHHOW WM APYron nepe-
[Ja4yu OT KOoJeH4yaToro Bana ABuraTens, HO Ta-



Puc. 2.53. NMpuBog BeHTUNATOopa ausensa V8 Duramax npousBogcTtBa GM ocyuiecTBasieTca
C NOMOLLbIO BA3KOCTHOM My(dTbl

KOW cnoco6 — cambli HeadDEKTUBHbIN. JTIO60M BEHTUASTOP 3a6MpaeT YacTb MOLLHOCTM ABUraTe-
151, M NO3TOMY, ECNIM TEMMEPATYPA OXNaXKAatoLLEN KUIKOCTU HE MPEBbLILIAET ONTUMaNbHOr0 3HaYEHHUS,
BEHTUIATOP MOMHO OTKJTIOHYUTB.

B coBpeMeHHbIX aBTOMOGMASAX LWWPOKO MPUMEHSIOTCS BEHTUASTOPbLI C 3NEKTPONPUBOAOM.
OneKTpoaBuUraTeNib Takoro BEHTUASTOPA BKJIOYAETCS TOIbKO B TOM Cllydae, €Cu 3NEKTPUYECKUIM
[JaTYnK TeMnepaTtypbl, YCTAHOB/IEHHbIN B CUCTEME OXJIAXAEHWUS, CUTHANN3UPYET O MPEBbILLEHUN
TemnepaTypbl Bbille ONPeAeneHHOro 3HadeHus. B Hanbonee coBEPLIEHHbIX CUCTEMAX OxNarKae-
HWS PabOTOM BEHTMNATOPA yNpaBAseT NPoLLEeccop, KOTOPbLIN He TONbKO AaeT KOMaHAy Ha BKIoYe-
HWe-BbIK/IOYEHNE BEHTUNIATOPA, HO U PeryaMpyeT 4acToTy ero BpalleH1s B 3aBUCMMOCTHU OT PEXU-
Ma paboTbl.

B cructemax oxnaxkaeHus 60bLWOro Yyncna gsurateniel COBpeEMEHHbIX NEerKOBbIX aBTOMOGUIIEN
NCMNONb3YyOTCA BEHTUASATOPbI C BASKOCTHON MydTOM (prc. 2.53).

CTynuua TaKoro BEHTUNSTOPA UMeET MOCTOSHHbLIM NPUBOL OT Bana ABUraTens, a onacTtu co-
E€AMHAIOTCS CO CTYNULIEN Yeped MydTy, BHYTPU KOTOPOM HaxoaMTca crneuunanbHas KUAKOCTb, KOTO-
pas yBenM4MBaET CBOK BA3KOCTb MPW yBENUYEHWUM TEMNePaTypbl. ECnn Bo3ayx, NPOXOAsLLMI Ye-
pe3 paanaTtop, UMEET HU3KYID TEMMEpPaTYpy, MEXIY CTYyNULEN U NONacTIMU HET KECTKOM CBSA3M.
o Mepe HarpeBaHWsa BO3ayxa BA3KOCTb XMAKOCTM NOBbIWAETCS U MydTa Ha4YMHAET GIOKMPOBaTb-
cs, a Npu TeMmnepatype Bo3ayxa 80 °C npoucxoaut nosiHaa 6110KMpoBKa My Tbl 1 10NACTU BEHTU-
NFTOpa BpalLaloTCs C MaKCMMaibHOM YacTOTOM NPK AaHHbIXx 060pOTax KoeH4YaToro Bana.
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Puc. 2.54. YctaHoBKa ruapaBnnyeckon MydTbl B NnpuBoje BeHTUAATOpa: 1 — Ban npmsoja
BEHTUNATOPA; 2, 6 — CanbHWKK (MaHKeTbl); 3 — ranka Bana; 4 — cTonopHas wanba; 5 — BTynKa
canbHUKa; 7 — paboyee Koneco; 8 — rugpomydta; 9 — Kopnyc BeHTUnatTopa; 10 — KpbllKa;
11 — ynnoTHUTENbHOE KoMbLo; 12 — Kopnyc ueHTpudyru; 13 — wanba; 14 — MacnonpoBOAHbIH
60nT; 15 — NOAWUNHUK CKONbXKEeHNS

B KOHCTpPYKUMAX HEKOTOPbIX ABWratenen Ans nNpuMBOAa BEHTUASTOPA MCMONb3yloTcs Gonee
CNIOXHble, ruapaBnnyeckne, MydTbl (puc. 2.54), KOTopPble U3MEHSIOT CKOPOCTb BPALLEHWUS BEHTU-
NIATOPA CUCTEMbI OXNAXAEHUS B 3aBUCMMOCTM OT TEMMEPATYPHOro pexxuma ABuraTenst nytem u3s-
MEHEHUS KONM4ecTBa Macna BHYTpU MydThbl.

TemnepatypHbIv pexxnm [ABC okasbiBaeT 60/bLU0E BAUSHWE Ha pacxos Tonjanea U TOKCUYHOCTb
OTpaboTaBLIMX ra30B, MO3TOMY COBEPLIEHCTBY CUCTEMbI OXNaXAEHUS COBPEMEHHbIX ABUraTenemn
yaensetcs 60nbloe BHUMaHWE. B HEKOTOPbIX KOHCTPYKLMAX UCMONb3YIOTCA AOMNOSHUTENbHbIE Ha-
COCbl OXJTaXKAaloLLEeN KUAKOCTHU C INEKTPONpMBOAOM. Bece 6onblie nosiBaseTcs asTomobunen, Tem-
nepaTypHbIM PEXMMOM ABUraTeNien KOTopbIX YNpaBasoT KOMMNblOTePbl. B ABWratene aBtomobumns
New Range Rover, Hanpvmep, UCNob3yeTcs TepMoCTaT, COEAMHEHHbIN C 3NEKTPOHHbLIM GJIOKOM
yrnpaBneHus gsuratenem. KoMmnblotep aHaamM3upyeT CUrHasbl, NOCTynatoowme oT TemnepaTypHbIX
[aTYNKOB, YCTAHOBMIEHHbIX B pagnatope 1 pyballke oxaxAeHUs, U ynpaBnseT cneunanbHbiM Ha-
rpeeaTtenem B TepmMocTaTte, KOTOpbIM YCKOPSET ero cpabaTtbiBaHuKe.
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OyeHb He6MaronpPUSATHLIM A1 4ONTOBEYHOCTU ABUIraTeNs PeXXMMOM ABASETCS ero NycK npu oT-
puuaTenbHbix Temnepartypax. Ansa o6ecneyeHns nojorpeBa ABUraTens UCMonb3yloT NpeanycKo-
Bble nogorpesaTtenn. B Takux nogorpeBartenax UCNosb3YOTCS crneLlmanbHble KOT/bl, COeIMHEHHbIE
¢ py6GalKon cucTeMbl oxnaxaeHuns. 2XMaKoCcTb HarpeBaeTcs Npu cropaHMn aBTOMOBUILHOIO TOM-
NlMBa B Kamepe cropaHus Kotna. Hanbonee coBeplueHHble NpeanycKoBble nogorpesaTenu pado-
TaloT aBTOMATUYECKM, @ BOAMTENIO AOCTATOMHO YCTAHOBWTbL C NMOMOLLbIO Tanmepa BpeMs BKIoYe-
HWS nogorpeBaTens.

B HEKoTopbIX CTpaHax € XONOAHbBIM KIMMAaTOM LLUMPOKO UCMOb3yeTCcs NOAOrPEB XKMAKOCTU B CU-
CcTeMe OXNaXKAEeHUs ABUraTesNsl C MOMOLLbIO HE6O/bLIMX TEPMOS/IEKTPUYECKMX HarpeBaTenen (TOHoB),
BMOHTMPOBAaHHbIX B pyballKy oxnaxaeHus. [py nocTaHOBKE aBTOMOOGUNIA Ha ASIUTENbHYIO CTOSTHKY
B XO/10/IHO€ BPeMS rofa BOAUTENN NOAKMOYAIOT TaKMe HarpeBaTenn K aNeKTPopo3eTKkaM, UMeto-
LMMCSl B rapaykax Uan Ha aBTOMOOW/IbHbIX CTOSTHKaX.

§12

CUCTEMA NUTAHUA ABUIATENA BHYTPEHHEIO CrOPAHUA
C UCKPOBbIM 3AXXUTAHUEM

UCNoJIb3YEMOE TOMNJ/INBO

TonnvBom ans agBuratenem ¢ UICKPOBbIM 3aXKUraHueM O6bl4HO CNYXKWUT 6eH3MH. OgHOM M3 Hanbo-
Jlee BaXHbIX XapaKTepUCcTUK 6eH3MHa ABNSETCA OKTAHOBOE YMUC/I0, KOTOPOE YKa3blBAeT Ha Cro-
COBHOCTb TOM/IMBA COMPOTUBATLCA AETOHALIMW — CrOPaHMIO C O4EHb BbICOKOW CKOPOCTbLIO, MPU-
BOASALWEN K PE3KOMY MOBbIWEHWUIO TEMMNEPATYPbl U AABNEHUS, YTO MOXKET NMPUBECTM K paspylue-
HUto aeTanen asuratens. OKTaHOBbIM YMCIOM Ha3blBaeTCs NPOLIEHTHOE CoAepKaHMe N300KTaHa
B €ro CMeCH C HopMasibHbIM renTaHoOM, KOrla 3Ta CMeCb MMEET Ty e AETOHaLMOHHYIO CTOMKOCTb,
4YTO M AaHHoe TonanBo. OKTaHOBOE YMCNO MOXET pa3nnyatbCcs B 3aBUCMMOCTU OT TOr0, KaKon
MeToA UCnonb3oBascs 4aa ero nameperuns. CywectBsyeT ABa MeToda: uccineaoBatebCKui U Mo-
TOpHbIN. OKTaHOBOE YMUCI0, NOy4EeHHOE UCCneaoBaTeIbCKMM METOA0M, 06bIYHO XapaKTepuayet
CNOCOBHOCTb TOMIMBA COMPOTUBNATLCS AETOHALMKU NPU pa3roHe, a MOTOPHbIM MEeTOAO0M — CO-
NPOTUBIEHME AETOHALIMKN NPU NOCTOSIHHOW BbICOKOM CKOPOCTKU M Harpyskax. HesaBucunmo ot Toro,
KaKMM cnoco6oM OMpeaeneHo OKTaHOBOE YMC/10, OHO MOMET 6blTb YBEMYEHO NMPUMEHEHUEM
pas3nunyHbIX JO6ABOK K TOMAMBY. B Te4eHne MHOMMX NeT C 3TOM LeNbio MCNONb30Bannch 406aBKMU,
cofepxaline cBuHel,. Cenyac oHM 3anpeLleHbl, He TONIbKO U3-3a TOro, YTO CBMHEL, OTpaBnsaeT
aTMocdepy, HO U B CBSI3U C TEM, YTO Ha/lMYMe CBUHLLA B TOMN/IMBE BbIBOAWUT U3 CTPOS KaTanutuye-
CKMe HerTpanusaTopbl (YCTPONCTBA AN CHUXKEHWUS BPEeAHbIX KOMMOHEHTOB B OTpaboTaBLINX ra-
3ax, 0 KOTOpbIX 6yAeT pacCKas3aHo HUXKE). ATUNNPOBaHHbLIN 6eH3MH (C Jo6aBKaMu CBUHLA) CEN-
yac 3anpeleH K nNpuMeHeHuWto B 60/blUMHCTBE cTpaH. COOTBETCTBYOLEE OKTAHOBOE YMCIO0
BM10Tb A0 98 (N0 nccnegoBaTebCKOMY MeToay) obecneynBaeTcs NPUMMEHEHUEM crneLnanbHbIX
TOMAUBHbIX NPUCAA0K.

BeH3nH He eAMHCTBEHHOE TOMIMBO, KOTOPOE MOXKET MCNOMb30BaTbCs B ABUraTensx ¢ MCKPo-
BbIM 3axkuraHunem. CylecTByeT MHOMO a/lbTePHATUBHbIX BUAOB TOMAWBA, Pa3/inyHble CNUPTLI (3Ta-
HOM M MEeTaHoN), BOAOPOA, YINIEBOAOPOAHLIE Ta3sbl, TAKME KaK CHUKEHHbIA HeTAHON ras, cMecb
nponaHa v 6ytaHa U NPUPOAHbIN rad (MeTaH). H1 0AnH 13 3TUX BUAOB TOMIMBaA HE MOXET ObITb UC-
Nnofib30BaH HeNnocpeacTBEHHO, U Nl060M U3 6EH3MHOBLIX ABUraTenen TpebyeTt moagnbukaumm ans
MX UCMOJSIb30BAHMS.
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YCTPOMUCTBO CUCTEMbI MUTAHUA BEH3MHOBOIO BUTATENA

Onsa paboTbl ABUratens HegoCcTaToyHo nogaTb B UMAMHAPLI TONIMBO. Heo6X0AMMO NPUroTOBUTb
roploYylo CMecb BO3yxa M NapoB TOMAMBA, KOTopas AO/IKHA OblTb FOMOrEHHON, T. €. XOPOLO
nepemellaHHoOn U UMEeTb OnpeaeneHHbI cocTaB, YTo6bl o6ecneynTb Hanbonee ahdGeKTMBHOE
cropaHue.

Cuctema nutaHusa 6eH3nHoBoro ABC ¢ MCKPOBbLIM 3aXKUraHUeM CNYXWUT AN npuroTosne-
HUA roploYen CMecu 1 noaaym ee B LMAMHAPLI ABUraTens v yaaneHusa U3 LMAnHapoB 0TpaboTaBLUMX
rasos.

[Mpouecc NpUroToBAEHUS ropioYer CMecu HasblBaloT Kapbtopauunen. [lonroe Bpems B KavyecT-
BE OCHOBHOIO YCTPOMCTBA A1 MPUTrOTOB/IEHUS CMECH 6EH3MHA U BO3yxa W NOAAyYU ee B LIMIUHA-
pbl ABUraTensl UCrosib30Basica arperat, Ha3biBaeMbl KapbiopatopoMm (puc. 2.55). B npocTtenwem
Kap6topaTope (puc. 2.56) TONIMBO HaXoAMUTCS B NOMIaBKOBOW KaMepe, rae noaaepxuMBaerca no-
CTOSIHHbIV ypOBEHb TONMBaA. [lonnaBKkoBas Kamepa cB3aHa KaHanoM CO CMEeCUTENIbHOM KaMepomn
Kap6topaTopa. B cmecutenbHon Kamepe nmeetcs andody3op — MECTHOE CyKeHue Kamepsbl. nd-
$y30p faeT BOZMOXKHOCTb YBEIMYNUTb CKOPOCTb NPOXOASALLEr0 Yepe3 CMECUTENbHYIO KaMepy BO3-
ayxa. B camyto y3Kkyto YacTb auddy3opa BbiBeAeH pacnblinTeNb, COEANHEHHbIM KaHanom ¢ no-
Nnn1aBKOBOM Kamepomn. B HUXKHEN YacTu CMecUTENbHON Kamepbl UMeeTCs ApoccelfibHas 3acnoHKa,
KOTOpas NOBOPaYnBaETCA NPW HaxaTuu BoaWUTeNEM Nefanu «rasan.

Korpa gBuratenb pa6oTaeT, 4epe3 cMecuTeNnb KapbiopaTtopa npoxoauT Bo3ayx. B anod-
dy30pe CKOpOCTb BO3Jyxa YBENNMYUBAETCH, a nNepes pacnbolinvtenemMm obpasyeTca paspexe-
HWe, KOTOpOoe MPMBOAMT K CTEKAHWUIO TOMMBA B CMECUTENIbHYIO KamMepy, rAe OHO CMeLln-

Puc. 2.55. BHewHui BUg Kap6iopatopa: 1 — 610K nogorpeBa 30Hbl APOCCENbHOM 3aCNOHKMU;
2 — WTyuep BEHTUAALMKN KapTepa ABuratens; 3 — KpblllKa YCKOPUTENIbHOIO Hacoca; 4 — 3NneKT-
POMarHUTHbIN 3anNopHbIV KanaH; 5 — KpbllKa Kapbtopatopa; 6 — WNuibKa KpenaeHns Bo3ayLu-
HOro GUNbTPa; 7 — pblyar ynpaBneHus BO3AYyLIHON 3aCNOHKOM; 8 — KpbllKa NyCKOBOrO YCTPOWCTBA;
9 — CeKTOop pbl4ara NpuBoAa APOCCENbHbIX 3aCNOHOK; 10 — Konoaka npoBoAa AaTyuMKa-BMHTA
AMNXX; 11 — perynMpoBOYHbIK BUHT KOMYECTBA CMECH XONIOCTOro XoAa; 12 — KpbllWKa 3KOHOMaMK-
3epa; 13 — Kopnyc Kap6topaTtopa; 14 — wTyuep nogayn Tonnmea; 15 — wryuep otBoga Tonu-
Ba; 16 — perynMpoBOYHbIA BUHT Ka4yecTBa CMeCK X0N0CTOro xoAa (no crpenke); 17 — wryuep ans
noAayyn paspereHns K BakyyMHOMY PeryiaTopy 3axKuraHus
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BaeTcsd C BO34yxOM. TakMM o6pa3oMm, Kap-
6topaTtop, paboTalolwmnn No NPUHLMUNY Nyb-
Bepuzatopa, co3jaeT TOMAMBHO-BO3AYLU-
HYIO Froptoyyto cmech. Haxkumas neganb «rasa,
BOAMTENb MNOBOpayMBaeT [POCCE/bHYIO
3ac/IoHKY KapbtopaTtopa, USMEHSET KOIMYEeCT-
BO CMeCH, NnocTynawuen B LMAUHAPbLI ABU-
ratens, a cnegoBaTeNlbHO, €ro MOLWHOCTb
M 060pOThI.

M3-3a TOro 4to G6EH3MH U BO3AyX UMELOT
pa3nMyHYyl0 MAOTHOCTb, NMPU MOBOPOTE APOC-
Ce/IbHOM 3aCNIOHKU N3MEHSETCS HE TONIbKO KO-
/IMYECTBO NOJaBaAEMOWN B KaMepbl CropaHus
roptoyen CMecu, HO 1 COOTHOLEHUE MEXKAY KO-
IMYECTBOM TOM/IMBA M BO3AyXa B HEN.

[ns nofHOro cropaHms 0HOM BECOBOW Yac-
M 6eH3uHa TpebyeTcs 14,7 15,0 BECOBbIX Yac-
Ten Bo3ayxa (Ha caMoM gene, B npoLiecce cropa-
HWUS y4acTBYET KMUCI0POA, COAEPKaLLMicsa B BO3-
ayxe). CoctaB roproyen cMecu NPUHATO OLLEHM-
BaTb C MOMOLLbIO KO3DPUUMEHTa U36bITKa BO3-
Jyxa — & (B 3apyGeHOM NpaKTuke — A).

Puc. 2.56. MpuHuun pacoTbl npocTenwero
KapGlopatopa: 1 — TonAMBonNpoBog; 2 — Urofb-
yaTbli KnanaH; 3 — OTBEPCTUE B KPbILLKE NoMnaB-
KOBOM Kamepbl; 4 — pacnbiintenb; 5 — BO3-
OylHasa 3acnoHKa; 6 — anddysop; 7 — apoc-
cefbHas 3acnoHKa; 8 — cMecuTeNnbHas Kamepa;
9 — TONNMBHLIN WKnep; 10 — nonnaBoK;
11 — nonnaBKoBas Kamepa

[enctButenbHoe KOAM4ecTBO NOCTYNUBLIEro BO34yxa
TeopeTnyeckn HeobXxoanMoe KONMYECTBO BO3ayxa A1 MOHOrO CropaHus

Cmecb ¢ KoaddnuMeHTOM M36bITKa BO3ayxa, paBHbIM €ANHULE, HAa3biBAeTCH CTEXMOMETPMU-
YEeCKOM, T. e. HopMmanbHOW. Ecnn o>1, T. €. BO3ayxa B cmecu 60sblue, 4eM HeobxoaMMo Aas non-
HOro cropaHus TonameBa, CMecb HasblBaloT 6eaHoM. Ecnn o<l — cMech 6oraTas. YpesamepHoe
nepeobegHeHne unun nepeoboralieHMe cCMeck NPUBOAMUT K NIIOXOMY €€ BOCM/IaMEHEHUIO OT UC-
Kpbl. Ha pasnnyHbIX pexxnmax paboTbl ABUratens TpebyeTca pas3inMyHbii COCTaB roptoyen cme-
cu. Ha pexumax cpefHux Harpy3oK AN CHUXKEHMS pacxofa TonjvBa (Ha KOTOPbIX 60/bluyto
yacTb BpemeHu paboTaeT aBTOMOOW/bHbIM ABUraTenb) enatenbHo obecneyntb paboTy Ha
ob6eHEeHHbIX cMecsx (Ha 1 BecoBylo YacTb 6eH3mHa npuxoautca 15,0-16,5 yacten Bo3ayxa).
Mpun nycKe XxonoaHOro ABuratens Heo6xoaMmMo o6orallatb CMeCb, MOCKOMbKY KOHEHCALMUS TOr-
/IMBa Ha XONOAHbIX MOBEPXHOCTAX Kamepbl CropaHus yxyawaeT NyCKOBble CBOWMCTBA ABUraTens.
HekoTopoe o6oralieHune roptoyern cmecu Tpedyetcs npu paboTe Ha XO/I0CTOM X044y, NP1 Heo6Xxo-
IMMOCTHM NONYYEHU MAaKCUManbHOM MOLLIHOCTH, PE3KMX YCKOPEHUAX aBTOMOGUAS.

[To npuHLUKMNY cBOEW paboTbl MPOCTENLLUNI
Kap6iopaTtop No Mepe OTKPbITUA ApOCcCenNb-
HOW 3aCNOHKW MOCTOSIHHO o6orallaet Ton-
NIMBHO-BO3AYLLIHYIO CMECb, MO3TOMY €ro He-
BO3MOXHO MCMNONb30BaTb AN peanbHbIX
nBuratenen astomob6unen. Ana aBTOMO-
OUNbHbIX ABUraTenen Mcnonb3ytoTca Kapoio-
paTopbl, UMEILME HECKOJIbKO CNeLnanbHbIX
CUCTEM M YCTPOWMCTB: CUCTEMY MycKa (BO3-
[yliHas 3ac/oHKa), CUCTEMY XO10CTOro Xxoaa,
3KOHOMaW3ep WAM 3KOHOCTAT, YCKOPUTENb-
HbI Hacoc u ap.

[ Azor Bl HKucnopoa M WHepTHbIE rassbl

Puc. 2.57. CoctaB Bo3pgyxa, %
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[To mepe noBbIWeHUS TPe6OBAHUIN K 3KOHOMUM TOMMBA U CHUMKEHWUIO TOKCUYHOCTU OTpabo-
TaBLUMX ra30B Kap6lopaTopbl CYLLECTBEHHO YCNOXHANNUCH, B MOCAEAHUX BapuaHTax Kap6topaTo-
POB MOSIBUIUCH AarKe 3NEKTPOHHbIE YCTPONCTBA.

TOKCUYHOCTb OTPABOTABLUUX TA30B

TeopeTnyecku, Npu cropaHnmn yrneBoaopoaHOro TonJnBa BblAENSETCA KOHEYHbIM MPOAYKT B BUAE
BOAbl (M3 BOAOPOAA) M ABYOKUCH yrnepoda (M3 yrnepofa) u a3ota. B HUX HET HU4ero oCo6eHHO
BPEAHOro, XOTs Ceryac MHOrMe uccnenoBaTenin 06ecrnoKoeHbl MPO6IEMON «TEMNOBOr0 abdeKTar,
06ycnoBneHHON yBenuyeHneM aByokucu yrnepoaa (CO») B atMochepe, KOTOpbI OKa3blBaeT B/K-
fHWe Ha n3MeHeHue Kiumata B mupe. Ha camom aene, IBC BbiAensioT cneaytoline KOMMOHEHTHI,
KOTOpble 3arpsA3HAOT OKpyKatoLyto cpedy. Oco60 BpeaHbIMU 3arpsia3HUTENIMU AN GEH3MHOBBIX
ABuratenen Npu3HaHbl:

— oKucb yrnepoga (CO);

— napbl 6eH3nHa 1 HecropesLuune yrnesoaopoabl (HC);

— oKeugapl azota (NOy).

OKucb yrnepoja Bbl3blBAET FONOBHYIO 60/1b, HAPYyLWEHWE 3peHuUs, CnaboCTb, a B 60/bLUMX KOH-
LleHTpauuax yayllibe, KOTOPOe MOXET MPUBECTU K CMEPTU. YINeBOA0POAbI MOTYT MPUBECTHU K CEPb-
€3HbIM BOCMNaNeHUsM CIM3UCTbIX 060I04EK rnas, ropna u Hoca. OKcuabl a30Ta Bbi3biBalOT BOCNa-
JIEHWE NIErKUX U ABNAI0TCS KaHLeporeHaMu. Kpome Toro, oKkcuabl a3ota coenHSATC B atMocde-
pe ¢ napamMu BOLbl U 06Pa3ytoT KUCIOTHblEe AOXAW. BbIGpOC 3TUX 3arpsa3HuTenen yBenmymBaeTcs
BC/IEICTBME HEMNONHOro cropaHus Tonauea. Beil6poc okengos a3ota (NO,) yBennymBaeTcs npwm Bbl-
COKOM TemnepaType cropaHus. YBennyeHme konnyectsa yrnesogoponos (HC) nponcxoanT Takxe
3a cYeT UcnapeHus TonamBa U3 6aKa M M3-3a KOHAEHCaLMM GEH3MHA Ha CTEHKaX BMYCKHOIoO KO-
NneKTopa.

[po6nemy 3arpa3HeHUs OKpYyKalolen cpelbl NepBOM OCO3Hasa 06LECTBEHHOCTb B AMe-
puKe. B ato cTpaHe Bnepsble B KOHLE 60-X . 6blM yCTaHOBNEHbI HOPMbl TOKCMYHOCTH BbIGPO-
coB aBTOMOGUNEeN: cHavana B Wwrate KanudopHus, a 3atem u B apyrmx wratax. 3a CLUA nocnepgo-
Banu Anoxusa, EBpona u gpyrue ctpaHbl. Cenvac npakTMYeCKM BCE pa3BuTble CTpaHbl UMEIOT Ha-
LIMOHanbHble CTaHAapTbl, yCTaHaB/MBaloLWMe HOPMbl TOKCMYHOCTH BbIGPOCOB aBTOMOOUEN, U 3TH
HOPMbI MOCTOSAHHO NepPecMaTpPUBaIOTCS C LLENbIO UX YXKECTOYEHUS.

[anbHenwwee y)xectoyeHue TpeboBaHUM K COAEPKaHUI0 BPeAHbIX BelecTB B 0TpaboTaBLLMX
rasax aBTOMOGWbHbIX ABUraTenen NpuBeno K ToMy, YTO NpaKTUYECKU BO BCEX CTpaHax Kapbiopa-
TOPbI YCTYMWUAK MECTO CUCTEMAM BrpbICKa.

I Azot [ Boaa [ 1Kwucnopoa [ Okuceb yrnepoaa B YrneBofopoab!
[1/AByokuck yrnepoza Ml TOKCMYHblE BellecTBa [1Okucnbl agota M TBepable YacTuLbl
Puc. 2.58. CocTtaB oTpa6oTaBLuuX ra3oB, % Puc. 2.59. CoctaB TOKCUYHbIX BeWecTB, %
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Ta6auuya 2.60. Hopmbl NnpeaebHON TOKCUYHOCTH OTPaGoTaBLUMX Fa30B

EBponenckne n kanupopHumnckme (LEV, ULEV, SULEV) ctaHaapTbl

BeH3nHOBbLIV ABUraTeNb Ounzenb

HopMbl TOKCMYHOCTH CO CH NOx (010] NOx CH+NOx Cara
EBpo 3, ¢ 2000 . 2,3 0,2 0,15 0,64 0,5 0,56 0,05
EBpo 4, ¢ 2005 . 1,0 0,1 0,08 0,5 0,25 0,30 0,025
EBpo 5 1,0 0,1 0,06 - - - -
LEV 2,1 0,2 0,15 - - - -
ULEV 1,0 0,02 0,03 - - - -
SULEYV, ¢ 2004 . 0,62 0,006 0,0125 - - - 0,00
Hopmbl BbIGPOCOB AN NErKOBbIX aBTOMOGUNEeN (KaTeropusa M1)
JTan [aTta CcO HC HC+NOx NOx PM PN

r/Km #/km

Onsenb

EBpo 1 1992.07 2,72(3,16) - 0,97 (1,13) - 0,14 (0,18) -
Espo 2, IDI 1996.01 1,0 - 0,7 - 0,08 -
Espo 2, DI 1996.01 1,0 - 0,9 - 0,10 -
EBpo 3 2000.01 0,64 - 0,56 0,50 0,05 -
EBpo 4 2005.01 0,50 - 0,30 0,25 0,025 -
EBpo b5a 2009.09 0,50 - 0,23 0,18 0,005 -

EBpo 5b 2011.09 0,50 - 0,23 0,18 0,005 6,0x10
EBpo 6 2014.09 0,50 - 0,17 0,08 0,005 6,0x10
BeHaunH
Espo 1 1992.07 2,72(3,16) - 0,97 (1,13) - - -
EBpo 2 1996.01 2,2 - 0,5 - - -
Espo 3 2000.01 2,30 0,20 - 0,15 - -
EBpo 4 2005.01 1,0 0,10 - 0,08 - -
EBpo 5 2009.09 1,0 0,10 - 0,06 0,005(DI) -
EBpo 6 2014.09 1,0 0,10 - 0,06 0,005(DI) -

IDI — an3ens ¢ pa3geneHHbIMU KaMepamu cropaHus
DI — gBuratenu ¢ HenocpeacTBEHHbLIM BNPbICKOM

Puc. 2.61. MexaHu4yecKasa cucTtema Bpbl-
cka. KomnoHeHTbl cuctemsbl Bnpbicka KE -

Jetronic Bosch
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§13

CUCTEMBbI BMPbICKA BEH3UHA

MepBble cucTeMbl BNpbICKa OblM MEXaHUYECKUMU (pUC. 2.61), a HE ANEKTPOHHBIMM, U HEKOTOPbIE

M3 HUX (Hanpumep, BbiCOKOIPdeKTUBHaA cuctema BOSCH) 6biin 4pe3BblHaHO OCTPOYMHbIMM

1 xopollo paboTanu. Brniepsble e cuctema MexaHU4eCcKoro BrnpbicKa Tonauea 6bina pa3paboTa-

Ha KomnaHuen Daimler Benz, a nepBbIi CEPUINHBIN @BTOMOOWb C BNPLICKOM 6eH3K1Ha 6bin Bbiny-

ueH ewe B 1954 r. OCHOBHbIMUM NPEUMYLLLECTBAMM CUCTEMbI BMPbICKa MO CpaBHEHWIO C Kap6iopa-

TOPHLIMU CUCTEMaMM ABJIAIOTCS Chnefytolue:

— OTCyTCTBME AOMNOJIHUTENIbHOIO COMPOTMBAEHUS NOTOKY BO3[yXa Ha BMNyCKe, UMEIOLLEMY MECTO
B Kap6topaTtope, 4To o6ecrneynBaeT NoBbIWEHWE HANOMHEHNUS LUINHAPOB W IMTPOBOM MOLLHO-
CTW ABUraTens;

— 6o0Jiee TOYHOE pacrnpejesieHre TonanBea no OTAeNbHbIM LUAUHAPaM;

— 3HayuTeNIbHO 60Jiee BbiCOKas CTeneHb ONTUMM3aL MK cocTaBa ropoyen CMeCH Ha BCEX PEXHU-
Max paboTbl ABUraTeNs C yHeTOM ero COCTOSIHUSA, HTO MPUBOAMUT K Y/IyYLIEHWUIO TOMJIMBHON 3KO-
HOMUYHOCTU U CHUMKEHUIO TOKCUYHOCTH OTpaboTaBLLMX ra30B.

XOT$ B KOHLLE KOHLLOB OKa3anoch, YTO NyyLle An5 3TOM LiefIM UCNOMb30BaThb AEKTPOHUKY, KOoTopas
[laeT BO3MOXHOCTb CAeNaTb CUCTEMY KOMMNaKTHee, HaaexHee U 6onee afantupyeMon K Tpe6oBaHu-
M pas3nnyHbIX ABUraTenen. HekotTopble U3 NePBbIX CUCTEM 3NIEKTPOHHOIO BNPbICKa NPeACcTaBfimn
co60oW Kap6iopaTop, U3 KOTOPOTro yaansain BCE «MacCUMBHbIE» TOMIMBHbIE CUCTEMbI U yCTaHaBINBanu
OfHY nnn aBe GOPCYHKU. Takne cucTeMbl MOMYyYMNU Ha3BaHUE «LeHTPasbHblA (OAHOTOYEYHbIN)
BMpPbICK» (pUC. 2.62 1 2.64).

Puc. 2.62. Arperar LeHTpanabHOro (0AHOTO4YE€4HOro) BnpbiCKa
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Puc. 2.63. AneKTPOHHbIA GNOK ynpaB/ieHUN

YyeTbIpexuuinHaPOBbIM
Valvetronic BMW

ABUrartenem

6

Puc. 2.64. Cxema cuUCTeMbl LLEHTPaJIbHOro
BNpbiCKa TonnuBa: 1 — nojadya TOMAMBa;
2 — nocTynneHne Bo3ayxa; 3 — ApoccenbHas
3ac/ioHka; 4 — BMNYCKHOM TpybonpoBoOa;
5 — dopcyHKa; 6 — aBuratenb

B HacTosiwee Bpems Haunbonbliee pacnpocTpaHeHUe noay4ynan CUCTeMbl pacnpeneneHHoro
(MHOroTO4YEYHOT0) 3NIEKTPOHHOIO BMNPbICKa. Ha U3y4eHUn 3TUX CUCTEM NMUTaHUS Heo6XoMMO OcCTa-

HOBMTbCA 6osiee Noapo6HO.

CUCTEMA NMUTAHUA C SJIEKTPOHHbIM PACMPEAENEHHbBIM
BMPbICKOM BEH3UHA (TUIMA MOTRONIC)

B cucteme LeHTpanbHOro BNpbICKa nogaya CMecu 1 ee pacnpegeneHune no uuaMHapam ocyluecT-
BNSIOTCA BHYTPU BMYCKHOrO KosieKTopa (puc. 2.64).

Haunbonee coBpeMeHHas cucTeMa pacnpeaeneHHoro BrnpbiCKka TonanBa OTanM4aeTcs TeM, YTo
BO BMYCKHOM TpaKTe KaxKAoro LnnnMHapa yctaHaBnmMBaeTcs otaeNibHas GOopCcyHKa, KoTopas B onpe-
NeNeHHbI MOMEHT BNPbICKMBAET AO3MPOBAHHYIO NOPLMI0 6EH3MHA Ha BNYCKHOM KnanaH cooTBeT-

CTBYIOLLEro UMANHAPA. BeH3uH, nocTynuBLWKiA
B UMIMHAP, MCMapseTcs U nepemMelnBaeTcs
C BO34yxoM, 06pa3ys roptoyyio cmech. [ABura-
Tenn ¢ TaKUMKU CUCTEMaMM NUTaHKA obnagatoT
Nyywen TOnIMBHOM 3KOHOMUYHOCTbIO M MOHWU-
KEHHbIM COJEepXKaHWeM BpPeAHbIX BeLecTB
B 0TpaboTaBLMX ra3ax Mo CPaBHEHWIO C Kap-
GlopaToOPHbLIMK ABUFaTENSAMM.

PaboTon GOpPCYHOK ynpaBfseT 3/1EKTPOH-
HbIK 610K ynpaBneHuns (ABY) (puc. 2.63), npea-
CTaBASAOWMIA coboM cneumanbHbli KOMMbIO-
Tep, KOTOpbIM nonyvyaeT n obpabaTbiBaeT INEKT-
pUYEeCKMEe CUrHanabl OT CUCTEMbl AATYMKOB,
CpaBHMBAaET WX MOKa3aHWsA CO 3Ha4YeHUAMMU,
XPaHSALWMUMUCS B MAaMATU KOMMbIOTEPA, U BblAa-
eT ynpaBisiollne 3NEKTPUYECKUE CUTHaNbI
Ha 3/IEKTPOMArHuWTHble KnanaHbl GOPCYHOK
W Apyrue UcnonHuTenbHble ycTponcTea. Kpome
Toro, 3bY NOCTOAHHO MPOBOAMT AMArHOCTUKY

Puc. 2.65. Cxema cuctemMbl pacnpegeneHHoro
BrnpbicKa TonimBa Motronic: 1 — nogaya ton-
NiMBa; 2 — nocTynieHue Bo3ayxa; 3 — Apoc-
cefibHas 3acnoHKa; 4 — BMYCKHOW Tpybonpo-
BOA; 5 — dOpCYyHKU; 6 — aBuratesnb
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CUCTEMbI BMPbICKa TOMIMBA U NPU BO3HUKHO-
BEHMU Henonaaok B paboTe npeaynpexkaaet
BOAMUTENS C MOMOLLbIO KOHTPOMLHOW namnbl,
YyCTaHOBNIEHHOW B WWUTKe npubopoB. Cepbes-
Hble HENoNlaKN 3anucbiBaloTcs B NamsaTh 6510-
Ka ynpaBieHUss U MOryT ObiTb CYMTaHbl NpPU
npoBeAeHUN AMarHoCTUKM.

Cuctema nuTaHua C pacnpegeneHHbiM
BMPbICKOM UMEET ClieytolMe COCTaBHblE YacTu:
— cucTeMa noJayv v OYMCTKMU TOMJIMBA;

— cucTema noaayun u O4MCTKM BO3ayXa;

— cUcTEMA YyNaB/MBaAHWSA M CXWUraHWs Mapos
6EeH3M1Ha;

— 3NIEeKTPOHHas YacTb C HAGOPOM JATYMKOB;

— cuCTeMma BbINyCKa W 1oXKUraHus otpaboTaBs-

LLIMX ra30B.

Cuctema nogayv TonamMBa COCTOUT U3 TOM-
NIMBHOro 6akKa, aNeKTpnyeckoro 6eH3oHacoca,
TonnanBHoro ¢wunbTpa, TPybonpoBoAOB M ToM-
JIMBHOW paMmbl, Ha KOTOPOW YCTaHOBMEHHI
POPCYHKM M perynsatop AaBiaeHus TonamBa.

Puc. 2.66. Morpy>KHon 3/1eKTPU4YECKUI TOMIMBHBIA HAacoC: @ — TOMJIMBO3aGOPHUK C HAacocom;
6 — BHELUHWI B1J Hacoca; BapuaHTbl MCMOJIHEHUS HACOCHOM CEeKLMU: B — LuecTepeH4YaTas;
I — pPONMKOBasN; A — NJacTUHYaTas; € — cxema paboTbl HACOCHOW CEeKLMU POTOPHOro TMNa
(1 — Kopnyc; 2 — 30Ha BcacbiBaHUsA; 3 — poTop; 4 — 30Ha HarHetaHus; 5 — HanpaBieHne

BpalleHuns)
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Puc. 2.67. TonnuBHas pamMmna NATULUIUHAPOBOro Asurartesia ¢ YCTaHOBJIEHHbIMU Ha Hen
dJOpcyHKaMM, perynaTopom JaBJ/iIeHUA U LUTyUepoM ANA KOHTPOA fAaBJieHUsA

OneKTpo6eH30Hacoc (06bI4HO POSIMKOBLIN) MOXKET YCTaHaBNMBATbLCS KaK BHYTpW 6eH306aKa
(puc. 2.66), Tak 1 cHapyxu. beH3oHacoc BKIOYaEeTCs ¢ NOMOLLbIO 3NEeKTPOMarHUTHOro pene. bex-
3WH 3acacbliBaeTcs HACOCOM U3 6aKa M OAHOBPEMEHHO OMbIBAET M OX1aXKAAET 3NIEKTPOABUraTeNb
Hacoca. Ha Bbixoge 13 Hacoca MMeeTCsl 06paTHbIN KnanaH, KOTopbIn HE NO3BONSET TOM/IMBY BbiTe-
KaTb M3 HanopHOM Maructpanu npu BblKAOYeHHOM 6eH30Hacoce. a9 orpaHuyeHus gaBneHus
CNYXKUT NPEAOXPaHUTENbHbIN KnanaH.

MocTtynatouiee ot 6eH30Hacoca TonAnBo, Noa AaBneHneM He MeHee 280 Klla npoxoauT yepes
TOMAMBHBIN GUALTP TOHKON O4UCTKM U NMOCTYNAET K TOMIMBHOM pamne. PUnsTp UMeeT MeTanInyecKui
KOpNyc, 3anofHEHHbIN BYMaKHbIM GUALTPYIOLLUM 3N1EMEHTOM.

Pamna (pnc.2.67) npeactaBnset cobon Nonytd KOHCTPYKLIMIO, K KOTOPOM Kpensatca GOpCyHKU
WU perynatop AaBneHus. Pamna Kpenutcs 6ontamym K BMYCKHOMY TpybonpoBoAy ABWUraTens.
Ha pamne Takxe ycTaHaBAMBaAETCH WITyLEP, KOTOPbIA CAYXWUT AN KOHTPOAS AaBieHMs TonauBa.
LLTyuep 3akpbIT pe3b60BOM NPOOGKON AN NPEeAOXPAHEHMS OT 3arps3HEHUS.

®dopcyHKa (puc. 2.68) UMeeT MeTanInyec-
KWW KOpnyc, BHYTPU KOTOPOro PacrosioxeH
3N1EKTPOMArHUTHbIM  KnanaH, COCTOSAWMNN
M3 9NIeKTPMUYECKOM 0BMOTKM, CTalbHOro cep-
JEeYHUKa, MPYXUHbl W 3aNoOpHOM UMbI.
B BepxHen Yyactn GOPCYHKN pacrnonoKeH He-
60/bLlION ceT4yaTbln GUALTP, NPefoXpaHsto-
WKWK pacnblinTenb GOPCYHKU (MMeloLWwnm
O4YeHb MalieHbKMe OTBEPCTUSA) OT 3arpsisHe-
HUSA. Pe3nHoBbIe KoMblla ob6ecnevynBatoT He-
o6xoQMmMoe YMNOTHEHME MeXay paMnown,
GOpPCYHKON M NOCaJ0YHbIM MECTOM BO BMYCK-
HoM Tpy6onpoBoge. PuKcauna GOpPCyHKHM
Ha pamrne OCYyLEeCTBASETCA C MOMOLULbIO crie- Puc. 2.68. dneKTpomarHutHble (GOPCYHKHU
umManbHoro 3axkmma. Ha kopnyce GpOpCyHKM O6eH3uHoBOro aBurartens: cnesa — GM,
MMEIOTCA AIEKTPUYECKME KOHTaKTbl 414 noa- cnpaBa — Bosch
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Puc. 2.69. Perynatop paBneHus TonjauBa:
1 — Kopnyc; 2 — KpblWwKa; 3 — naTpyboK Ans
BaKyyMHOroO WnaHra; 4 — membpaHa; 5 — kna-  Puc. 2.70. NMnactmaccoBbii BNYCKHOW TpPYy-
naH; A — TonauBHag NofaocTb; b — BakyymMHas  GONpoBOjA C PeCUBEPOM U APOCCEesibHbIM
NnonocTb naTpyokom

KJTIOYEHUA INEKTPUYECKOro padbema. PerynmpoBaHue KonnyecTsa TOMAMBa, BNPbICKUBAEMOIo
GOPCYHKON, OCYLLECTBNISAETCA U3MEHEHUEM [JIMHbI INEKTPUYECKOTO UMIMYy/bCca, NojaBaemMoro
Ha KOHTaKTbl GOPCYHKMW.

Perynatop gaBneHus Tonamea (puc. 2.69) Cny>KUT 4Na n3aMeHeHus JaBleHus B pamne, B 3a-
BMCMMOCTHM OT pa3perkeHuns BO BNYyCKHOM TpybonpoBoae. B cTanbHOM Kopnyce perynsatopa pacno-
JIOXKEH MNOANPYXXMHEHHbIM UroNbYaTbIv KnanaH, COeAnHEHHbIV ¢ agnadparmon. Ha guadparmy, ¢ oa-
HOM CTOPOHbI BO3AENCTBYET JaB/ieHne ToN/IMBa B pamne, a ¢ Apyrov pasperkeHue BO BMYCKHOM
Tpy6onposoae. [pn yBenn4yeHUn pasperkeHus, BO BPeMS MPUKPbITUS APOCCE/IbHON 3aC/NOHKM,
KnanaH OTKpbIBaeTCs, U3/IULLKKU TONIMBA CIMBAIOTCA NO CIMBHOMY TPyOONpoBoay 06paTHO B 6aK,
a [jaB/ieHne B pamre yMeHbLUIaeTcs.

B nocnegHee BpemMsi NoSBUIIUCb CUCTEMBI BMNPbICKA, B KOTOPbIX OTCYTCTBYET PErYNATOP AaBNEHUS
Tonnuea. Hanpumep, Ha pamne asuratens V8 aBtomo6una Land Rover Range Rover HeT perynsTo-
pa AaBneHus, U CoCTaB roptoyen cMecu obecnednBaeTcs ToJIbKO paboTon GOPCYHOK, NoJyHaloLwmx
CUrHas bl OT 3NIEKTPOHHOrO 6/10Ka.

Cuctema nogayvm M OYUCTKKU BO3JyXa COCTOUT U3 BO3AYLLIHOMO GUILTPa CO CMEHHbIM GUbT-
PYIOLLMM 3N1€EMEHTOM, APOCCENBHOMO NaTpybKa C 3aCNOHKOM U PErYNATOPOM XO/IOCTOrO X0A4a, PeCH-
Bepa 1 BbINYCKHOro Tpybonposoa (puc. 2.70).

PecuBep 0/KEH MMETb 4OCTAaTOYHO 60/bLLIOM 06beM, 418 TOro YTOObI CraXXMBaauch Nynbca-
LMK NoCTynaowero B UMANHAPLI ABUraTens Bo3ayxa.

ApoccenbHbl NAaTPYGOK 3aKPEN/IEH Ha PECUBEPE U CYXKUT AN UBMEHEHWS KONMYeCcTBa BO3-
Jyxa, nocTynatowero B UMAMHAPLI ABUraTens. MUameHeHne KonnyecTBa BO3ayXa OCYLLECTBASETCH
C NMOMOLLbIO APOCCENIbHON 3aC/OHKKU, MOBOPAYMBaEMOM B KOPMyce C MOMOLLbIO TPOCOBOMO NPUBO-
[a oT neganu «rasa». Ha gpoccenbHOM nNaTpyobKe YyCTaHOBNEHbI AaT4UK MOMOXKEHUS 4POCCENbHOM
3aC/IOHKM U perynsaTop Xo/ocToro xoaa. B agpoccenbHomM naTtpybKe MMeTCs OTBEPCTUS Ans 3abo-
pa paspexeHuns, KoTopoe UCNOoJSIb3yeTCH CUCTEMOW yNaB/iBaHUs NapoB 6eH3UHa.

B nocnefgHee BpeMs KOHCTPYKTOPbI CUCTEM BMPbICKa HaYMHAIOT NMPUMEHATL 3NEKTPONPUBOL
ynpaBneHus, Koraa Mexay nefasnblo «rada» U JpoCCeNbHOM 3aCNOHKOW HET MEXaHWYECKOW CBA3U
(puc. 2.71). B TaK1X KOHCTPYKLMSAX Ha Nejanu «ra3a» yCTaHaBAMBAIOTCS AAaTYUKKU €€ MOJOXKEHUS,
a ApoccefbHas 3ac/ioHKa NoBOpaYMBaEeTCs LWaroBbIM 3/1EKTPOABUIaTENEM C PEAYKTOPOM. DNEKT-
poaBuraTesb NoBopavyMBaET 3ac/IOHKY NO CUrHanam KoMMbloTepa, ynpaBasiouero paboton aBu-
ratenst. B TakmMx KOHCTPYKLMSIX HE TONIbKO 06ecnevymBaeTcsl HeTKoe BbINO/IHEHWE KOMaHA BOAUTENS,
HO M UMEETCH BO3MOXHOCTb BNUATb Ha paboTy ABUraTens, UCnpaBass OWNOKK BOAUTENS, AENCT-
BMEM 3MIEKTPOHHbBIX CUCTEM MOAAEPKAHMUA YCTOMYMBOCTM aBTOMOOWIA M APYrUX COBPEMEHHbIX
3JIEKTPOHHbIX CUCTEM 0b6ecneyeHns 6e30MacHOCTHU.
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Puc. 2.71. ApoccenbHaa 3ac/iOHKa C 3JIeKT- Puc. 2.72. UHAYKTUBHbIE JaTYUKKU NOJIOXKe-
pUYECKMM NpPUBOAOM oGecnevyumBaeT BO3- HUA KOJIeHYaToro M pacnpepenuresibHoro
MOXXHOCTb YNpaB/ieHUA ABUraTesiemM no npo- BaJioB

Bojam

[laTyMK NONOXKEHUNA ApoCcceNbHON 3aCNOHKU MpeacTaBaseT co60M NOTEHLMOMETP, NON3YHOK
KOTOPOro COEAMHEH C OCbIO JPOCCENBbHOM 3acNOHKK. [py NOBOPOTE APOCCENS, UIBMEHAETCS ANEKTPHU-
4YeCKoe COMpoTUBIIEHNE AaT4yMKa U HaMpsXKEHWE ero NUTaHus, KOTopoe SBASETCS BbIXOAHbIM CUrHa-
nom ansa 3bY. B cuctemax anektponpuBoda ynpaBieHUs APOCCEbHOM 3ac/lOHKOM UCMonb3yeTcs
He MeHbLLE [1ByX AaTYMKOB, YTOObI KOMMbIOTEP MO ONPEAENsiTb HanpaBieHWs NepeMeLLEHNS 3aCNIOHKM.

Perynsatop Xo0i0CTOro xopa CnyXuT 4ns peryimpoBKkn 060pOTOB KOSIEHYaTOro Bana ABurartens
Ha XOJI0CTOM XOfly MYTEM U3MEHEHWS KONMYECTBa BO3AyXa, MPOXOASLLEro B 06X0 3aKPbITOM APOCCESb-
HOW 3aC/NIOHKW. Perynsitop COCTOMT U3 LAaroBOro afexkTpoasuratens, ynpasnsemoro 3bY, U KOHycHOro
KnanaHa. B coBpeMeHHbIX cUCTEMaX, MMEILLMX 60nee MOLLHbIE KOMMbIOTEPLI YIPpaBaeHUs paboTomn
[ABuratens, o6xoasaTtca 6e3 perynsTopos X0n0CToro xoaa. Komnbtotep, aHannaunpys curHasibl OT MHOMO-
YUCNEHHBIX AAaTYMKOB, YNPaBASET AIMTENbHOCTbLIO NOCTyNatoLWmMX K GOPCYyHKaM UMMYNbCOB INEKTPU-
4eCKOro ToKka M paboTow ABUraTens Ha BCeX pexmnmax, B TOM YUCE U Ha XONOCTOM XOay.

Mexay Bo3ayLWHbIM GUABTPOM M NaTPyOKOM BMYCKHOro Tpy6onpoBoAa ycTaHaBAMBaeTcs aat-
YUK MaccoBOro pacxopaa Bosayxa. [JaTinKk U3MeEHSET 4acTOTy 9/1EeKTPUHECKOro CUrHana, nocTy-
natowiero K 3bY, B 3aBUCUMOCTHK OT KOMYECTBa BO3ayXa, NPOXoAasLLero Yepes natpy6ok. OT aToro
[aTtymKa noctynaet K AbBY u aneKTpuyeckuin curHan, CooTBETCTBYIOLMIM TeMnepaType nocTynato-
Lero Bo3ayxa. B nepBbix cuctemMax 3afNeKTPOHHOro BNpPbICKa UCMOJIb30BaNMCh AAaTYUKK, OLlEeHMBa-
lolwre 06beM NocTynatoLero Bo3ayxa. Bo BmycKHOM naTpybKe ycTaHaBnMBanach 3ac/ioHKa, Kotopas
OTKJIOHS1aCcb Ha Pa3HYO BEIMYMHY B 3aBMCMMOCTM OT Hamnopa noctynatoliero so3ayxa. C 3acnoH-
KOW 6bl CBA3aH NOTEHLIMOMETP, KOTOPbIA M3MEHS COMPOTUBIIEHME B 3aBUCHMOCTU OT BESIUYMHDI
NnoBOpOTa 3ac/NoHKKU. COBpPEMEHHbIE AaT4YMKM MACCOBOro pacxoaa Bo3ayxa paboTatoT, MCMob3ys
NMPUHLMMN U3MEHEHUS 3NTEKTPUYECKOTO CONPOTUBAEHUS HArpeTon NPOBOSIOKU WM TOKOMPOBOAS-
eV NAEHKU NPU OXNTaXKAEHWU ee MOoCTynallwmMm NOTOKOM BO34yxa. YNpaBasaolWmMn KoMnbotep,
nonyyaloLni TaKkKe CUrHanbl OT AaT4nKa TeMnepaTypbl NOCTynatLWwero Bo3ayxa, MOXeT onpeae-
NIUTb Maccy NOCTYNUBLUErO B ABUraTeNlb BO34yxa.

[ns KOPPEKTHOO ynpaBfeHnst paboTon CUCTEMbI pacnpefeneHHOro BrpbICKa 3EeKTPOHHOMY 6110-
Ky TpebyloTCs CUrHanbl U OT APYruX AaT4MKOB. K mocnegHMM OTHOCATCS: AaT4MK TeMnepaTypbl oxnaxaa-
IOLLEN HMOKOCTH, AATHMK NONOMKEHMS M HACTOTbl BPaLLEeHMs KONeHYaToro Bana, JaT4Mk CKOPOCTH aBTo-
MOOGWNS, AaTYMK AETOHAUMK, AaTYMK KOHLEHTPaLMK Kncnopoaa (ycTaHaBNMBaeTCs B MPUEMHON Tpy6e
CUCTEMbI BbIMyCKa OTpaboTaBLLIMX ra30B B BapnaHTe CUCTEMbI BNPbICKa C 06pPaTHOM CBA3bIO).

B KayecTBe TemnepaTypHbIX JaTYMKOB B HACTOSILLEE BPEMSI B OCHOBHOM MCMO/b3YIOTCS NOMYyNpoBoA-
HWKM, U3MEHSIIOLLME 3NEKTPUYECKOE CONMPOTUBIIEHNE NPU UBMEHEHUN TEMNEPATYPLI. [JaT4MKM NONOXKe-
HUS U CKOPOCTM BpaLLIEHMS KOIeHYaToro Bana 06bI4HO BbIMOMAHAKTCA MHAYKTUBHOIO TMNa (puc. 2.72).
OHM BbIZAIOT UMMY/bChl INEKTPUHECKOTO TOKA NPU BPALLEHUN MaxOBHUKa C METKAMM Ha HEM.
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Puc. 2.73. Cxema pa6oTtbl agcop6epa: 1 — BcacbiBaeMbli BO34yX; 2 — ApOcCefibHas 3ac/loHKa;
3 — BMYCKHOWM KONNEKTOp ABuratens; 4 — KnanaH NpofyBKM CoCyAa C aKTMBMPOBAHHbLIM yriem;
5 — curHan ot ECU; 6 — cocya ¢ aKTUBUMPOBAHHbLIM Yriem; 7 — OKpyXKatowuin Bo3ayx; 8 — Ton-
NIMBHbIE Napbl B TOMNJIMBHOM 6aKe

CucTtema nuTaHus ¢ pacnpeaeneHHblM BNpbICKOM MOXET ObITb MOCNeA0BaTeIbHON K Napar-
nenbHoW. B napannenbHon cucteme BMpbICKa, B 3aBMCMMOCTM OT YMCna LMAMHAPOB ABUraTens,
0HOBpPEMEHHO cpabaTbiBaloT HECKOJIbKO GOPCYHOK. B cucteme ¢ nocnegosaTtesibHbIM BMPbICKOM
B HYXXHbI MOMEHT BpeMEHMU cpabaTbiBaeT TOSIbKO OflHa, KOHKPeTHasa ¢dopcyHKa. Bo BTopom cny-
Yae OBY pomKeH noay4yatb MHOOPMALIMIO O MOMEHTE HaxOXAEHUS KaXkgoro nopwHs s6amsn BMT
B TaKTe BMNycKa. [1ns aToro TpebyeTcs He TONbKO AATYMK MOSIOXKEHMS KOIeHYaToro Bana, Ho 1 gat-
YUK NOJIOKEHUS pacrnpeaenuTesibHOro Baaa. Ha coBpemMeHHbIX aBTOMOGUASX, KaK NpaBuio, ycTa-
HaBNMBalOTCS ABUraTenu ¢ nocneaoBaTe/ibHbIM BNPbICKOM.

[ns ynaBnMBaHUa napoB GeH3UHa, KOTOPbIM UcnapseTcs 3 TonJnBHOro 6aka, Bo BCEX CUC-
TemMax BMNpbICKa UCNONb3YOTCHA crnelunanbHble aacopbepbl ¢ aKTUBMPOBAHHbLIM yrnem (puc. 2.73).
AKTMBMPOBaHHbIW Yro/b, HAXOASLWMICS B CNeLnanbHOM eMKOCTHU, COeJMHEHHOM TPy6ONpPoOBOAOM
C TONIMBHbIM 6aKOM, XOPOLWO NorfowaeT napbl 6eH3unHa. Ang yaaneHma 6eH3nHa M3 agcopbepa
nocneaHu NPoayBaeTCcs BO3AYXOM M COeAMHAETCS C BMYCKHbIM TPy6onpoBoaoM ABuratens. [ns Toro
4yT06bl PaboTa ABMraTeNs NPU 3TOM He Hapyllanach,
npoayBKa MPOM3BOAUTCS TOMbKO Ha onpege-
JIEHHbIX pexumax paboTbl ABUratens, ¢ NoMo-
b0 cneLnasnbHbIX KnanaHoB, KOTOPbIe OTKPbI-
BaloTCH M 3aKpbiBaOTCs Mo KomaHae JbY.

B cuctemax BnpbiCKa ¢ 06paTHON CBA3bIO MC-
NoNb3YOTCH AATYUKU KOHLLEHTPaL UK KUC/IOPO-
Aa B 0TpabOoTaBLLUKWX ra3ax, KOTopble yCTaHaBIU-
BalOTCS B BbINMYCKHOM CUCTEME C KaTanuTude-
CKUM HENTpann3aTopom oTpaboTaBLLMX ra30B.

Katanutuyeckui HeiTpanusarop (puc. 2.74;

Puc. 2.74. OBYXCNOWHbIA TPEXKOMMOHEHT-
HbIA KaTa/IMTUYEeCKUA HeuTpanusaTop oTpa-
60TaBIUMX ra3oB: 1 — JaT4YnK KOHLEHTPaLINK
Kucnopoaa Anst 3aMKHYTOro KOHTypa yrnpaBieHus;
2 — MOHOMUTHbIA BGNOK-HOCUTENbL, 3 — MOH-
TaXKHbIX 3N1EMEHT B BMAE NMPOBO/IOYHOM CETKM;
4 — nByx060/104KOBas TEMNOU30NALUUA HENT-
panu3aTopa
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2.75) yctaHaBn1MBaeTCs B BbINYCKHOM cUcTEME
ONA  YMEHbLIEHUA COAEepXKaHUsA BpPeaHbIX
BellecTB B oTpaboTaBluMX rasax. Hewrtpanu-
3aTop COLEPMMUT OAMH BOCCTaHOBWTESbHbLIN
(poaum) u aBa OKUCIUTENBHbIX (MNaTWHa W Nan-
nagmn) Katanusatopa. OKUCAUTENbHbIE KaTa-
NIn3aTopbl CMNOCOGCTBYIOT OKUC/IEHUIO HECro-
peBLwwux yrnesogopoaos (CH) B BoasiHou nap,



Puc. 2.75. BHewwlHUt BUp, HerTpanusarTopa

a okucu yrnepoaa (CO) B yrnekucnbin ras. Boc-
CT@aHOBUTESNbHbIA KaTann3aTtop BOCCTaHaB/M-
BaeT BpeHble okcuabl adota NOy B 6e3BpefHbli
a30T. Tak KaK 3TM HEWTpanu3aTopbl CHUXKaOT
B 0TPabOoTaBLLUMX ra3ax CoAepKaHue Tpex Bpel-
HbIX BeLLeCTB, OHM Ha3blBalOTCA TPEXKOMMO-
HEHTHbIMM.

Pa6ota aBTOMOGUIbHOrO ABUraTens Ha
3TUAMPOBAHHOM GEH3MHE MPUBOAMUT K BbIXOAY
M3 CTPOS AOPOroCTOAWEro KaTaauTU4ecKoro
HenTpanuzartopa. oatoMy B 6O0/bLWIWHCTBE
CTpaH MCMnonb30BaHWe 3TUIMPOBAHHOIO GeH-
3MHa 3anpeLleHo.

TPEXKOMMNOHEHTHbIN KaTaMTUYECKUIA HENT-
panuzaTop pabotaeT Hanbonee 3GPEeKTUBHO,
€C/v B ABUraTenb NOJaeTcsi CMECb CTEXMOMET-
pUYECKOro CoCTaBa, T. €. MPW COOTHOLUEHWUU
BO3/yXa M TonimBa Kak 14,7:1 unun Koaddpuum-
eHTe M36bIlTKa BO3ayxa, paBHOM eauHuue. Ec-
/1 BO3[yXa B CMECH C/IULLKOM Mano (T. €. Mano
Kucnopopga), toraa CH n CO He MNOSHOCTbIO
OKMCNATCS (CropsT) 4o 6e30MacHOro No6o4YHOro
npoaykta. Ecnv ke Bo3gyxa CAULLKOM MHOrO,
TO HE MOXET 6bITb 06eCne4yeHO pasnoxeHue
NO, Ha Kucnopog v a3oT. [ToaToMy NosABKUIOCH
HOBOE MOKONIEHWE ABWUraTenen, B KOTOPbIX CO-
CTaB CMECW peryiMpoBascst MOCTOSHHO AN
noNly4yeHns TOYHOro COOTBETCTBUS KOIDDULIM-
€eHTa M36bITKa BO34yxa =1 c nomoulblo aaT-
4YMKa KOHUEHTpaumm Kucaopoaa (nambaa-30H-
na) (puc. 2.77), BCTpanBaemMoro B BbIMYCKHYIO
cucTemy.
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b dPeKTUBHOCTb, %

KoadbourumeHt
136bITKa Bo3ayxa

Puc. 2.76. 3aBucumoctb 3¢pPEeKTUBHOCTHU
AENCTBUA HeuTpanusatopa ot Koadpopuum-
€eHTa U36bITKa Bo3gyxa

T XXX HKK KK

Puc. 2.77. YcTpOUCTBO faT4MKaA KOHLIEHTpa-
UMM Kucnopopa: 1 — ynaoTHUTENbHOE KOJb-
10; 2 — MeTa//IMYeCKUN Kopnyc ¢ pe3bboWn
W WECTUrPaHHUKOM «M0J KitoY»; 3 — Kepamunyec-
Kui nsonarop; 4 — nposopja; 5 — ynjaoTHUTENb-
Has MaHXeTa NpoBOAOB; 6 — TOKOMOABOAS-
MM KOHTAKT NpoBoAa NUTaHUA HarpesaTtens;
7 — Hapy)XHbl/ 3aLLMUTHBIN 3KPaH C OTBEPCTU-
eM ana atMochepHoro Bo3fgyxa; 8 — TOKO-
CbeMHWK 3NEKTPUYECKOrO CUrHana; 9 — anek-
TpUYeCcKnn HarpesaTesnb; 10 — KepamMuyeckum
HaKOHEYHUK; 11 — 3alUMTHbIA 3KpaH C oTBEp-
CTMEM An1s oTpaboTaBLIMX ra30B
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JTOT AaT4MK onpeaensieT KoM4YecTBO KMCIopoaa B 0TpaboTaBLLMX ra3ax, a ero a/1eKTPUYECKni
CUrHan ucnosib3yet 3bY, KOTOPbIM COOTBETCTBEHHO U3MEHSIET KOJIMYECTBO BIMPbICKMBAEMOro TOM-
nuBa. MNpuHUKMN OencTBUS AaT4MKa 3aK/104aeTcs B COCOBHOCTM NPonycKaTb Yepes cebs MOHbI KK-
cnopoga. Ecnu cogepykaHme KUCNOpPoAa Ha aKTUBHbIX MOBEPXHOCTAX AaTynKa (04Ha U3 KOTOPOM
KOHTaKTUpyeT c aTMocdepor, a Apyras ¢ oTpaboTaBLIMMKU ra3ammn) 3HaYUTENbHO OTANYaETCS, NPo-
UCXOAMUT PE3KOE M3MEHEHME HanpsXKeHUs Ha BblBO4ax AaTymKa. MHOraa yctaHaBnuBaloT ABa haT-
YMKa KOHLEHTPaLMKN KMcnopoaa: OAuH — 0 HEMTpanusaTopa, a Apyron — nocne.

[na Toro 4To6bl KaTanM3aTop M AaT4MK KOHLIEHTPALMK KMcnopoaa Moriv abdeKTMBHO paboTaTb,
OHM [JOMKHbI 6bITb NPOrPEThLI A0 ONpeaeeHHon TemnepaTtypbl. MMHMManbHasa Temnepartypa, npu Ko-
Topon 3aaepxnaetca 90 % BpeaHbIX BelecTB, cocTaBnseT nopsaka 300 °C. HeobxoamMmo Takke
n3beratb NeperpeBa HenTpanmnsaTopa, NOCKObKY 3TO MOXET NPUBECTU K NOBPEKAEHNIO HAMOMHM-
Tens v 4acTMYHO B6I0KMPOBATb NPOXOA A1 ra3oB. Ecnu gBuratenb HaunMHaeT pabotaTb ¢ nepebos-
MU, TO HECTOPEBLLEE TOMNIMBO AOrOpaeT B KaTaM3aTope, Pe3KO YBENNYMBAS €ro Temnepatypy. MHo-
rAa MOXET ObITb JOCTAaTOYHO HECKONIbKUX MUHYT paboThbl ABMUIraTens ¢ nepebosiMu, YTo6bl NOTHOCTbIO
noBpeanTb HENTpPannaaTop. BoT noYeMy aneKTPOHHbIE CUCTEMbI COBPEMEHHbIX ABUraTenem JOMKHbI
BbISIBASATb MPOMNYCKKU B paboTe M NpeaoTBpaLLaTh KX, a TakKe npeaynpexaaTb BOAUTENS O CePbe3HO-
CTW 3TOM Npobnembl. MHOrga Ans yCKOPEHUs MporpeBa KaTannTuyecKoro HenTpanmusaTopa nocne ny-
CKa X0NI04HOr0 ABUraTens NPUMEHSIOT INEKTPUYECKUE HarpeBaTenu. JaTinkm KOHLEHTPALLMKU KUCTO-
pofa, NpMMEHSOLMECS B HAcTOsILLEEe BPEMS, MPAKTUYECKN BCE MMEIOT HarpeBaTefibHble 3IEMEHTHI.

B coBpemeHHbIXx ABUraTensix, ¢ LeNblo orpaHM4yeHns BbI6GPOCOB BPEHbIX BELLECTB B aTMOCche-
py BO Bpemsl Nporpesa ABUraTens, npeaBaputesibHble KaTalMTUYeCKMe HanTpann3aTopbl ycTaHa-
BJIUBAIOT MaKCUMMasibHO 6J/IM3KO K BbIMYCKHOMY KOJIIEKTOPY (pUC. 2.78), 4TO6bI 06ecneyunTb ObICT-
pbl NPOrpeB HeWTpanusaTopa Ao paboyein TemnepaTypbl. KWcnopoaHbie AaTYMKK YyCTAHOBEHbI
00 W nocne HenTpanusatopa.

[ns ynydlweHna 3KONOrMYecKux nokasatenen pabotbl ABuratens Heo6xXxoAnMMO He TONbKO CO-
BEPLEHCTBOBATb HENTPaNn3aTopbl OTPaboTaBLIMX ra30B, HO M ylyylaTb NPOLLECChl, MpoTeKato-
wue B gBuratene. CogeprkaHue yrneBoaopoaoB CTanio BO3MOXKHbLIM CHU3UTb 3@ CHET YMEHbLIEHUS
«eneBblx 06beMOB», TAKMX KaK 3a30p MEXAY NOPWHEM U CTEHKOM LMANHAPA Haj BEPXHUM KOM-
NPECCUOHHbIM KOMTbLLOM U MOMOCTEN BOKPYr cefen KnanaHoB.

TiwatenbHoe uccnefoBaHWe NOTOKOB FOPIOYEN CMECH BHYTPU LMAMHAPA C MOMOLLbIO KOMMbIO-
TEPHOM TEXHWKM Jano BO3MOXKHOCTb o6ecrne4ynTb 60nee NonHoe CropaHne 1 HM3Kui yposeHb CO.
YpoBeHb NO, 6bin1 yMEHbLLEH C MOMOLLbIO CUCTEMbI PELIMPKYNALMKM OTpaboTaBLUKUX ra30B NyTem 3a-
60pa YacTu rasa u3 BbINMYCKHOW CUCTEMbI M NMOAa4YM ero B NMOTOK BO34yxa Ha BMNycKe. 3TM Mepbl
N GbICTPbIA, TOYHbIV KOHTPO/Ib 3@ PaboToW ABMUratens Ha nepexofHblX PeXxuMmax MOryT CBEecTu
BpeHble BbIGPOCHI K MUHUMYMY ellie 10 KaTanu3aTopa. [15 YCKOpeHUs nporpesa KaTajanuTu4yecKo-
ro HerTpanMaaTopa v BbIxoAa ero Ha pabo4uni PeXXMM UCNONb3YETCA TaKXKe Crnoco6 BTOPUYHOM Mo-
[la4yv BO3ayxa B BbIMYCKHOM KOIEKTOP C MOMOLLbIO CMELMaNbHOMO 3/IEKTPONPUBOAHOIO Hacoca.

Opyrum addEeKTUBHbIM M pacnpocTpa-
HEHHbIM CNOCOBOM HeWTpanM3aumn BpeaHbix
NPOAYKTOB B OTpaboTaBLUMX radax aBnasercs
niaMmeHHoe AOXKWraHue, KOTOpOe OCHOBaHO
Ha CMOCOGHOCTU TOPIOYMUX COCTaBASAOLLMNX
oTpaboTaBlwux raszoe (CO, CH, anbaeruabl)
OKMUCNATLCSA MPW BbICOKMX TemnepaTypax.
OTpaboTtaBlune rasbl MOCTynawT B Kamepy
JOXUraTens, UMEIOLLYIO 3XKEKTOP, Yyepes Ko-
TOPbIA NOCTynaeT HarpeTbin BO3ayX M3 Ten-
NI006MeHHMKa. [opeHne NpoMcxoanT B Kamepe,
Puc. 2.78. BbinyCKHOW KOJUIEKTOP ABUraTens a On1s BOCMNJIaMEHEHUs CNyXXWUT 3ananbHas
C npeaBapuTeNbHbIM HEeUTPanu3aTopom cBeva.
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HENOCPEACTBEHHbIN BMPbICK BEH3WHA

MepBble cnucTemMbl BMNpbiCKa 6EH3MHA HENOCPEACTBEHHO B LMAWHAPLI ABUraTenst NoSBWUINCH
elle B NepBOM NofOBUHE XX B. U UCMNONb30BANNCh HA aBMaALMOHHbIX ABUraTensx. MonbiTku
NPUMEHEHNS HEMNOCPEACTBEHHOIO BMpbICKa B 6€H3MHOBbLIX ABUraTensax aBToMmobunen 6o1ium
npekpaweHbl B 40-e rogbl XIX B., NOTOMY 4TO Takue ABUratenn noayvyanmcb JOPOrocTosALwM-
MW, HEAKOHOMWYHBIMU U CUNIBHO AbIMUAM Ha PeXMMax 60/blWON MOLWHOCTU. BNpbiCKMBaHWe
6eH3MHa HENocpeaCcTBEHHO B LIMIMHAPLI CBA3AHO C ONpeaeneHHbIMU TPYAHOCTAMU. POpPCyH-
KW ONA HENOCPEeACTBEHHOro BMNpbiCKa 6eH3nHa paboTaloT B 60S1e€ CMOXHbIX YCIOBUAX, YEM
Te, YTO yCTaHOBJ/IEHbl BO BMYCKHOM Tpy6ornposoje. [ofloBKa 6/10Ka, B KOTOPYIO JOMXHbI yCTa-
HaB/MBaTbCSA TaKne GOPCYHKM, NonyHaeTcs 6onee CNoXHOM U aoporoi. Bpems, otBogumoe
Ha npouecc cmeceo6pa3oBaHUs NP HEMNOCPEACTBEHHOM BMPbICKE, CYLLECTBEHHO YMEHbLLA-
€TCsl, a 3Ha4uT, AN19 Xopolero cmeceobpa3oBaHnsa HEOOGX0AMMO NogaBaTb 6E€H3MH nog 60/b-
WMM AaBNEHUEM.

Co BCEMM ATUMM TPYAHOCTAMM yAan0Chb CNpPaBUTbCA cnelmanmMcTam KomnaHum Mitsubishi, Ko-
Topas BnepBble MPUMEHUIa CUCTEMY HEMOCPEACTBEHHOIO BNpbICKa 6€H3MHa Ha aBTOMOBUIIbHbIX
nsuratensx. MepBbii cepuiHbin aBToMo6unb Mitsubishi Galant ¢ apuratenem 1,8 GDI (Gasoline
Direct Injection — HenocpeacTBeHHbIN BNpbICK 6eH3nHa) nosBucsa B 1996 r. (puc. 2.81). Ceitvac
[ABUraTen C HenocpeacTBEHHbIM BMpbICKOM 6eH3uHa BbinyckatoT Peugeot-Citroén, Renault,
Toyota, DaimlerChrysler u gpyrue npoussogutenu (puc. 2.79; 2.80; 2.84).

MpenmyliectBa CUCTEMbI HEMOCPEACTBEHHOIO BMPbLICKA 3aKN04aloTCd B OCHOBHOM B Y/y4-
LWEHWM TOMIMBHON 3KOHOMMUYHOCTH, @ TaKKe M HEKOTOPOro NOBbIWEHUSA MOWHOCTU. [lepBoe
06bSACHSAETCA CNOCOBGHOCTbIO ABUIraTeNs ¢ CUCTEMOW HENOCPEACTBEHHOIO BMNpbICKa paboTaTb

b

Puc. 2.79. Cxema pBuratena Volkswagen FSI ¢ HenocpeACTBEHHbIM BNPbICKOM GeH3UHa
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Puc. 2.80. B 2000 r. komnaHusa PSA Peugeot-Citroén npeacraBuna cBon ABYXJIMTPOBbLIN Ye-
ThipexuunuHapoBbii geurartenb HPl ¢ HenocpeaCTBEHHbIM BNPbICKOM G€H3MHA, KOTOPbIA

MoOr pa6oTaTtb Ha 6eHbIX cMecax

Ha o4YeHb 6efHblx cMecsX. [ToBbIWEHME MOLWHOCTM 06YCI0BAEHO B OCHOBHOM TEM, 4TO Opra-
HM3aLKs npouecca nogayu TonavMea B LUWIWHAPLI ABMUraTeNs No3BOnseT NOBbICUTbL CTENEHb
cxaTtua 0o 12,5 (B 06bl4HbIX ABUTraTensx, paboTtalowmnx Ha 6eH3nHe, PeaKo yaaeTcs ycTaHo-
BUTb CTeMNeHb cxKaTus cBbiwe 10 n3-3a HacTynneHus 4eToHaLnu).

Puc. 2.81. ABurarenb Mitsubishi GDI — nep-
Bblii CEPpUNAHBbIA ABUrates/ib C CUCTEMOMN He-
nocpescTBEHHOro BrpbiCKa 6eH3uHa
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B aBuratene GDI TOmnuBHbLIM Hacoc
obecneynBaeT gaBneHve 5 Mlla. AneKrpo-
MarHuTHasa GOopCyHKa, yCTaHOBMIEHHas B ro-
noBKe 6/10Ka UMINHAPOB, BNPbICKMBAET 6EH-
3MH HENOCPEACTBEHHO B UMIMHAP ABUraTens
MU MOXXeT paboTaTb B ABYX pexumax. B 3aBu-
CUMOCTU OT MoJaBaemMoro 31eKTPUYEeCKOoro
CUTrHana oHa MOXET BMNpPbICKMBaTb TOMJINBO
AU MOLLHBIM KOHMYECKUM daKenom, uau
KOMMaKTHOM cTpyen (puc. 2.82). OHunuwe
NOpLWHSA UMeeT cneunanbHyto Gopmy B BUaeE
chepuryeckon BbleMKKU (puc. 2.83). Takas
dopma No3BOJISET 3aKPYTUTL NMOCTYNaloLmnm
BO34yX, HanpaBuTb BMNPbICKUBAEMOe TOMMU-
BO K CBeYe 3a)KuraHus, yCTaHOBIEHHOMW MO
LLEHTPY KaMepbl cropaHusa. BnyckHon Tpy6o-
NPOBOJ PacnoioXKeEH He COOKY, a BEpTUKalb-
HO cBepxy. OH He MMeeT pe3Kux U3rubos,
M NO3TOMY BO3[yX MOCTYNa€eT C BbICOKOW CKO-
pOCTblO.



Puc. 2.82. ®opcyHKa pBuratens GDI moxxeT pa6GotaTh B ABYX peXXumax, o6ecneumBas MoLL-
HbIX (@) 1M KOMMaKTHbIN (6) PpaKen pacnbUIeHHOro 6eH3uHa

B pa6ote gBuratens ¢ cCMCTEMOM HEMOCPEACTBEHHOIO BNPbICKA MOXHO BbIAEINTb TPU pasnmy-

HbIX pexuma:

1) pexnm paboTbl Ha cBEPXOEOHbIX CMECSX;

2) pexum paboTbl Ha CTEXMOMETPUYECKOM CMECH;
3) pexunM PesKMx yCKOPEHUM C Masbix 060pOTOB;

MepBbli peXXUM UCMOJIb3YETCS B TOM Cllydae, Korga aBToOMOOUIb ABUKETCA 6€3 PE3KUX YCKO-
peHnin co cKopocTbio rnopsaka 100-120 KM/4. Ha aToM pexunme UCnonb3yeTcs o4eHb 6eaHas
roptoyass cMecb ¢ KO3dpodULMEHTOM M3ObITKa Bo3ayxa 6osiee 2,7. B 0Obl4HbIX YCNOBUSX TaKas
CMeCb He MOXEeT BOCMIaMeHUTbCH OT UCKPbI, NMO3TOMY GOPCYHKA BMNPbICKMBAET TOMINBO KOM-
NaKTHbIM paKeNoM B KOHLLE TaKTa cxaTus (Kak B au3ene). Chepuyeckas BbleMKa B NOpLUHE Ha-
npaBnsieT CTPYIO TONJIMBA K 3NEKTPOAaM CBEYM 3axMUraHus, rae BbiCOKas KOHLEHTpaumsa napos
6eH31Ha obecnevymMBaeT BO3MOXHOCTb BOCM/IAMEHEHUSA CMECH.

BTopom peXum ncrosb3yeTcs Npu ABUKEHUM aBTOMOOUNS C BbICOKOW CKOPOCTbIO U MpU
PE3KUX YCKOPEHUSX, Korga HeE06X0AMMO MONyYUTb BbICOKYIO MOLLHOCTb. TaKOM PEXUM ABUKe-
HUA TpebyeT CTEXMOMETPUYECKOrO cocTaBa cMecu. CMeCb TaKOro coctaBa 1erko BocniamMeHs-
eTcs, Ho y aBuratensa GDI noBbilleHa CTeneHb
cxatus, U ang Toro 4Tobbl He HacTynana ge-
TOHauuMs, GOpPCyHKa BMNpPbICKMBAET TOMJIUBO
MOLHbIM pakenoM. MenKo pacnblieHHoe To-
NJNMBO 3aMOJIHAET LWIUHAP U, UCMapsAsiCb, OX-
naxgaeT MNoBepXHOCTU UWMNWHAPA, CHUXKasN
BEPOSATHOCTb NOABAEHWUSA IETOHALMK.

TpeTuit pexxum Heo6xoanM AN1a NOSyHEeHUs
6O0MbLIOr0 KPYTAWEro MOMEHTa Mpu Pe3Kom
HaXaTuu nefanu «rasar, KOrga ABuratenb pa-

60TaeT Ha Masbix 060poTax. ATOT pexxmMm pabdo-
Tbl ABUraTens oTiM4yaeTcs TEM, YTO B TeYeHUe
OA4HOro UMKna GopcyHKa cpabaTbiBaeT [Ba
pa3a. Bo Bpemsi Takta BnycKka B LMAWHAP AN

Puc. 2.83. MNopweHb gBurartens ¢ Henocpea-
CTBEHHbIM BMpPbICKOM GeH3MHa umeeT cne-
uuanbHyto dopmy (npouecc cropaHusa Hapj
nopliHem)
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Puc. 2.84. KOHCTPYKTMBHbI€ 0COGEHHOCTU ABUraTesisl C HernocpeacTBEeHHbIM BMPbICKOM GEeH-
3uHa Audi 2.0 FSI

€ro oxnaxaeHus MolHbIM daKenoM BNpbiCKMBaeTca ceepxbeaHasa cMmech (B4,1). B KoHUe TaKTa
cxaTtna GOopCyHKa elle pa3 BNpPbICKMBAET TOMMBO, HO KOMMaKTHbIM dakenom. Mpu aTom cmech
B LMIMHApe o6orallaeTcs M AeToHaLMs He HacTynaert.

Mo cpaBHEHUIO € 06bIYHBIM ABUIraTENEM C CUCTEMOW NUTAHUSA C pacnpeaeneHHbIM Brpbl-
CKOM 6€eH3uHa, aBuratesnb ¢ cuctemon GDI npumepHo Ha 10 % aKOHOMMUYHEE M BbibpacbiBa-
eT B atMocdepy Ha 20 % mMeHblle yrnekucnoro rasa. [oBbllleHne MOWHOCTU ABUratens
poxoaunt fo 10 %. OgHaKo, Kak NoKaldana aKcnjyaTauns aBTomobunen ¢ ABuratensamu Tako-
rO TMMa, OHU OYEeHb YYBCTBUTENbHbI K COAEPKaHMIO Cepbl B 6EH3UHE.

OpuWruHanbHbIM NpoLEecc HenoCcpeACTBEHHOrO BMpbicKa 6eH3MHa pa3paboTana KoMMnaHus
Orbital. B atom npouecce B UMAMHAPLI ABUraTens BNpbiCKMBaETCH 6EH3WH, 3apaHee CMeLlaHHbIN
C BO3yXOM C Nomolbio cneuunanbHon dopcyHku. PopcyHka Komnanum Orbital coctout U3 aByx
}MKNEPOB, TONJIMBHOIO ¥ BO3AYLWHOIO.

Puc. 2.85. Pa6ota ¢popcyHKu Orbital
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Bo3ayx K BO3AyWHbIM }KUKNepaMm MocTynaeT B CKaToOM BUAE OT CreLuManbHOro Komnpeccopa
npu gasnenun 0,65 Mla. JasneHune Tonnunea coctasnseT 0,8 MlMa. CHavyana cpabatbiBaeT Tomn-
JNIMBHbBIN WUKNEP, @ 3aTEM B HYXHbIH MOMEHT 1 BO3AYLUHbIA, NMO3TOMY B LMAWHAP, MOLLHbIM daKe-
IOM BNPbICKMBAETCS TONIMBHO-BO3AYLIHas CMeCb B BMAE adpo30ns (puc. 2.85).

dopcyHKa, ycTaHOBNEHHAsA B FON0OBKE LUMIMHAPA PSLOM CO CBEYOW 3axmraHus, BNpbICKUBaET
TOMNMBHO-BO3YLLUHYIO CTPYIO HEMOCPEACTBEHHO HA 3NEKTPOAbLI CBEYM 3aXKUraHus, 4to obecneyu-
BaeT ee xopollee BOCN/iaMeHeHHe.

§14

CUCTEMA MNMUTAHUA AU3ENA

Koraa B 1897 r. Pynonb® usenb co3nan nepBbi paboTocnoco6HbIN ABUraTesb, OH He MOr npeaBu-
eTb, Kakne nameHeHus npetepnut ero naest. Oco6eHHO 60Mbline UBMEHEHUS B CUCTEME MUTAHUSA
nv3enen NpoM30LWnn B NocneaHne rofbl, YTo CAenano 3TM ABuratenun 6onee NPUrogHbIMK Ans nNpu-
MEHEHMS He TONIbKO Ha rPy30BbIX, HO U HA COBPEMEHHbIX JIErKOBbIX aBTOMOOUNAX. Bonee aewesoe
TOM/IMBO, BbICOKasi 3KOHOMUYHOCTb AM3€ENbHbIX ABUraTENIENn, Mo CpaBHEHMUIO C GEH3MHOBbLIMUW, BCEraa
npuBAeKann aBTOMOOUINCTOB, HO LUIMPOKOE MPUMEHEHWNE AM3ENen CAEPHKMBAIOCH NPUCYLLUMU UM
HeAoCTaTKaMu — LYMHOCTbIO Mpu paboTe, NOBbILWEHHBIM AbIMIEHUEM U CIOXHOCTBIO MyCKa X0N0AHOM0
nsuratens. CoBpeMeHHble KOHCTPYKLMK An3enei B GO/bLIMHCTBE HE MMEIOT 3TUX HEOCTATKOB.

Cuctema nutaHmsa ansenst obecnevymBaeT nogadvy O4MLULEHHOrO AM3ebHOMO TOMMBA K LIMAWH-
[paM, CXMMaeT ero 40 BbICOKOro JaB/ieHUs], NOAAET €ro B MeNKOpacrnbIIEHHOM BUAE B Kamepy
cropaHus n cmelumsaet ¢ ropsyum (700-900 °C) oT cxKaTtus B umnmHapax (3—5 Mrlla) Bosayxom
TakK, 4To6bl OHO camoBOCNIaMeHuNock. Mocne 3aBeplueHms paboyero xoga HeE06X0ANMMO OYUCTUTb
LUMAWHAPbI OT MPOAYKTOB CropaHus.

[unsenbHoe TONAMBO OTIMYaEeTCs OT 6eH3MHa 60s1ee BbICOKOM MOTHOCTbLIO M CMa3blBaloLLEeN cro-
COBGHOCTbIO. [1151 OLLEHKM CNOCOBHOCTU AN3ENIbHOrO TOM/IMBA K CaMOBOCMNAMEHEHWIO CMYKUT LieTa-
HOBOE 4YK1CNO. LleTaHOBbIM YMCIOM Ha3blBAETCS MPOLEHTHOE COAEPKaHMe LieTaHa B ero CMeCH C alb-
da-meTunHadTanMHOM, MPKU YCIOBUM HTO 3Ta CMECb 061a1aeT TaKOoM XKe 3aePHKON BOCNITaMeHEeHHS,
4TO 1 AaHHoe TonamBo. CyllecTByOlWME AU3€ENbHbIE TOMIMBA UMEIOT LieTaHoBOEe Yncnio 45-50; npu
3TOM A1 COBPEMEHHbIX AM3€e/bHbIX ABUraTenen npeanoytutenHee 60nee BbICOKME Yncna.

]

Puc. 2.86. BapuaHTbl BNpbICKa TOMJIMBa B KaMmepy cropaHus au3ens. PasgeneHHas (a) u Hepas-
AeneHHble (6, B) Kamepbl cropaHusa: a — BuxpeBas (pupma «llepKuHc»); 6 — penbraBugHas (ABU-
rarennb [1-245); B — TopoupanbHan (aBuratenb KamA3); 1 — BcTaBKa BUXPEBOW Kamepsbl; 2 — ro-
NIOBKa UMAMHAPOB; 3 — dopcyHKa; A — NonocTb BUXPEBOW Kamepbl; b — nonoctb B NopLiHe
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Puc. 2.87. Cxema cuctembl NUTAHUA AU3ena:
1 — TONAUBHbIN 6aK; 2 — NoAKa4YnBaOLLMI Ha-
coc; 3 — TOMUBHbIA GUIbTP; 4 — TONMBHbIN
HacoC BbICOKOro AaBfieHus; 5 — ©OpCyHKa;
6 — C/MBHaa MarucTpasib

Puc. 2.88. CBeya HaKkanMBaHUA 3aKpPbITOro
TMNa: 1 — HaKOHEYHWK; 2 — u3oaupyloLias
npokKnagKa; 3 — ABOWHOE YNIOTHEHUE; 4 — cTep-
eHb; 5 — Kopnyc; 6 — ynjoTHEHWE 3alunT-
HOM 060/104KHK; 7 — HarpeBaTesibHasa Cnu-
panb; 8 — TpybKa; 9 — MNopoLIoK

CywecTByeT ABa BapuaHTa npouecca cMme-
ceobpas3oBaHusa B AM3ensx, 00YCNOBAEHHbIX
dopmon Kamepsbl cropaHus (puc. 2.86). B nep-
BOM BapuaHTe TOMJWBO BlpbICKMBaeTCA
B npeaBapuUTENbHYO Kamepy (npeakamepy),
a BO BTOPOM BapuaHTe BMPbICK TOM/nBa OCy-
LlecTBNseTCs HenocpeacTBEHHO B KaMepy Cro-
paHus, BbINOMHEHHYIO B MOPLIHE.

[Buratenu, BbINOSHEHHbIE MO MEPBOMY
BapuaHTy, Ha3blBalOTCA AM3eNsMu C pasge-
JNIEHHON KaMepow cropaHus n ob6o3Ha4vatoTcs
IDI (In Direct Injection), a BbINONHEHHbIE MO BTO-
poOMy BapuaHTy — AMU3ENsMU C HEenocpeacT-
BEHHbIM Bripbickom — DI (Direct Injection).
[Onsenn ¢ pasgeneHHoOnm Kamepou cropaHus
Msir4e paboTaloT U MeHblUe WymAT. Tem He me-
Hee [BWUratenn C HeENnocpeacTBEHHbIM Brpbl-
CKOM BCe 6osiee LMPOKO MCMOJSb3YIOTCA Ha
aBTOMOOUAAX, MOTOMY YTO MX TOMJIMBHAs 3KO-
HOMMUYHOCTb NpUMepHo Ha 20 % BbiLwle.

OcHOBHOM GYHKUMOHANbHON 3aJaven cuc-
TEM NUTaHWUS ABUratener o6omx TMMNoB ABISETCA
nojava TO4YHOro KoMyecTBa TOMN/iMBa B COOTBET-
CTBYIOWMMA UMAMHAP M B TOYHO OMnpeaeneHHoe
BpeMs. B BbICOKOOGOPOTHbIX AN3ENAX IEFKOBbIX
aBTOMOGMNEN NpoLecc BNpbiCKa 3aHMMaeT Bce-
ro TbICAYHYIO OO CEKYHAbI, U NPU 3TOM BMpbI-
CKMBaeTCH TOSIbKO Hebosbluas fo3a TonivBa.

B cuctemy nutaHua ausens BXoasT: ToOnM-
NIMBHbIV 6aK, TONMBHblE GUALTPbLI, NOAKaYM-
BaloWM Hacoc, TOMIUBHbBIK HAcOC BbICOKOIo
nasnenus (THBA), Tpy6onpoBofbl, GOPCYHKMU,
BO3/YLHbIN GUALTP U CUCTEMA BbIMyCKa OTpa-
60TaBLUMX ra3os (puc. 2.87).

[na obneryeHunst nycka an3ensa B XonogHoe
BPEMS 4acTO MPUMEHSIOTCS CBeYM HaKanuBa-
HUa (puc. 2.88). B BuxpekamepHOM Aausene
TaKas cBeya yCTaHaB/IMBAETCA B BUXpEKaMepy,
Kyaa GOpCyHKa BMNpPbICKMBAET TOMNBO.

TonnuBHbLIM 6aK AOMXKEH YOOBNETBOPSATb
TpeboBaHUAM 6e3onacHocTU. Tonaneo U3 ba-

Ka nocTynaeT B HarHeTaTe/bHbI TPYGOMNPOBO/, a 3aTeM K TOMIMBHOMY GUALTPY, C NMOMOLLbIO
noAKa4YuBatolwero Hacoca. TOMAUBHbIA GUALTP AO/KEH OYUCTUTL TOMIMBO OT BO3MOMHbIX 3a-
rPA3HEeHUI, YToBbl MexaHU4YecKue npuMecu He nonanu B THB/ u aanee. K TonanBHoMy 6aKy
NPUCOEANHSAETCS TaKMKe CIMBHOM TPY6OMpPoBO/, Mo KOTOPOMY B 6aK C/IMBAKOTCA U3MULLIKKU TONIMBA

13 THBJ, v ¢popcyHOK.

CaMbIM CNOMHbIM M JOPOrMM YCTPOMCTBOM CUCTEMbI MUTAHWUS AM3ENS ABASETCS TOMIMBHbIA HAacoC
BbICOKOro gaBnenus (THBA). MNpu cos3gaHmm nepBbIx CTalMOHapHbIX ABuratenen Pygonbd Jusennb
BbISICHW/I, YTO 4151 HAAEKHOIr0 CaMOBOCM/IaMEHEHMS TOMAMBA OHO AO/IKHO NOAABaTbCS B LMAMHAP
noJ BbICOKMM AaBneHneM. B ero KOHCTPYKLUMAX AN 3TOro MCNofib30Basacs MOLLHbIA U FPOMO3AKU#M
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Komnpeccop. B 20-e rr. Po6epT bowl pa3paboTan KOMNaKTHbIM U HagexHbin THB/. MNepBbi cepuit-
Hbln THB/, ans rpy3oBoro aBTomo6uns 6bi11 BbinyueH pupmon Bosch ewe B 1927 r.,a B 1936 .
6bln HanaxeH BbinycK THB/, 4na nerkosbix aBTOMOGUNEN.

THB/, He TONbKO CO3AaeT AaB/eHve TOMAMBa, HO U pacnpeaensiet ero no GopcyHKam CoOTBETCTBY-
IOLWMX UMAMHAPOB B COOTBETCTBUM C NOPSAKOM paboThl ABuraTtens. PopcyHKu coeaunstoTes ¢ THB
Tpy60onNpoBOAaMM BbICOKOro AaBneHuns. POPCYHKN BXOAAT CBOEHM HUKHEN 4acTbio — pPacnblIMTENS MU
— B KaMepbl cropaHus. Pacnbinutenn MMEIOT O4eHb MasnleHbK1e OTBEPCTUS, HeobxoaMMble ANs TOro,
4TOOGbI TOMMBO NOCTYNasno B KaMepy CropaHust B MENKO pacnblIeHHOM BMAE M IErKO BOCM/IaMEHSASOCh.

BoaaywHbI GUNbTp ycTaHaBAMBaETCSA Ha BNYCKHOM TpybonpoBoAe ABUraTens M o4maeT no-
CTynaiolLMi B LMIMHAPBI BO34yX. BbiMyCKHasA cucTtemMa CoaepKMT Tpy6onpoBoabl, MyLWTENb U Ya-
CTO 060pyayeTcs KaTaIMTUHECKUMM HENTpanM3aTopaMu v ApyrMmMun yCTPOMCTBaAMMU AN CHUKEHUS
KOMM4YecTBa BPeAHbIX BELLECTB B OTpabOoTaBLUNX rasax.

MEXAHUYECKUE CUCTEMbI BMPbICKA

MoMeHT nofayu TonanBa U ero KoMYeCcTBO 4O HeJaBHEr0 BPEMEHW KOHTPOAMPOBaIUCh B AM3e-
NIAX MeXaHU4eCKMM cnoco6oM. AT GyHKLUMK BbinonHanucb THB/ 1 dopcyHkamu.

TOMJINBHbIE HACOCbI BbICOKOI0 ABJIEHUA

MepBble THB/, 6blM MOX0XKM Ha MUHUATIOPHbIE pAaHble ABUraTenu. KynaykoBbli Bas, NPUBOAUB-
LINICS B AENCTBUE OT KOJIEHYATOro Basa ABMraTens, ¢ Y4ACI0M BbICTYMOB, COOTBETCTBYIOLLMX YUC-
Ny UMAMHAPOB, BO3AENCTBOBAs Ha CEPUI0 MIYHMKEPHbIX Nap (MOPLHEBbLIX HACOCOB BbICOKOrO
nasneHus) (puc. 2.89). C 1960 r. an3enu nerkoBbix aBTomobunen ncnonbaytoT THB/ poTopHOro
Tnna. PotopHbin THB/, npeactaBnser cobomn yCTPOMCTBO C BpallaloWUMCs KyladyKoBbiM Basiom,
MMEIOLLMM OfMH BbICTYM, KOTOPbIA BO3AEWCTBYET Ha NMYHXEpPHbIE Napbl, PAacnofiOXeHHble paau-
anbHO, YMC/O KOTOPbIX TaKXe COOTBETCTBYET YUCAY LUMIMHAPOB ABUratens. Takne Hacochbl Ha3bl-
BaloTca pacnpegenutenbHbiMu. OHW OTAIMYAKOTCA OT PSAHBIX KOMMAKTHOCTbIO U MeHbluen cebe-
CTOMMOCTbIO B NPOM3BOACTBE. MexaHu4YecKkue ycTponCcTBa (a B nocneaHee BPeEMS 3/IEKTPOHHbIE),
BCTPOEHHbIE B HACOC, PEryMpyloT MOMEHT BMpbICKa, MOBOpaYyvnBas Bnepen wiv Halag Kynadko-

HE BTN

MakcumanbHas nogada Tonnunea Yactuynasa nopaya Tonnvsa BhiknioueHue nogaym
Havano noaauu KoHeL nogayun Havano noaauu KoHel nogayun HuxHaa
Tonamea Tonauea Tonamea Tonauea To4Ka
(oTBEpPCTHE (oTBEpPCTHE (oTBEpPCTHE (oTBEpPCTHE mepTBa
3aKpblBaeTCs) OTKpblBaETCHA) 3aKpblBaeTCs) OTKpbIBaETCH)

Puc. 2.89. PerynupoBaHue nogayu tonausa B THB/] ¢ psaAHbIM pacnonoXeHuem rniyHKep-
HbIX Nap: 1 — 1“3 TONIMBHOMO KaHana; 2 — K GOPCyHKe; 3 — BTYNIKA; 4 — MAYHXKEP; D — HUKHAA
perynupylowas cnMpanbHas BbleMKa; 6 — BepTUKanbHas KaHaBKa
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Bbl Ban, ¥ nogadvy TonanBa, ¢ NMOMOLLbIO OT-
CeYHbIX KnanaHoB, c6pacbiBaloLLMX JaBlIEHHE,
KOrga BMPbICHYTO AOCTATO4YHOE KOMMYECTBO
Tonnuea. Cnefgyer OTMETUTb, YTO Hayano
BMPbICKUBAHWUA JO/IKHO OblTb TOYHO YCTAHOB-
JIeHO Mo BpemeHu, B npegenax £1° nosopota
KONeH4YaToro Bana, C Liefblo NoaaepX aHuns on-
TUManbHOro pacxofa TonaMBa U TOKCMYHOCTH
OTpaboTaBLUNX ra30B.

MnyHXepHas napa npeacTtaBnser cobow
NopLUeHb (NAYHXeP) U UUAUHAP (BTY/NKA) He-
6onbworo pasmepa. MNayHKep v BTYNKY U3ro-
—— : TaB/IMBAIOT M3 BbICOKOKAYeCTBEHHOW CTanu
Puc. 2.90. MHoronnyHXepHbin paaHbii THB C BbICOKOW TOYHOCTbIO M B MPOLIECCE U3rOTOB-
NeHWs UHAUBUAYaNbHO NPUTUPAIOT APYr K ApY-
ry, 4To6bl 06ecne4YnuTb MUHUManbHbIM 3a30p B CONpsieHn. Bo BTyIKe Ha pa3HOM YpOBHe MNpo-
cBepeHbl ABa 0TBepCcTHs. HYepes oHO oTBEPCTUE (BMYCKHOE) TOM/IMBO NOCTYNaeT, a Yepes Apyroe
(BbINYCKHOE) OTBOAMUTCH. B MHOTOMNYHXEPHOM Hacoce YUCNO MIYHXKEPHbIX Nap paBHO YUCy Lu-
JIMHAPOB ABUraTens U Ka)xaas napa cHabaeT TOMMBOM onpeaeneHHbln LuanHap (puc. 2.90).

[nyH}epHble napbl ycTaHOBAEHbI B Kopnyce THB/, B KOTOPOM MMeIOTCS KaHanbl Ans noasona
1 0TBOAA@ TOoMNAMBaA. KaxKabli NayHxep Ha GOKOBOWM NOBEPXHOCTU UMEET CreLManbHyo CpanbHYio
KaHaBKy — OTCEYHYIO KPOMKY. B HUXHeNn YacTn Kopnyca THB/[ Ha noAWwunHUKax KadyeHus ycTa-
HOBJIEH Ky/a4yKOBbIM Ban, KOTOPbIMA NPUBOAUTCS OT KOMlEHYaToro Bana Asuratens. Bce nayHxepbl

v

A
(©)
C
=

Puc. 2.91. Cxema pa60Tbl NyHXEePHOM napbl: | — BNycK ToNAnea (HanonHexue); Il — Havano asu-
KeHusa nnyHxepa Beepx; [l — MOMeEHT Havyana HarHeTaHus; IV — MOMEHT OTCe4yKkMu nogayu; A — oT-
ceyHas KpoMKa; b — nepenyckHoe OKHO; B — BNYCKHOE OKHO; [T — HaanyHXepHoe NpoCTPaHCT-
BO; [ — pa3srpy304HbIi NoscoK; E — 3anopHas 4yacTb KnanaHa; 1 — KynayoK; 2 — TONKaTesb;
3 — nayHxep; 4 — BTYyNKa NiyHxepa; 5 — HarHetaTeNbHbIM KnanaH; 6 — npyXuHa KnanaHa
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C MOMOLLbIO NMPYXKMH NPUKMMAIOTCS K COOTBETCTBY-
oMM Kynadkam. Mpu BpalleHnn Ky1a4yKoBOro
Bafla KylaykuM B OMNpeaeneHHon nocneaosa-
TENbHOCTU nepeMeLlatoT MAYHXKepbl BHYTPH
BTY/IOK. [py ABUXEHUM NAyHMKepa BBEPX OH
CHayana 3aKpblBaeT BbINMYCKHOE OTBepcTue
BO BTY/IKE, @ 3aTeM BMNyCKHoOe (puc. 2.91).

MNoa naBneHnem TonanBa OTKPbIBAETCH Ha-
rHeTaTeNlbHbIM KnanaH, HaxoAsdWMncs CBepXy
rMNb3bl, U TOMIMBO MOCTyNnaeT 4yepesd Tpybo-
NpPOBOAbl BbICOKOrO AaB/IEHUSI K COOTBETCTBY-
oMM dopcyHKam (puc. 2.92).

BHyTpK GOpCYHKM pacnonoxeHa urna, Ko-
Topas CBepxy MOAKMMAaETCs MPYXMHOW W 3a-
KpblBaeT TOMAMBY MPOXOA K OTBEPCTUAM pac-
neinutens. MNoa agencrtenem gaBneHus Tonanea
urna npUNoAHUMAaETCS, CMUMas NPYXKUHY, U TONN-
BO Ha4YMHAET BNPbLICKMBATLCS Yepes pacnbiinuTeb
B Kamepy cropaHus. lpouecc BNpbICKMBaHUA
npeKpaLlaeTcs B MOMEHT, KOr4a KaHaBKa OT-
CEYHOM KPOMKM MNYHXepa COBMNaAET C BbIMyCK-
HbIM OTBEPCTMEM B TMIb3e. B 3TOT MOMEHT
NPOWCXOANT PE3KOE NaJieHne AaBeHMS TOMIKU-
Ba M Urna GOPCyHKMN 3aKPbIBAET pacnblInTENb,
He gonycKas noAaTeKaHus TonaunBea.

Ecnn noBopayuBaTtb MNAYHXKEP BHYTPU
rMAb3bl, TO U3-3@ HAK/IOHA OTCEYHOM KPOMKM
OyaeT U3MEHATbCA MOMEHT OKOHYaHUs noaa-
Yyu TONAMBa, a cnefaoBaTeslbHO, U KOIMYECTBO
aToro tonnuea. [na noBopoTa MAyHXepoB
Ha KaXXAoM M3 HUX 3aKpensieHa WecTepHs, Ha-
X0A4sLLasncs B 3aL,eneHnn ¢ 3y64aTon peNKom.
Peilka cBfidaHa MexaHWYEeCKMM MNPUBOAOM
C nepanbto akcenepatopa. Mo3aToMy Haxkatue
nefany Bbl3blBaeT nepemelleHne penku, Ko-
Topas OJHOBPEMEHHO MOBOpa4YMBaET Bce
NAYHXepbl U UBMEHSAET KOMMYECTBO TOM/UBA,
noctynawwero B UMANHAPLI ABuratens. Ans
TOro 4YTo6bl 3arnyWuTb An3enb, HEOBXOAMMO
npexkpaTuTb nogady Tonaunea. B atom cnyyvae
BCE NMYHXepbl NOBOPAYMBalOTCS B MOJOXKe-
HWe, NPU KOTOPOM OTCEYHasH KPOMKa MOCTOSH-
HO COeAMHSAETCS C BblMYCKHbIM OTBEPCTUEM.

Puc. 2.92. KOHCTpyKuUA MHOroabipyaTon
dopcyHKU: 1 — Kopnyc pacnbinuntens; 2 — ur-
na; 3 — ravka; 4 — ycTaHOBOYHblE WTUDTHI;
5 — npocTtaBKa; 6 — WwrTaHra; 7 — Kopnyc ¢op-
CYHKMW; 8 — YNIOTHUTENIbHOE KOJbLIO; 9 — LWTY-
uep; 10 — dunbtp; 11 — ynnoTHAOWAA
BTyNKa; 12 — perynMpoBOYHbIE MPOKNAAKMK;
13 — ynopHasa npoknagka; 14 — npyxuHa

[Mpy NBMEHEHMM YACTOTbl BpaLlEHUs KOJIeHYaToro Bana Heo6XxoAnMMO UBMEHATb MOMEHT
Ha4vana nogayu Tonamea B UMAnHAPLI. C 3TOM Lenbio Ha KynadykoBom Bane THB/, yctaHoB-
neHa ueHTpoberkHasa MydTa onepexxeHns BNpbiCKUBAHMUA TonanBa. BHyTpu MydThl MMeIOT-
CSl TPY3MKK, KOTOPbIE NMPU YBEIMYEHNN 0GOPOTOB KOMIEHYATOro Basa pacxoasatcsa noa Aew-
CTBMEM LEHTPOBEKHbIX CM U MPOBOPAYMBAlOT KyNayKoBbl Ban No ¢pal3e OTHOCUTENbHO
npuBoga. YBennMyeHue 4acTtoTbl BpalleHUs KoneH4yaToro Bana ABuratens npuBoauT K 60-
nee paHHeMy Ha4vany BMNPbICKMBAHMWSA, @ YMEHblleHWe — K 6osiee No3aHeMY.
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Puc. 2.93. PacnpepenutenbHbii THB[] ¢ akcuanbHbIM ABUXKEHUEM MYHXepa U KOMMNeHca-
TOPOM fAaBJ/ieHUA BO BNyCKHOM Tpy6onpoBoae (LDA)

B ogHonnyHxepHbix THBZ, ncnonb3yeTcst TOIbKO 0fHa NAyHXepHas napa, a nogaya nopumm To-
naMBa K GopcyHKam pasinyHbIX LMAMHAPOB AM3€eNs OCYLLECTBASETCH C MOMOLLbIO CNeLManbHOro
Bpallatoulerocs pacnpegenutens. TakMe Hacocbl Ha3biBAOTCA TaKKe pacnpeaenuTenbHbIMu
(puc. 2.93). PacnpepenutenbHble THBJ, 601ee KOMNaKTHbI, MX Macca MeHbLLE, HO MIYHXepy npu-
XxoauTcsa paboTtaTb ¢ 60MblUeN YacTOTOM XOA40B U A0NTOBEYHOCTb TAKMX HACOCOB HUXKE.

CUCTEMA NUTAHUA COMMON RAIL

Cnepytowmm Wwarom B pasBUTUM CUCTEM TOMAMBOMOAAYM Au3enen sBnsetcs cuctema Common
Rail (puc. 2.94). Ee 0co6eHHOCTbIO CTano MCMNosib30BaHWe aKKyMynsaTOPHOro y3na (pe3epsyapa),
KOTOpPbIM COAEPKMT pacnpenenmtenbHbi Tpy6onpoBo (06uwaa pamna), TMHUK Nogayu TonamMea
n GopcyHKK. ABY no 3agaHHOW NporpaMme nepeaaeT ynpaBnsiowmi cCurHan K coneHonay GopcyH-
KW, KOTOpas nojaeT TOMJMBO B Kamepy CropaHus aBuratensi. Micnonb3oBaHWe 3[ecb NpuHuuMna
pa3aeneHus y3na, co3aatollero aaBfneHne (Hacoc BbICOKOro AaBJ/ieHMS), U y3na BNPbICKMBAHMUS
(aneKkTpoMarHuTHas ¢dopcyHKa) obecneynMBaeT NOBbIWEHUE TOYHOCTWU YMNpaBieHWs MpPoLeccoMm
CropaHus, a TakxKe yBeandyeHue gaBneHus BnpbiCKMBaHusa (puc. 2.95).
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Cuctemy Common Rail, paspaboTaHHyto

dunpmon Bosch, otnmyatoT cneaytoline ocobeH-
HOCTH:

BO3MOHOCTb YCTaHOBKM cUCTEMbI 6e3 pa-
[IMKaNbHOro M3MEHEHWs1 KOHCTPYKLMK ca-
MO0 AM3eNbHOro ABUraTens;

[aBneHne TonauMBa NOAAEPKUBAETCH
Ha HeoOX0IMMOM YPOBHE, HE3aBWCUMO OT Yac-
TOTbI BpPalLEHUS KONleH4YaToro Bana ABura-
Tens. 3T0 AaeT BO3MOXHOCTb YBENUYUTb
BE/IMYMHY KPYTSALLErO MOMEHTA NPU MasnbiX
obopoTax ABuratens;

yrnpaBneH1Me CUCTEMOW OCYLLLECTBNAETCS MoA
KOHTPOMIEM 3MIEKTPOHMKK, MOITOMY KOnye-
CTBO BMPbICKMBAEMOr0 B LIMIMHAPBI TONNBA
[l03upyeTcs 6onee TO4HO. ITO ynydllaeT npo-
LLeCC CrOpaHus U CHWXKAET pacxo TONAuBa;

Puc. 2.94. Cuctema Common Rail

TONIMBO BMNPbICKMBaAETCA Noj AaB1IEHNUEM OKOJ10 135 MIla. Takoe BbICOKOE AaBneHue obecne-
4YMBaeT nojslydieHmne o4eHb MENIKO pacrnbl/IEHHOro TonJiMBa, KOTOpPOE CropaeT noaHee U NpuBo-
ANT K YMEHbLEHUIO BPEAHbIX Bbl6p0COB N CHUXXEHUIO ObIMHOCTHU OTpaﬁOTaBLIJVIX rasos. Euwe
6onee nonHoe CropaHue Moxet ObITb 06ecne4yeHo NnpUMEHEHUEM NpeaBapuUTEIbHOro Brpbl-
CKa U1 MHOIFOKpaTHOro BMNpbICKa B TEHYEHWE OQHOI0 TaKTa,
OpraHM3auund npouecca BrnpbiCKa C MOMOLLbIO 3TEKTPOHNKN NaE€T BOSMOXHOCTb CyLLECTBEHHO

CHU3UTb LHYMHOCTb AN3€eN4;

B otnnyne oT Apyrux cuctemM NuUTaHus an3enem, ynpasnsiolmnx paboTon KynayKoBbIX MEXaHU3-
MOB, cuctema Common Rail aBnseTcs akkyMynsiTOPHOM CUCTEMOM, B KOTOPOW TOMMBO HaXoaMUTCS
noj BbICOKMM AaBNeHUEM B akKymynatopHom y3ane (Rail).
Cuctema Common Rail cOCTOUT 13 Tpex OCHOBHbIX YaCTeN: KOHTYpa HU3KOro AaB/EHUS, KOHTY-
pa BbICOKOrO AaB/ieHUS U CUCTEMbI JAaTYUKOB.

=

3
THBA
[
[atunk
[aBneHus
TNH dunbTp
f I ——
/
KnanaH [Opyrve
perynuposaHus MCNONHWTENbHbIE AneKTpo-
AaB/ieHus ycTponcrea ruapasnaMyecKas
dopcyHKa

[atinku

Puc. 2.95. Cxema pa6oTtbl cuctembl Common Rail
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B KOHTYp HM3KOro AaBfieHUs BXOOAT: TOMJMBHbIA 6aK, NogKa4yMBaloWMUIM HACOC, TOMIUBHbIN
GUNBLTP 1 coeanHUTENbHbIE TPYO6ONPOBOAbI.

KOHTYp BbICOKOro AaBNEHNS COCTOUT M3 HAcoca BbICOKOIO AaBNEHMS (3aMEHSIOWEro TpaanLu-
OHHbIY THB/]) ¢ KOHTPOMbHLIM KlanaHoM, akKyMyISTOPHOrO y3ia BbICOKOro AaBneHus (pammbl)
C AATYMKOM, KOHTPONAUPYIOLLMM B HEN JaBneHue, POPCYHOK U CoeAUHUTENbHbIX TPY6OoNnpoBoLOB
BbICOKOr0 JaBfeHns. AKKYMYNATOPHbIN y3en NpeacTaBaser coOO0M ANUHHYIO TPpyOy C nonepeyHo
pacnonoXeHHbIMW WITyLepamMmn ansa noacoeanHeHns GOpPCcyHOK M BbINOMHEH ABYXCNOMHbLIM (BHYT-
PEHHWI CNOW U3rOTOBJMIEH U3 XUMUYECKU MHEPTHOrO Matepuana).

ONeKTPOoHHbIN 610K yrnpaBneHus cuctembl Common Rail nonydyaer anexkTpuyeckne curHanbl ot
cnefyLWwmx JaTYMKOB: NONOXKEHUS KONEHYATOro Bana, NoloXeHus pacnpeaennteNibHoro Bana, ne-
peMelleHns nejanun «rasa», AaBleHUs HaaayBa, TeMNepaTypbl Bo3ayxa, TeMnepaTypbl oxiaxaato-
e ¥MAKOCTU, MACCOBOr0 pacxoja BO3ayXa U AaB/ieHUs TOM/IMBA B aKKyMY/STOPHOM y3Jle.

[aT4ynKm onpeaensoT 3Ha4YeHUs COOTBETCTBYIOLWNX GU3NYECKUX BENNYMH, a DBY Ha ocHoBe
MONYYEHHbIX CUTHANOB Bbl4MCASET HEO6XOANMOE KOIMYECTBO NOAABaEMOro ToNnBa, 4aeT KOMaH-
[ly Ha Ha4vano BNpbICKa, onpeaensieT NPoAOIKUTENbHOCTb OTKPLITUS GOPCYHKKU, KOPPEKTUPYET Na-
pameTpbl BNpbICKa U ynpaBaseT paboTon BCEN CUCTEMDI.

B KOHType HW3KOro faB/eHus NogKavyMBaloLWwmMin Hacoc 3acacbiBaeT TONIMBO U3 6aKa, Mponyc-
KaeT ero yepesd bunbTp, B KOTOPOM 3aLEPKMBAIOTCA 3arps3HEHUs, U JOCTaBASET ero K KOHTypy
BbICOKOIO JaBNeHUS.

B KOHTYpe BbICOKOro AaBfieHMs HAaCOC BbICOKOro AaBfiEHMS NoAaeT TOMJAUMBO B aKKYMyNsATop-
HbIV y3eN, rAe OHO HaxoAMTCs NPU MakcMmanbHoM AaBneHun 135 Mla ¢ NOMOLLbIO KOHTPO/IbHO-
ro KnanaHa. Ecnn KOHTpONbHbIM KnanaH Hacoca BbICOKOrO AaB/IEHUS OTKPbIBAETCA MO KOMaHae
3BbY, TONAMBO OT Hacoca No CMBHOMY TPYGONpPOBOAY NOCTynaeT B TOMMBHbIM 6aK. Kaxaas dop-
CyHKa COEAMHSIETCS C aKKYMYISTOPHbLIM Y3/10M OTAENbHbIM TPY6OMPOBOAOM BbICOKOrO AaB/EHUS,
a BHYTpU GOPCYHKU UMEETCH YyNpaBsIOWMK CONEHOUA (ANEKTPOMaArHUTHbIM KnanaH). Mpu nonyye-
HUWM KOMaHOHOIO 3NEeKTPUYECKOro curHana ot 3bY ¢opcyHKa HayMHaeT BNPbICKMBATb TOMJINBO
B COOTBETCTBYOLWMI LMAMHAP. BNpbICK TONAnBa NpogoNKaeTcs A0 TeX Nop, NOKa 31EKTPOMarHuT-
HbI KnanaH GOPCYHKM He OTKIYMTCH NO KOMaHAe 6/10Ka ynpaBaeHusl, KoTopbii onpeaenser
MOMEHT Ha4vana BMNpbICKa U KONMYEeCTBO TOMNBA, NOSlyYas AaHHble OT JaTYUKOB M CpaBHUBas Mo-
Jly4EeHHble 3Ha4YeHUs CO crneLunanbHOM NPorpaMMon, 3a50XKEHHOM B NaMaTi KoMnbloTepa. Kpome
TOro, 6;10K MNPOM3BOANT NOCTOSAHHbIN KOHTPOMb PaboTOCNOCOBHOCTM CUCTEMDI.

[MOCKONbKY B aKKYMYJISTOPHOM y3/1€ TOM/IMBO HAaXo4MUTCsA NpW NOCTOSSHHOM M BbICOKOM [aBne-
HWUWU, 3TO JaeT BO3MOXHOCTb BMpbICKa HEBGONbLWNX M TOYHO OTMEPEHHbIX nopuun Tonamea. llo-
fiIBMIaCb BO3MOXHOCTb BMpbICKa NpeaBapuTenbHOM Nopuuu TonavBa nepes OCHOBHOW, YTO AaeT
BO3MOHOCTb 3HAYUTENBHO YNYHLINTL NPOLIECC CrOpaHKS.

YCTPOMCTBO KOMMOHEHTOB CUCTEMblI COMMON RAIL
B KayecTBe NoaKaumMBaloLLEro Hacoca UCMoNb3YTC 3NEKTPUYECKME HACOChl, KOTOPblE MOTYT yCTaHaB-
NIMBaTbCS KaK BHYTpY 6aKa, Tak 1 B Tpyb6onpoBoae MexKay 6akoM 1 punsTpoM. KOHCTPYKLIMS Taknx Haco-
COB CXOAHa C 3/IEKTPUYECKMMM BEH30HACOCaMM, KOTOPbIE MPUMEHSIOT B CUCTEMAaX BMpbICKa. MNpu oTKAtO-
YEeHWU NMUTaHUS INEKTPOABUraTENs HAacoca TONIMBO NepecTaeT NocTynaTh K ABMraTesto U OH [MOXHET.

TonnuMBoOMNoAKa4YMBaloOLLIM Hacoc 06beAMHSAET B cebe aNeKTpoaBUraTesib U PONMKOBLIN HAcoc.
TonnnMBO NPOTEKAET YepEe3 NIEKTPOABUIraTENb U OXNaxaaeT ero. Hacochl, pacnonoyxXeHHble BHYTpH
6akKa, Nydlle oxnaxaalTcs U, Kak npaBuio, MMEIOT MeHblUMe pa3mepbl. Ha Bbixoge M3 Hacoca
nMeeTcst 06paTHbI KnanaH, Heo6XxoAMMbIM ANs 06ecnedyeHnss CTeKaHns TonamMBa M3 Tpy6onpoBo-
[a o6paTHO B 6aK. B cucteme MoryT MCnonb30BaTbCs U Apyrve TONInMBOMNOAKa4YMBaloLMe Hacochl,
HanpuMep LeCcTePEHHbIe.

Hacoc BbICOKOro AaBfieHMsa 3TON CUCTEMbl pacrnonaraeTcs B NOAKANoOTHOM MPOCTPaHCTBE aB-
TOMOOWMASA, 06bIYHO B TOM e MecTe, rae 1 THB/. Hacoc co3gaeT BbiCOKOE AaBfieHne, Heobxoam-
MOe€ A9 BNpbICKa TOM/IMBA Ha BCEX PEeXMMax paboTbl AU3ens.
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Puc. 2.96. Cxema ycTpoitctBa THB/l: a — npoAonbHbIN pa3pes: 1 — Ban npMBoaa; 2 — 3KCLEH-
TPUKOBbIN KyNa4yoK; 3 — MyHXep CO BTYNKONW; 4 — Kamepa Haj NiayHXepom; 5 — BNYCKHOM Kna-
naH; 6 — 9NEeKTPOMArHUTHbIN KnanaH OTKJIIOYEHWUS NAYHKEPHON CEKLMKN; 7 — BbIMYCKHOM KanaH;
8 — ynnoTHeHWE; 9 — WTyLep MarucTpanu, BeayLen K akkymynsaTopy BbICOKOro gaBnexust; 10 — kna-
naH perynmpoBaHus aaBneHus; 11 — WapuKoBbIK KnanaH; 12 — maructpanb 06paTHOro cnvea
Tonnuea; 13 — maructpans nogayv tonamea K THB/; 14 — 3almTHbIM KnanaH ¢ APOCCebHbIM OT-
BepcTMem; 15 — nepenycKHOM KaHasl HU3KOro JaBfieHUs; 6 — nonepeYvHbin pa3pes: 1 — Basi npu-
BOAA; 2 — 3KCUEHTPUKOBbLIN KyNna4voK; 3 — MyHXep C BTYNKOW; 4 — BMNYCKHOW KnanaH; 5 — Bbl-
NYCKHOW KnanaH; 6 — nogaya Tonavea

107



Puc. 2.97. AKKyMyniTOpHbIA y3en cuctembl  Puc. 2.98. KnanaH KOHTponA aaB/ieHUs
Common Rail

Puc. 2.99. ®opcyHku cuctembl Common Rail gusens BMW

Hacoc BbICOKOro gaBneHus (puc. 2.96) npMBoaMTCS B AENCTBME OT KOJIeHYaToro Bana ABura-
Tens NocpeAcTBOM 3y6yaTon, LlenHon unm peMeHHon nepeaadn. Hacoc cma3biBaeTcs v oxnaxaa-
eTcsl caMMM TonMBOM. Ha Bxode B HAcoC yCTaHOB/EH NpefoXpaHUTeNbHbIN KnanaH, He JonycKa-
IOLLMI NaAeHUs AaBNEHNS B CUCTEME.

Tpu nayHKepa NpUBOASTCS B AENCTBUE IKCLEHTPMKOM, YCTAHOB/IEHHbIM Ha Basie Hacoca. pu
OBWXXEHWW MAYHXepa BHWU3 Noj AENCTBUEM NPYKMHbI OTKPbIBAETCS KanaH 1 TONJIMBO 3anofHaeT
NPOCTPAHCTBO HaA NAyHxXepoM. [pn xoae NayHKepa BBEPX KnanaH 3akpbiBaeTcs U TOMIMBO CHKMU-
MaeTcs MIyHXXEepPOoM.

AKKYMYNSTOPHbIV y3en (puc. 2.97) asnsetca o6Wwmm 4ns Bcex LMnnMHApoB aAsuratens. NpumeHe-
HWE aKKyMYNSITOPHOro y3/7a COOTBETCTBYIOWErO 0GbeMa CHUXKAET MynbCalun LaBAeHWUs ToMaunBa.
1§ Toro 4to6bl MAKCUManbHO CHU3WUTb NySibCaLMm AaBEHUS, 06bEM paMibl JOMKEH ObITb KaK MOX-
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Puc. 2.100. Typ6oausenb Renault o6bemom 1,9 n ¢ cucremoit Common Rail 6bin BbinyweH
B 2000 r. TonaiuBHasa pamna (0603Ha4YeHa XenTbiM) yCTaHOBJIEHA NapannenibHoO pacnpepje-
nuTtenbHOMY Bany

HO GOMbLLIMM, XOTH, C APYrOM CTOPOHbI, 3TO MOXET NPUBECTU K 3aLepKKe NPU 3anonHEHUU 3TOro y3-
Nla TONMBOM, a cfiefloBaTeNbHO, K 3alepPXKKe NycKa ABuraTtens. B cBA3u C 3TUM KOHCTPYKTOpam npu-
XOLMTCH MATU Ha onpefeNieHHbI KoMnpoMuce. M3rotaBnmMBaeTcs y3en u3 BbICOKOMPOYHOM CTau.

KOHTpObHLIM KnanaH gaBneHus (puc. 2.98) ynpaBnseTcs KOMMbIOTEPOM, BXOAALLMM B 610K yrpas-
JIEHWS, U NOJAEPKUBAET NOCTOSIHHOE aB/IEHNE B aKKyMYNSTOPHOM y3ne. [pUMeHstoTca ABa BapuaHTa
YCTAHOBKM K/1anaHa: Ha Hacoce BbICOKOrO JaBfiEHNs UM HEMOCPEACTBEHHO Ha aKKyMy/SITOPHOM y3ne.

Celno KnanaHa 3akpbITO WAPUKOM, Ha KOTOPbIW C O4HOM CTOPOHbI BO3AENCTBYET JaB/IEHUE TO-
navMBa, a ¢ Apyron — cymMMapHas cuna OT MPYKUHbl CepAeyHMKa KianaHa M 37eKTpoMarHura.
OneKTpomarHuT ynpasnseTcs nepemMeHHbIM TOKOM OT 6/10Ka ynpasneHus. MNpu ygennyeHnv gasne-
HWS TONMBa CBEPX 3aJaHHON BENMYMHbI KnanaH OTKPbIBaeTcs U TONIMBO cOpacbiBaeTcs B CUB-
HYIO MarucTpalsb, yMeHbLUas JaBleHne B aKKYMYISTOPHOM y3ne.

Ha ocHoBe curHana ot gatynKa AasneHusa SBY onpeaenseT faBNeHUe B aKKyMYATOPHOM y3ne.

B dopcyHKax ABuratens UMeoTCs NEKTPOMarHuTbl, KOTopble ynpaBastoT paboTon aTnx dop-
CYHOK, Nnonyyas aneKTpuyeckune curHansl ot IbY (puc. 2.99).

Pacnbintens GopCyHKKU 3aKPbIT UII0M, KOTOPas NPUMXMMAaETCS K Ceuly pacnbliMTens 3a cHeT co-
BMECTHOI0 JENCTBUSA YCUINUS CHATUS NMPYXKUHBI U CUITbI AaBNEHUS TOMIMBA. NEKTPOMAarHUTHbIN Kna-
naH CMYXUT TONbKO [N19 yNpaBieHWs JaBneHUem TOMauBa, U NpW nojadve 3MeKTPUYECKOro ToKa
Ha ero 06MOTKY YMEHbLUAET CUy JaB/eHus, NPenaTCTBYIOLLYIO NOAHATUIO UMbl GOPCYHKM U Havany
npoLecca BrnpbICKa. [pu OTKNIOYEHUM aneKTpoMarHuTa GopCcyHKa 3aKpbliBaeTCs M BMPbICK TOMIMBa
npekpalyaetcs. TonMeo, NpocaynBaioLleecs n3 GOPCYHKW, MonajaeT B CIMBHYIO MarucTpasb.
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B nocnegHee Bpems Bce 60/bllee MPUMEHEHUE Ha FPY30BbLIX aBTOMOOGUISX U aBTOBYCax Haxo-
aut cuctema nopayum tonnmea HEUT (Hydraulically Actuated Unit Ignition) — anexkTpoHHas rugpa-
BMYEecKas cuctema Bnpbicka. OCHOBHbIM y3nom cuctembl HEUT saBnsietcs Hacoc-pOpCcyHKa;
KynayKoBbIM Ban NPUBOAA UCNOSTHUTENbHbBIX MEXaHU3MOB HacoC-GOPCYHOK 34eCb 3aMEHEH r'MAPO-
npuBogom. Macno nogaetcs B Hacoc-GOPCYHKY No cneunanbHON MarnctTpanm U3 CUCTeEMbl CMas-
Ku aBuratens nog gasneHvem okono 25 Mrla. MNonagas B Hacoc-popPCyHKyY, Macio BO34eNCTBYET
Ha COOTBETCTBYIOLWMN MACASHbIV NAYHXeEP, NepeMeLLaloLLMii TONIMBHbIN MAYHKEpP. ATOT NAYHXKepP
M3-3a CBOEro MeHbLLIEro AameTpa Co3aaeT BbICOKOE AaBneHne BrpbicKa (cBbile 160 MMa), 4yto
[aeT BO3MOXHOCTb AOOGUTLCS NyYLIEro pacnblieHns TonanBa U ONTUMU3aLNN ero CMeLnBaHUSA
C BO3ayxoMm. B otinune ot gpyrmx cuctem aasnenue B cucteme HEUT abCcontoTHO He 3aBUCKUT OT Ya-
CTOThI BpallleHWs ABuUratens 1 obecnedynBaeT nogady TOnIvMBa B KaMepy CropaHus B HYXHbl MO-
MEHT BPEMEHMW M B ONTMManbHOM KOJIMYecTBe.

§15

CUCTEMA NMUTAHUA TA30BbIM TOMNJINBOM

[Buratenv razo6annoHHblX aBTOMOOGUAEN MOMYyT paboTaTb Ha PasfiMyHbIX MPUPOAHbLIX U MPOMbILL-
JIEHHbIX ra3ax, KOTopble MOMYT HAaXOAUTbCS KaK B CXaTOM, TaK U B CXWKEHHOM BUAE B cneyuasnb-
HbIX GanoHax.

B 0CHOBHOM B KayecTBe TaKOro rada Mcnonb3yetcs MeTaH. B 6annoHax cxatblv ra3 HaxoauT-
csl nog AaBnexHunem nopsaka 20 Mla.

CXWMXKEeHHbIM ras — 370, KaK npaBW/io, CMeCb nponaHa W 6yTaHa, HaxoAUTCA B XUAKOM
COCTOSIHMKW B GannoHe npu 6onee HUM3KOM AaBneHunn nopsaka 1,6—2 Mlla. CKUKEHHbIN ras
B 6a//IoHe He [o/MKEeH 3aHMMaTb BECb 06bEM, HYacTb ra3a [10/1KHa Haxo4uUTbCs B ra3006pa3HOM
COCTOSIHUM, YTOOblI HE MPOM3OLWWIO pa3pylleHns 6ansioHa nNpu yBennyeHnn obbema KUAKOCTU
BC/leACTBME Harpesa.

o cpaBHEHUIO C XUAKUM HeDTAHLIM TOMNIMBOM ra3 o61aaeT HEKOTOPbIMU NpenmyLecTBamm
npu KCNONIb30BaHWK €ro B KavyecTBe Tonaunea ang BC. Bo-nepBbiX, ra3 gelesne XUAKOro Tonau-
Ba. Bo-BTOpbIX, OH Nyylle CMeLlIMBaETCs C BO34yxXOoM, 06paldys OAHOPOAHYIO FOptoYyio CMECh,
n obecnevmBaeT 60see NosHoe cropaHMe, N03TOMy B OTpaboTaBLIMX ra3ax ra306ailoHHbIX aBTO-
MOOGWNEN CoIEPKUTCS MEeHbLUIEe BpeaHbIX BelecTB. Kpome Toro, rad B oTiM4me oT 6eH31Ha He pas-
KUKaeT MOTOPHOE Mac/o, a 3TO rapaHTMPYeT yMeHbLUEHWE U3HOCA AeTanen ABuratensl. AHTUAETo-
HaLMOHHasa CTOMKOCTb ra3a Bhbllle, Yem 6eH3uHa. B To e BpeMs cMecCb rasa ¢ BO3yXOM UMeeT
MEHbLLYIO TEMIOTY CrOpaHMa U CTaHAapTHbIM ABUraTenb Npu pabote Ha raze 6yaeT MMETb MeHb-
LLYIO MOLLLHOCTb, YEM TOT }Ke ABUraTesb Npu paboTe Ha KUAKOM TornBe. HecMoTpsl Ha HEKOTOpblE
HenocTaTKK, ra3ob6anoHHble aBTOMOGKAN NoJyYatoT Bce 60/bliee pacnpocTpaHeHWe B MUPe.

Mepen TeM Kak noaatb ra3 B Kamepy CropaHusi, Hy»>HO CHU3WUTb ero JaBieHue, ANna Yero uc-
NnoNb3ylOT cneuunanbHble peaykTopbl. CKUXKEHHbIV ra3 npeaBapuTeNbHO NepeBoanTcs B ra3oo6-
pasHoe COCTOSIHWE C MOMOLLbIO UCNapuTenss — cneumanbHoro Ten006MeHHUKa, NOAKIIOYEHHOIO
K CUCTEME OXNTaXKIEeHUS ABUraTens.

Bce 6onbliue M3BECTHbLIX MPOM3BOANUTENEN aBTOMOGUIEN CEPUMHO BbINyCKalOT MOAENM, NPea-
Ha3Ha4YeHHble ANA 3KCMyaTaumMm Ha ABYX BuAax TOMMBa — MMUAKOM M razoobpasHom (Volvo,
BMW, FIAT, Rover 1 ap.). Ha aTux aBToMo6UIaX NapaniefbHO ycTaHaBINBalOTCS ABE CUCTEMbI MK-
TaHUa — 079 XUMAKOro Tonauea v ans rasa (puc. 2.101). BoaguTenb MOXET C NOMOLLbK KOHTPOJIb-
HOrO yCTPOWCTBa NepeKnoyaTb paboTy ABUraTeNs Ha TOT UM APYrov BuA TONAMBa v onpeaenstb
OCTaTOK Nt06Oro TonMBa € MOMOLLbIO KOHTPO/bHbIX MPUGOPOB.

110



Puc. 2.101. ABTomo6unb BMW 316 g moxket  Puc. 2.102. EMKOCTb /11 ra3a npou3BOACT-
pa6oTtaTb Ha GEH3UHE U CUXEHHOM rase Ba KomnaHuu Ford Motors

Heob6xoanmo pa3mellaTtb ra3oBble 6a10Hbl B 6€30MacHOM MecTe, YTOObl OHU He Bbln NoBpe-
KAeHbI B cnydae aBapun. MHorga 6annoHbl ycTaHaBAnBatoT B 6araxkHOM OTAENEHWUM TIETKOBbIX aB-
TOMOGUAEN, HO pacnonaratT UX NPU 3TOM KaK MOXKHO Janblue OT 3ajHen YyacTn aBTomoobuns,
KOTOpas MOXKeT NOABEPIrHYTbCS yaapy Npu aBapuun. Ha rpy3oBbiX aBTOMOOUASX 6anioHbl A1 CKa-
TOro rasa 06bl4HO pa3MeLatoT Mexay pamon 1 rpy3oBor nnatdopmon. Y aBtobycoB 6aiioHbl MO-
ryT pacnonaratbCs Ha Kpbllwe. HeKoTopble NPOUM3BOAUTENM U3rOTABAMBAOT EMKOCTU 4151 ra30BO-
ro TonJanBa M3 KOMMO3UTHbIX MaTepUanoB crneunanbHon GopMbl AN AydlWero Ucnosb3oBaHUs
ob6beMa 6araxHuka (puc. 2.102).

§16

HAAAYB ABC

OaHMM M3 cnoco60B MOBbIWEHUS MOLHOCTW ABUraTeNs BHYTPEHHEro CropaHus SBAsSeTcs yBenu-
YeHue KomyecTBa MocTynatoLero B LMAMHAPLI Bo3ayxa. ogaya B ABMratenib BO3ayxa npu nono-
WUTENbHOM JaBNeHUN Ha3blBaeTCcsA HaaayBoM. B HacTosiLee BpeMs 3apyb6exHbiMU drupmamMm npo-
nasogutcs ot 50 o 90 % ABuUratenen ¢ HaaLyBoM OT o6LLero o6bema BblNyCKaeMblx ABUraTenen.

B IBC npUMeHsI0T MexaHM4eCcK1in HafayB, Korja Bo3ayx 3aKa4ymMBaeTcs cneuualibHbiM Ha-
COCOM (KOMMPECCOPOM), UMEIOWMM MEXaHUYECKMK MpuBoa, U TypOoHaAAyB, NMpu KOTOPOM
KOMMNpeccop NpMBOAUTCA B AeNCTBUE TypbMHON Gnarogapsa aHeprum otpaboTaBLlUMX ra3oBs.

Haunbonbluee pacnpocTpaHeHWe nosy4ns HagayB € NMpUMEHEHWeM pagnanbHOM LEHTPOCTPEMMU-
TeNbHON TYpOUHbI 1 LLIEHTPOBGEKHOIr0 KoMnpeccopa. [1oa AeNcTBUEM LIEHTPOBEKHBIX CW, BbI3BaHHbIX
BpalleHMeM Koseca c onaTkamu, Bo3ayx oTépacbiBaeTcs K nepudepun Koneca, a B €ro LieHTpe
CcO3[aeTcst paspexeHune, 4to obecrnedynBaeT BcacbiBaHWe Bo3ayxa (puc. 2.103). Ona addeKTMBHOM
paboTbl TYyPGOKOMMPECCOpPa YacToTa BpaLLeHMs Koneca KoMMnpeccopa A0MKHa 6blTb 04EHb BbICOKOWM
He MeHee 50—100 Tbic. MuH L,

Mpu pa6ote ABC 13 BbiNyCKHOro Tpy6onpoBoAa Noj AaBleHWeM BbiGpacbiBatoTCA NPOAYKTbI
CropaHus, KOTopble UMEIOT BbICOKYO TeMnepatypy. [NoToK ra3oB NpMBOAUT BO BpalleHWe Koeco
Typ6uHbI, KOTOpOe nepefaeTcs 3aKpenieHHOMY Ha O6LLEM Basle Konecy KoMnpeccopa.

[na poctxkeHns dasbl HaLayBa, T. €. MOMEHTa, KOrAa JaB/ieHue BO3/lyxa Ha BIyCKE NPeBbICUT
aTMocdepHoe, Heo6x0anMO, YTOObI Gblla AOCTUIHYTa ONPEAENEHHas YacToTa BpallleHUs TYPOUHbI
(He MeHee 60 000 MuH~1). Mpu Manbix 060poTax ABMraTeNs TYp6OKOMIPeccop paboTaeT B AeXyp-
HOM pexuMme (4actota 5 000-10 000 MuH™L). Heo6x0aMMO yunTbIBaTb, YTO HalMuue TypGUHbI
B BblMYCKHOM TpaKTe CO3JaeT CONPOTMUBIEHME BbIXOAy 0TpaboTaBLLMX ra30B.
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CywecTtByeT ABe npob6iembl, CBA3aHHble
C HagayBoM aBuratenei. Nepeas 3akno4aeTcs
B TOM, YTO daB/ieHWe HaadyBa yBeauyYuMBaeT
OTpa6oTasiume Bosayx CTeNeHb CXaTusa ABWratens v yBennyuMBaet
rasbl =\ = CKJIOHHOCTb ABWUratens K AeToHauuw. Btopas
npobnema cBs3aHa € TeM, YTO YeM B6osblue Ya-
Typ6uHa Ban HacocHoe CTOTa BpalleHUs KoneH4yaToro Bana, Tem 60/b-
Koneco we obpagyercs oTpaboTaBLIMX ras3oB M TeM
ObICTpee BpallaeTcs KOMNpeccop, yBenminsas
KONMYeCcTBO BO3ayXa, MOCTYNatoLero B LUInNH-
pbl. 3TO NPUBOANT K YBEMHEHWUIO MOLLHOCTH
aBuratenss U O4HOBPEMEHHOMY YBETUYEHMIO
KonnyecTBa 0TpaboTaBLUMX Fra30B C Nocneayto-
LLIMM POCTOM 4Mucna 060poToB TypOMHbLI. Ecnaun
He npesycMOTPEeTb CheuuanbHbiXx mMep, 3ToT
Puc. 2.103. Cxema pa60Tbl TypGoOKOMMpec- npouecc nNpuBeAeT K paspylleHuto aetanew
copa aBuratens unu typ6okomnpeccopa.

MNPOMEXYTOYHOE OXJIAXXAEHUE BO3AYXA

M3BECTHO, 4TO CxaTue Bo3ayxa NpMBOAMT K NO-
BbILIEHWIO €ro TemnepaTypbl. B coBpemMeHHbIX
HaAyBHbIX ABMraTeNax 4acTo MPUMEHSOT Npo-
MEXYTO4YHOE OXNlaXKAeHWe nocTynatouiero ot
Typ6oKkomnpeccopa Bo3ayxa (puc. 2.104).
C aToM uenblo BO3AOyX, CXaTblh B TYpOOKOM-
npeccope, NOCTynaeT B cneuunanbHbIin Tenno-
06MEHHMK, B KOTOPOM BO3/yX OXNa*KaaeTcs 40
Temnepatypbl 50-60 °C. OxnaxkaeHne Bo3ay-
Xa [aeT BO3MOXHOCTb YNyylUTb HaMoJIHEeHUe
UMAMHAPOB 3a CYET yBENIMYEeHUS MIOTHOCTU
BO3/yxa U CHU3WUTb BEPOSTHOCTb BO3HUKHOBEHMS
neToHauuun. OxnarkageHue BO3fdyxa MoOBblWaeT
MOLLHOCTb ABMUraTens ¢ HaaayBoOM MPUMEPHO
Puc. 2.104. Typ6okomMnpeccop ¢ NPoMeXy- Ha 20 % npv 0 AHOBPEMEHHOM Y/y4LlWEHUN TOM-
TOUYHbIM OXJIAXKAEHUEM JIMBHOM 3KOHOMMWYHOCTH.

PEFYJIMPOBAHUE JABNEHUA HAAAYBA

MpUHUKMN perynMpoBaHmsa 3aKiio4aeTcs B OrpaHnyYeHnr 4acToTbl BpalleHus Typ6okomMnpeccopa
nocse AOCTUXKEHUs Heo6XoAMMOro aaBnexHns HaaayBa. C aToM LeNbio MCNOoAb3YeTes cneuunanbHbIv
nepenycKHOM KnanaH, KOTOpbI OrpaHU4YMBaET KOIMYECTBO OTPabOoTaBLUIMX Fra30B, MPOXOASALMX Ye-
pe3 TypbuHy (puc. 2.105).

B cucteme Bbinycka nepep TypbruHon nmeetcs 06BOAHON (6anacHbIi) KaHa, KOTOpbIv gaeT
BO3MOXHOCTb OTPaGOoTaBLWNM ra3zaM MUHOBATb TYPGUHY. ITOT KaHa/l OTKpbIBAETCA Nepenyck-
HbIM KJanaHoMm. YyBCTBUTENbHbIM 3/1EMEHTOM K/lanaHa ABAsSeTcs noanpyMHeHHas MeMbpaHa,
Ha KOTOPYIO BO3ENCTBYIOT ABE NPOTUBOMONOXKHO HaMpPaBNEHHbIE CUbl: CHUA CXKaTUS MPYHKUHbI
W JaBneHue Bo3ayxa nocne Typb6okomnpeccopa. MNpu JOCTUKEHNN 3aAaHHOMO JaBNeHUs Haaay-
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Ba MeMbpaHa nporvbaeTtcs, CxUmas MpyrKu-
HY, @ COeAMHEHHbIN C MeEMBpPaHOW KnanaH oT-
KpblBaeT 06BOAHON KaHan. [JaBneHune HagayBa
MOXHO OTperyaMpoBaTb npeaBapuTebHbIM
CXaTMeM MPYKUHbI.

B coBpeMeHHbIX ABuratensax ¢ tfypéoHaa-
aysom (puc. 2.106) mMaKkcumanbHoe paBne-
HMe HaaayBa perynmpyeTcs CUCTEMOW yrnpaB-
nenus auratenem. KomnbloTep nonyvaer
CUrHan oT gatynka abConTHOrO gaBneHus,
CpaBHMBAET €ro ¢ BEINYMHON HOMUHANBHO-
ro 3HavyeHus [OaBNeHWs, COoAep}Kalumcs
B NamsiTW, U YNpaBAsSeT 3NeKTPOMarHUTHbIM
nepenyckHbIM KnanaHom. Pa6oTa 3anekTpo-
MarHMTHOrO KnamnaHa KoppeKTupyeTcs B 3a-
BMCUMOCTM OT CKOPOCTHOIO M Harpy304HOro
pexuMoB ABuratens.

Puc. 2.105. PerynupoBaHue HagayBa: 1 — Ko-
Nleco KoMnpeccopa; 2 — MNOALWMMHUKKM poTOopa;
3 — Koneco Typ6uHbl; 4 — nepenyckHOW KnanaH

6 Bbixoa
BO3ayxa

Bbixog
rasos

Mopava 7 8
macna

BbixnonHble
14 rasbl

Tpy6Ka nogayun Bosgyxa
B NHEBMOKaMepy

Bbixoa
Macna

Puc. 2.106. Typ6okomnpeccop Garret: 1 — nonaTtku TypbuHbl; 2 — Kopnyc TypOuHbl; 3 — Ten-
nioBas 3almTa; 4 — Kopnyc NoAWWNHUKOB; 5 — ynop; 6 — 3almMTHasa NnacTuHa; 7 — KOpnyc KOM-
npeccopa; 8 — anddysop; 9 — nHeBMOKamepa ynpasfieHnsa 3acioHkon; 10 — Koneco Kom-
npeccopa; 11 — ynnoTHeHue; 12 — noAwnnHuK; 13 — BTyNKa noalwunHuKka; 14 — 3acnoHka
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O4yeHb BaXHbIM BOMpPOC — BbIGOP npa-
BUNbHOIO pasmepa TYPOUHbI A1 KOHKPETHO-
ro apurartens. B nepBbix gBuratensix c Typoo-
HagdyBOM QAN JIerKkoBblX aBToOMOGUNEw
1970-X IT. UCNONb30BaNUCh FOTOBbIE KOHCT-
PYKUMK, pa3paboTaHHble, KaK npasuio, Ang
onsenen 60NnblIMX FPYy30BbiX aBTOMOOUNEN.
Takne ycTpoWcTBa [OaBajiM XOpoWMUW pe-
3ynbTaT ANg yBEUYEHUS MaKcumalbHOMU
MOLLHOCTU, HO 6blIN HEIDDEKTUBHLIMU ANA
nonyyeHUss GONbLIOTO KPYTALWEro MoMeHTa
B CpefHEM [AMana3oHe 4acToT BpalleHus
aBuratens, T. €. 415 NoJly4eHuss JoCTaTO4YHOM
npueMmncTocTn aBToMobung. bonblive Typ-
6VHbl TpeboBa/lM HEKOTOPOro BPEMEHM
) Ha «PaCKPyTKy», KOrga npu He6OoNblMX Ha-
rpy3Kax oTKpblBanacb ApoccefibHas 3acnoH-
Puc. 2.107. Cxema pa60Tbl Typ6oKOMMpec- Ka, 4TO NPUBOANNIO K 3a[lepKKe HapacTaHus
copa c U3MeHsieMOW reomeTpuen faBneHns HapgyBa. 10T adbeKT nonayyun
Ha3BaHue Typ6osAMbI.

BONbIWMHCTBO COBPEMEHHbIX TyPOGOKOM-
NPeccopoB NEerkoBbix aBTOMOGUIEN WMEIOT
HeGOoNbllMe pa3mMepbl M BbLICOKYID 4acToTy
BpalLeHus.

[ns Toro 4tobbl yBENNYUTL AMana3oH vyac-
TOT BpalleHUs ABuratensi, nNpum KoOTOpbIX
Typ6oHaaays obecneymBaeT MoBbllLEHWE Aa-
BNE€HUSA, NMPUMEHSIOTCA Mo ABa TypOOKOM-
npeccopa Ha ogHom asuratene. OaunH Typ6o-
Komnpeccop paboTaeT Npu HU3KKUX 06opoTaXx,
a BTOPOM Npu BbICOKMX. B nocnegHmx nokone-
HUAX HaOdyBHbIX ABUratenen cranu npume-
Puc. 2.108. BHelwHH BUA Typ6GOKOMMNpecco- HATbCA TypOOKOMMPECCOPbI C NEepeMeHHON
pa c U3MeHsiemMon reomeTpuen reomeTpuen (puc. 2.107), KOTopble CoXpaHs-

IOT BbICOKYIO CKOPOCTb ras3oB MNpu MasblX
HarpysKax, TaK 4To Typ6uHa Bcerga BpallaeTcs C HyXXHOM CKOPOCTbIO. B Takux Typ6oKomMnpec-
copax NOoTOK HanpaBiseMblx Ha TYPOUHY ra30B ynpaBaseTcs ¢ MOMOLLbIO CNeLManbHbIX MOBO-
padymBatowmxcs nonatok. OAHOBPEMEHHbI NOBOPOT SIONATOK NPOM3BOAMTCS C MOMOLLLIO LUTOKA
BaKyyMHOW Kamepbl. PazpexeHne B Kamepe peryampyercs 3IeKTPOMarHMTHbIM KiamnaHoMm
no CUrHany KomnbloTepa.

KomnaHusa Daimler AG, KoTopas Ha cBoux aBToMo6unsax Mercedes B Te4eHWe NMPOAOSIKU-
TEeNbHOr0 BPEMEHU NPUMEHANIa MEXaHUMYECKMI HaAAyB, ceryac UCnonb3yeT TYypOOKOMMpeccop
C U3BMEHSEMOW reomMeTpuen, B KOTOPOM MOBOPOT JIOMNATOK OCYLECTBAAETCS C MOMOLbIO 3NEKT-
poasuratens (puc. 2.108).

Mpu paboTe cucTeMbl Typ6oOHaALyBa NPOUCXOAUT CUNbHbBIM Harpes TypOUHbI, @ KOMMPECcop ocTa-
€TCA CPaBHUTENbHO XONOAHbIM. O4eHb BaKHbIM y3/10M, ONpeaenstowmnmM 4OroBE4YHOCTb TYPOOKOM-
npeccopa, ABNSEeTCcs y3en NoAlnNHMKOB Bana. O6bl4HO Macno A1 CMa3Ku NOALIMMHUKOB nojaeTcs
NoA faBNEHNEM U3 CUCTEMbI CMa3Ku ABuratens. MHorga ans noBblleHWs paboTocnoCco6HOCTM Haaay-
Ba NPUMEHSIOT OX/TaXKAeHWe Kopnyca TypOUHbI XMAKOCTbIO M3 CUCTEMbI OXNaXKaeHWs asuratens. MNoc-
1€ NPOJOMKNUTENTbHOMO ABUXKEHUSA Ha BbICOKOM CKOPOCTN aBTOMOOBUNS ¢ TypboHaaayBom TypbuHa Mo-
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Puc. 2.109. AusenbHbiA gBUratenb ¢ Typ6o- Puc. 2.110. Typ6oKoMNnayHAHbIA AgBUratesib
HaaAyBOM Scania

KET PaCKPYTUTLCS A0 BbICOKMX CKOPOCTEM (COTHM ThiCAY 060POTOB B MUHYTY). [locne 0CTaHOBKM [1BU-
ratens Typ6OKOMMNPECCop OCTaHaBAMBAETCS HE Cpa3y, @ Macno yXKe He NMOCTynaeT K NoALUnHUKaMm.
Y106bl HE NPOM30LLI0 NOBPEKAEHNS MOALLMIMTHUKOB, PEKOMEHAYETCS NEPe] BbIK/IOYEHUEM ABUIaTe-
N1 AaTb EMY BO3MOXHOCTb HEKOTOPOE BPEMS NOpaboTaTb Ha XOJI0CTOM XOAY.

OyeHb xopoLwo cuctema TypboHaaayBa paboTtaeT B auzensx. OTpaboTaBLuve rasbl B AU3ene Xo-
noaHee, 4eM B 6EH3MHOBbLIX ABUraTensx, 4To obaeryaet paboTy TypbOKoOMNpeccopa, U, Kpome To-
ro, B AM3ene He CyllecTBYeT ONacHOCTU BO3HWKHOBEHUS AeTOHaUMW. [103TOMy Hecny4yanHo, 4To
Typ6oHaAayB yCTaHaB/AMBAETCS NMOYTU Ha BCEX COBPEMEHHbIX AN3ENbHbIX ABUraTensx NerkoBbix
aBTomobunen (puc. 2.109).

B MHOroUMANHAPOBLIX ABUraTensx ¢ 60abWKUM pabovyuM 06bEMOM HEKOTOPLIX FPY30BbIX aBTO-
Mobunen oTpaboTaBLIMe ra3bl MPOAOKAOT 061aaaTh 60/bLION SHEPTMEN, AaXKe NOCE MPOXOXK-
neHva TypboKomnpeccopa. 3Ty SHEPrUi0 MOXHO WMCMNOJSIb30BaTh A9 AajbHENLIEro NOBbILLEHUS
MOLLHOCTHbIX XapaKTEPUCTUK ABUraTeNs, co3aaBas Tak Ha3blBaeMble TYypOOKOMMNayHAHbIe ABUra-
Tenu (puc. 2.110). B Takom aBuratene yacTb 3Heprum oTpaboTaBLUMX Fra30B UCMONb3yeTcs Ans
pacKpy4nMBaHMsa AONONHUTENIbHON TYPOUHbI, KOTOpas Yepes rmapaBanyecKyto MydTy CBs3aHa C KO-
NleHYaTbiM Banom. Takas KOHCTPYKLIMS JaeT BO3MOXHOCTb, YBEIMYNUTb KPYTSALWMA MOMEHT Ha Bane
aBuratens.

MEXAHWYECKWUIM HAOOYB

MexaHW4ecKu HagayB NOSIBUACA paHblle TypOoHaLayBa, HO 4O HACTOSLWEro BpeMEHW ocTaeTcs
anbTepHaTMBOM TypboHaaayBy. HacToTa BpalleHUs Hacoca-KoMnpeccopa No6on MexaHU4ecKomn
cUCcTeMbl HagayBa NPsiMO MPOMNOpLMOHaNbHa YacToTe BPaLLEHUs KoleHYaToro Bana (MOCKOMbKY
NPUBOAMUTCA OT Hero). No3TOMy M KOIMYECTBO BO3Ayxa NpU HajayBe NponopLUoHanbHO YyactoTe
BpaleHus. MNpun 3TOM UCKIIOHAIOTCA BbICOKME TeMMepaTypbl U 3a4epKu Hagaysa. C Apyron cro-
POHbI, CUCTEMbI MEXAHWYECKOI0 HaAyBa 3aHMMaloT 6oJiblle MecTa, TPEOYIOT CreLmanbHoro npu-
BoAa (06bl4HO 3y6yaTblM PEMEHb) M CUNTbHO WYMSAT. B KayecTBe HAaCOCOB B CUCTEME MEXaHUYECKO-
ro HagayBa MOTYT UCMOMb30BaTbCS Pal3/IMYHbIE YCTPOMCTBA, HO Hanbosbluee pacnpocTpaHeHue
nonyynnu HarHetatenu Tuna Ruts (puc. 2.111; 2.112).
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Puc. 2.111. Cuctema MexaHU4YECKOro Hap- Puc. 2.112. ABurartesib ¢ CUCTEMON MEXaHU-
AyBa c HarHeTatenem Tuna Ruts YyecKoro HaagayBa

§17

3AXUIFAHUE B ABUTATENAX

PaboTocnoco6HOCTb 6EH3MHOBOrO ABMraTens 3aBWUCUT HE TOSIbKO OT CBOEBPEMEHHOW Mojayu
B €ro UMANHAPbI TOMIMBHO-BO3AYLIHOM roptoven CMecH M nocneaylowero yaaneHns npoayKtos
CropaHus, HO U BOCNIaMEHEHUS B HYXKHbI MOMEHT roptoyer CMECK OT UCKPbI C MOMOLLbIO CUCTEMbI
3auranmnsa. MIckpa NpocKaKMBaeT MEXAy 3/IeKTPOJaMn CBeYMn 3axuraHus (puc. 2.113). Ceeva
BBOpaynBaeTCs B pe3b60BOE OTBEPCTUE, BbINONHEHHOE B FON0OBKE 6/10Ka.

CBeun 3akuMraHusa 3a MHOIMe rofbl CBOEro CylWweCcTBOBaHMUSA NMPUHLMMWANBHO Mano U3MeHU-
JIUCb, HO 3@ CYET MPUMEHEHUS HOBENLLMX MaTepUanoB U COBPEMEHHbIX TEXHONOIMI cTanun 6onee
HadeXHbIMW U [ONroBeYHbIMU. HEKOTOpble CBEYU C MNAaTUHOBLIMWU 3NEKTPOAAMMU MOTYT NpPoCy-
*nTb Ao 100 Thic. KM npo6era aBToMoO6MNS.

[ns Toro 4to6bl MeXAy 3NEeKTpoAamMM CBeYM 3axuraHusa (puc. 2.114) npocKoyuna MUcKpa,
Ha Hee HYXKHO NoAaTb BbICOKOe HanpsieHue (He meHee 20 000 B). Ha aBToMo6UIAX, B KOTOPbIX MC-
NOb3YIOTCA UCTOYHUKM SNEKTPUYECKOrO TOKA C HanpsixkeHnem 12 B, 4ns nony4eHus BbICOKOro Ha-
NPSXKEHNA NPUMEHSAETCS KaTylKa 3axuraHnusg — TpaHchopmaTop ¢ ABYMS 0OMOTKaMu (MepBUYHOM
1 BTOPUYHOWM), OTIMHAOLWMMNUCS YUCTIOM BUTKOB.

KaTywKa 3axuranus (puc. 2.115) umeeT BHYTPEHHUIN cepaeyHuK. BropuyHas o6MOTKa, MMetoLas
60nbllee YUCNO0 BUTKOB, HAMOTaHa BOKpPYr cepaevHuKka. OanH ee KOHeL, COeIMHEH C LeHTPasbHbIM
BbIBOAOM KaTyLLIKK, 8 BTOPOX — C HU3KOBOJILTHOM KIIeMMOMW. lNepBryHas 0O6MOTKa (C MEHbLUUM YuC-
JIOM BMTKOB) HaMoTaHa NoBepx BTOPUYHOW, U €€ BblIBOAbI COEAUHEHbBI C HU3KOBOSBTHBIMU KIleMMaMMU.

Ha BTOpMYHOM 0OMOTKE KaTylKW 3aXMraHuUs BbICOKOE HanpsKeHue BO3HWKaeT nocne Toro,
KaK yepes3 NepBUYHYI0 06GMOTKY NPOMAET MMMNYSIbC TOKA HU3KOI0 HanpsiXeHus.

MOMEHT onepereHnsa 3arKMraHns SBASETCA BECbMa BaXKHbIM NapaMeTPOM U JOIKEH perynu-
poBaTbCs B COOTBETCTBMM C UBMEHEHMAMM 0OOPOTOB M Harpy3Kku ABuratens. Ha nepebix aBTOMO-
GUNbHBIX ABWUraTeNsax OnepexeHne 3axKnraHusa peryimpoBanocb BPYyUHyO, 419 Yero Ha npru6opHoOMm
LMTKEe aBTOMOGMAS pacnofaranachk crneuuanbHas pyKosTKa. 3aTem Ha CMEHY py4HOMY pPerynsTo-
py NpuLlen pacnpeaenunTesb 3axmMraHms cHadana ¢ MexaHMYeCKMMU KOHTaKTamu, a 3atem m 6ec-
KOHTaKTHbIN (puc. 2.116).
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Puc. 2.113. CBeva 3aKuraHumss 6€eH3UHOBOro
ABurartensi: 1 — KOHTaKTHas ravka; 2 — ope6-
peHuve unzonatopa (6apbepbl A1 TOKa YTEYKM);
3 — KOHTaKTHbIN CTeprKeHb; 4 — KepaMU4ecKum
n3onatop; 5 — MeTanIM4ecku Kopmnyc; 6 — To-
KOMPOBOASALIMN CTEKNOrEPMETUK; 7 — YMIOTHU-
TenbHOe KOMbLO; 8 — TennooTBoAasLas Lwanoba;
9 — UeHTpanbHbIN anekTpog; 10 — TennoBom Ko-
Hyc nsonatopa; 11 — paboyas kamepa; 12 — 60-
KOBOW 3/1EKTPOS «Macca»; h — MCKpoBOM 3a30p

Puc. 2.114. PaGo4yas 4acTb CBe4YM 3axKura-
HUA

Puc 2.115. KOHCTPYKLUMUA KaTyluKU 3aKura-
HUA: 1 — KpbllWKa; 2 — KOHTAKTHOE rHe3ao;
3 — BUHT; 4 — BbIBOJ HM3KOrO HaMNpsKeHUs;
5 — ynnoTHWUTeNbHaa Npoknagka; 6 — Konble-
BOW MarHuMTonpoBosa; 7 — nepBuYHas 06MOTKa;
8 — BTOpuyHas o6MoTKa; 9 — dapdopoBbIn
nzondatop; 10 — Koxyx KaTylwku; 11 — TpaHc-
dopmMaTopHOe Macno; 12 — CceplevHUK;
13 — KapToHHasg NpoKiagKka; 14 — KoHTaKTHas
npy*KMHa

oA KpblWKOW pacnpeaenutens, B KOTo-
pYIO BXOAWT OAMH BbICOKOBOJLTHbIM MPOBOA
OT KaTyWKK 3axKUraHus W BbIXOAUT He-
CKO/IbKO NPOBOAOB, MO OAHOMY K KaxkaoMn
cBeYye 3axuraHus, pacnosioXeH LEHTPO-
6EeXHbll MexaHu3M. B 3aToM MexaHusme
umeeTcs Ba rpy3uKa, ypaBHOBELIEHHble
NpyXXMHaMK, KOTOPble pacxoaaTcsa Npu Bpa-
uieHnn Bana pacnpegenutens u yBenaunyu-
BalOT Yros OMNeperXeHUs 3axKMraHug npu
yBenn4YeHnM o60OpPOTOB ABMUraTens nytem
NOBOpPOTa Ky/layka npepbiBaTenss CUCTEMbI
3aXKuraHusa. B gonosHeHWe K 3TOMy ycTaHa-
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Puc. 2.116. KoHCTpyKUMA aaTyuMKa-pacnpepenutens 3axurauusa: 1 — Kopnyc; 2 — rpy3uk
LLeHTPOoBEXKHOro perynsaropa; 3 — BWHT KpPeniaeHus NoaWwnunHuKa; 4 — BaKyyMHbIN perynsatop;
5 — npyrMHa BaKyyMHOro perynaropa; 6 — auadparma; 7 — Wwryuep; 8 — MarHMTonpoBoa poTopa;
9 — MOCTOSAHHbLIN MarHuT; 10 — potop; 11 — KpbiwkKa; 12 — nomexonofaBUTENbHbIN PE3UCTOP;
13 — BbIBOAbI; 14 — UeHTpanbHbIM KOHTaKT; 15 — 6eryHoK; 16 — ¢ounbly; 17 — BUHT KpenneHus
poTopa; 18 — o6MmoTKa cTaTtopa; 19 — BUHT KpenneHusa cratopa; 20 — ctaTtop; 21 — MarHuTo-
npoBoA OOMOTKM cTatopa; 22 — onopa cratopa; 23 — NOAWWNHUK; 24 — Npy)KUHa rpy3unKa;
25 — ynopHble Wanbbl; 26 — BTy/Ka; 27 — Banuk; 28 — nnacTMHa OKTaH-KoppeKTopa; 29 — wawn-
6a; 30 — npyxuHHoe KonbLo; 31 — wTndT; 32 — mydTa NnpuBoaa

118



I 1111

Puc. 2.117. Cxema KOHTaKTHOM CUCTEMbI 3a-
XuUraHus: G — MCTOYHUMK 3Hepruu (reHepartop
UK akkymynatopHasa 6atapes); C1 — KOHAeH-
caTop; 1 — npepbiBaTeb; 2 — KaTyllKa 3aXu-
raHuns; 3 — pacnpegenutenb 3axKuraHus; Puc. 2.118. BeCKOHTaKTHaA CUCTEMA 3aAXU-
4 — WCKpOBblE CBEYM raHusa Bosch

B/IMBAETCH BaKyyMHbIN PErynitop, KOTOPbIM U3MEHAET MOMEHT 3aXMUraHus B COOTBETCTBUM
C Harpy3kon (4em Bbllle Harpy3Kka, TeM HUXe AaBneHne BO BNyCKHOM Tpy6onpoBoae).
TaKas KOHCTPYKLMSA MpocyliecTBoBana A0BOJbLHO Aonro. Co BpeMeHeM, MexaHUYeCKyto
KOHT@KTHYIO CUCTEMY 3amuraHusa (puc. 2.117) 3ameHunn Ha 6onee HafgexHyt, 6ECKOHTaKTHYO
(puc. 2.118). B aton cucteme pacnpefenurteslb 3axKMraHnsa 3aMeHeH Ha AaT4yuK-pacnpenenutenb

9 10 11 12 iLg 14

s
/}*“;—‘—a

("( \vF

1 2 345 67

Puc. 2.119. UnauBuayanbHas KaTyllKa 3akuraiua: 1 — nevatHad nnata; 2 — 3ajalolmi Ka-
cKapn; 3 — avopa EFU; 4 — anemeHT BTOPMYHON 06MOTKK; 5 — NpoBOA BTOPUYHOM OOMOTKMU; 6 — KOH-
TaKTHas MeTannnyecKas naacTuHa; 7 — CTEPXKEHb BbICOKOTO HaMPsIXKeHUs; 8 — pas3bem NepBuY-
HOWM uenu; 9 — npoBoA NepBuYHOM OO6MOTKM; 10 — |-06pasHbii cepAeyHUK (BHYTPEHHUN);
11 — NOCTOSAHHbIN MarHuT; 12 — 0-06pa3HbIv CEPAEYHMK (BHEWHWI); 13 — npyxuHa; 14 — cunu-
KOHOBas n3onupytoLas 060104Ka
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M KoMMyTaTop. [laTinK-pacnpenenvTenb BblAaeT yNpaBasoLmMe UMNYAbCbl HU3KOMO HaMpPsiXKeHus
W pacnpeaenset UMNynbChbl BbICOKOro HanpsXeHUs No oTAeNbHbIM cBevYaM 3axuraHusa. PaboTa
6ECKOHTAKTHOro AaT4YnKa OCHOBaHa Ha Mcnonb3oBaHuK adpdeKTa Xonna. B aton cucteme ewe cy-
LLleCcTBOBaNIN MeXaHUYeCKUe JeTanu, KoTopble He 06ecrneynBann BbICOKOM HAAEKHOCTHU.

B coBpeMeHHbIX ABUraTensix MexaHMYecKuin pacnpenenuntenb YCTynua MecTo 3N1eKTPOHHbIM
cuctemam. Cenyac ero GyHKLMIO BbINMONHAOT UK OTAENbHbIE 3/IEKTPOHHbBIE MOAYIU, UK, Yallle,
3NIEKTPOHHBIV 610K ynpaBneHus. KaTylKu 3aXKuraHnsa MHAMBMAYyanbHble ANS KaXKaoro UMnMHapa,
WHOrAa Ans napbl UMAMHAPOB (puc. 2.119). 3to no3BonseTr 060nTUCh 6€3 BbICOKOBOJBLTHbIX
NPOBOAOB, NMOBbLICUTb HAMPSXKEHWE U YBENUYUTb HALEHKHOCTb CUCTEMbI 3axkuraHus. NonyyeHune
KaXaoro MCKPOBOro pas3psja Npou3BOAUTCA MO 3JIEKTPOHHbLIM CUrHaNaM C O4eHb BbICOKOWM
TOYHOCTbIO U 6€3 UCMOSIb30BaAHUSA KaKUX-TMG0 NOABMUMKHBIX YacTen. Bo MHOMMX ABUraTensax UcKpa
o6pasyeTcs He TObKO BO BPEMS TaKTa CHKaTWA (3TO 3HAYMT, 4YTO Ka[asl cBeya reHepupyet
WCKPOBOW pa3ps KaxAabli pas, koraa nopueHb goxoaut go BMT). CoaepxaHne BpeaHbIX KOMMO-
HEHTOB B OTPabOoTaBLLUMX ra3ax Npu 3TOM HECKONIbKO CHUMKaeTcs .

§18

UCTOYHUKHU IJIEKTPUHECKOIO TOKA

Camble nepBble aBTOMOGW/IN B KA4YE€CTBE UCTOYHMKA 3NTIEKTPUYECKOIO TOKA MCMONb30BaTb MarHe-
TO (ANS NONYYEHMS UCKPbI B CUCTEME 3aXKUraHMs), KOTOPbIE HE HYXKAAKTCS BO BHELWHEM UCTOYHM-
Ke aHepruun. B KayecTBe OCBETWUTE/bHbIX NPUGOPOB MCMNOb30BANUCL aLETUIEHOBbLIE GOHapM.
[Buratenb nycKanu BpPy4YHylo C MOMOLLbIO 3aBOAHOM PYKOATKU. CO BpeMeHeM Ha aBTOMOOBUAN CTanu
yCTaHaBMBaTb aKKyMyNSTOPHbIe 6aTapen, KOTOpble UCMOIb30BaNUCh KaK UCTOYHUKK 3EKTPUYECKO-
ro TOKa 19 OCBELLEHMS, NyCKa ABUraTeNs ¢ NOMOLLbO CTapTepa, NpMBoAa CTEKIO0YUCTUTENEN U ApY-
rUX 3NEeKTponoTpebuTenen 1, HakoHel, A8 paboTbl BCEX CUCTEM aBTOMOOGUASA MpU HepaboTalowem
ABUrartesne uav npu Manom YactoTe ero BpalleHus.

B KayecTBe aBTOMOOUIIbHbLIX aKKYMYAATOP-
HbIX 6aTapel B OCHOBHOM NMPUMEHSAIOTCS CBUH-
LLOBO-KUC/NOTHbIE aKKyMYyNATOPHble 6aTapew,
cobpaHHble U3 OTAE/bHbIX aKKyMy/lsaToOpoB-
ceKkuni (puc. 2.120).

CBWHLLOBO-KWUCNIOTHbIE aKKYMYNSATOPHbIE
6aTapeu TaxKenble U He caMble 9QPEKTUBHbIE
M3 CYLLECTBYIOLWMX Ha CEroAHAWHWN [eHb,
HO OHWM OTHOCHTENBHO AelleBbl U CMOCOGHbI B Te-
YeHne KOPOTKOro BpeMeHW 0TaaBaTh TOK B He-
CKONbKO COTEH amnep, HeobxoAuMbln AN
NUTaHUS aNeKTprYecKoro ctaptepa. CBMHLOBO-
KUCNOTHbIM aKKyMYyfISTOP COCTOUT U3 CBUHLLO-
BbIX 3/1IEKTPOAOB, MOrPYXEHHbIX B €MKOCTb
C pacTBOPOM CEPHOM KWUCAOTbl (3NEKTPOIU-
ToM). B peaynstate B3auMOOEWNCTBUSA 3/EKT-
pOAOB C 3MEKTPOIMTOM Ha HWX BO3HWUKAET
pa3HOCTb NoTeHumanoB. OTAeNbHbIM aKKymy-
NIATOP MMEET HanpsKeHue okono 2 B. na To-
Puc. 2.120. AKKymynsTopHas 6atapes ro 4ytobbl MOMYYUTb HaMpPsKEHWe, Heobxoau-
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Puc. 2.121. leHepaTOop NnepeMeHHOro ToKa

MO€ AN MUTaHUS 3NEKTPUYECKOW CETU aBTOMOOWASA, aKKyMynaTOPbl COEAMHSAIOT NocnefoBa-
TeNbHO U COBMPAIOT B aKKYMYNATOPHYtO 6atapeto. HanpsikeHne 60pTOBON CeTU NErKOBbIX aBTO-
Mobunen coctasnset 12 B. Ing nony4eHUs 3TOro HanpsXKeHus coeluHsAIoT nocnefoBaTenbHO
LWeCTb OTAE/NbHbIX aKKyMYNATOPOB. Ha HEKOTOPbIX FPY30BbIX aBTOMOGUAAX C AN3ENbHbIM ABUTra-
Tenem B 60PTOBOM 3N1EKTPUYECKOM CETU MCMONb3YIOT HanpsxeHne 24 B. bonee BbICOKOE Hanps-
}eHne Heo6xoanMmo A9 paboTbl 601ee MOLWHOro cTapTepa. Ha Taknx aBToMOGUMAAX UCNONb3YIOT
[IBe COEIMHEHHbIE NocnefoBaTelbHO aKKYMYIATOPHbIE 6aTapeun ¢ HanpsxeHuem 12 B.

Mpu pas3pane akKyMynsTOpHOW 6aTapen NIOTHOCTb 3NEKTPonuTa nagaet. [pu 3apsake akky-
MYNSITOPHOW GaTapeu K ee BblBOAAM MOABOAMTCS 3NEKTPUYEeCKUn ToK. bBartapesi 3apsaetcs,
a NAOTHOCTb 3/IEKTPONTA NOBbIWAETCS.

[ONns 3apsaaKku akKyMynaTopoB M MUTaHUSA BCeX NOTPeBUTENEN TOKa NpU ABUXKEHUKU NOTPeboBa-
JINCb reHepaTopbl ANEKTPUYECKOro ToKa. CHavyana NpUMEHSANUCL reHepaTopbl MOCTOSHHOIO TOKa,
a noce nosiBNEHUS HaAeXHbIX NONYNPOBOAHUKOBLIX BbIMPAMUTENEN OHU OblIM BbITECHEHBLI 60/1€e
3bdEKTUBHBIMU reHepaTopaMmn NepeMeHHOro Toka (puc. 2.121).

[eHepaTopbl NepeMeHHOro ToKa Mol Hee, 06ecne4ymBaloT BOSMOXKHOCTb 3apaaKU aKKyMYNsATo-
pa npu Manblx o6opoTax ABUraTens, Ho TpebyeTcs cneLmanbHbli BhiNpaMUTENb, YTOObI Npeobpa-
30BaTb NepeMeHHbI% TOK B NOCTOSHHbIW. [INs noaaepKaHns NOCTOAHHON BEIMYUHbI HaMNpPsXKeHUs
(npumepHo 14 B) He3aBMCHMMO OT 060POTOB ABUraTeNi UCNOJb3YIOTCA PETYNATOPbI HAMNPAXKEHNS.
COBpEMEHHbIE 3NIEKTPOHHbIE PETYNIATOPLI UMEIOT HEGO/bLUME pa3Mepbl U, Kak NpaBuo, ycTaHaBs-
JIMBAIOTCH HENOCPELCTBEHHO Ha reHepaTope.

B aBTOMOGUIAX MCMONb3YeTCs OAHONPOBOAHAS CXeMa 3/1IEKTPO06opPyaAOBaHMS. BTopbiM NpoBo-
[OM («Maccar) CNYXXWUT MeTa/IMYECKMI Ky30B aBTOMOOMNSA. Ha 60/1blLIMHCTBE aBTOMOOUNEN C «Mac-
COMN» coeanHsaeTcsl oTpuLaTeNbHbINA NOMOC UCTOYHMKOB TOKa.
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Puc. 2.122. leHepaTop € }KUAKOCTHbIM OXJ1aXK-
AeHuem

Mo mMepe CcOBEPLIEHCTBOBAHUSA KOH-
CTPYKUMM aBTOMOGKMAA MNoOsABNAETCA BCe
6onblue noTpebuTenenm 3NeKTPUYECKOro
TOKa, a TaKKe MHOIro HOBbIX 3/IEKTPOHHbIX
CcUCTeM, CepBOMNPUBOAOB C 3NEKTPOABUIra-
TendaMu 1 1. 4. PazpabaTbiBaloTCa 3NEKTPU-
YyecKue ycunuTenu pyneBoro ynpasBieHus,
TOPMO3HbIE MEXaHW3Mbl C 3/IEKTPOMNPUBO-
OOM ¥ ap.

MOWHOCTN NPUMEHSEMbIX CEFOAHA reHe-
paTopoB MNEPEMEHHOro TOKa, MNUTaloLWMX
3N1eKTpoobopyaoBaHMe aBTOMOGUNA Hanps-
eHnem 14 B, KoTopoe TpebyeTca aAnd
3apsaakn 12-BONbTOBbIX aKKYMYASATOPHbIX
6artapen, CTaHOBWUTCA HegocTaTouyHo. [lo-
TpebHas MOLHOCTb MCTOYHMKA 3INeKTpuye-
CKOro TOKa Ha COBPEMEHHbIX aBTOMOGKUAAX
L0X0AMT Ao 2 KBT. CywecTtByloumne reHeparo-
pbl C TPyAOM CMpaBAsioTCA C BO3POCLUEW
Harpy3kon. Komnanus BMW paspa6oTtana
reHepartop C XWAKOCTHbIM OXNaxKAeHWeM,
BK/IIOYEHHbLIM B CUCTEMY OXNTaXKAEHUA ABUra-
Tend (puc. 2.122).

[epcneKTUBHbIM NYyTb COCTOUT B TOM, YTO-
6bl MOAHATH BbIXOHYIO MOLWHOCTb reHepaTopa
NepeMeHHOro Toka Kak MMHUMYM Ao 5 KBT.

Ha cerogHsawWwWHWM aeHb SBASETCH NPaKTUYECKU PELLEHHBIM BOMPOC O Nepexofe Ha 3neKTpoobo-
pyaoBaHue aBTOMO6MAS ¢ HanpsxeHneM 36 BmecTo 12 B, a reHepaTopbl NEpeMeHHOro Toka by-
nyT paboTatb ¢ HanpsxeHnem 42 BMmecTo 14 B. NpaKTUYecKM 3TO MaKCMManbHO BbICOKOE Ha-
NPS*KEHMEe, KOTOPOE MOXKHO UCMONb30BaTh 6€3 AOMNONHUTENbHbLIX Mep 6€30MacHOCTH.

Puc. 2.123. Pa3spes ctaptepa
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MNepeBoa anexkTpuyeckux cuctem Ha 36 B
TpebyeT NPUMEHEHUS creunanbHblX akKyMyns-
TOpPHbIX 6aTapen. 3T0 caenatb He Tak TPyAHO,
T. K. BCe 6aTapeu, BHe 3aBUCMMOCTU OT UX Hanps-
YKEHWS, COCTOSAT M3 COOTBETCTBYIOLLErO Y1cna oT-
LenbHbIX aKkKyMynsTopoB. Kpome Toro, pa3paba-
TbiBaloTC 6o0fiee aPDEKTUBHbBIE aKKyMyNSaTOPbI
1 6aTapeun Ha TOMIMBHbIX 3neMeHTax (cm. . 8).

Cenyac nycK gBuratenen npon3BoanTCS ¢ Nno-
MOLLbO 3NIEKTPUYECKUX CTApTEPOB (pnc. 2.123),
KOTOPbIE MCNOb3YIOT HanpsixkeHune 12 unu 24 B.
OCHOBY TaKuKx CTapTePOB COCTaB/IAET INEKTPO-
ABWUraTe/lb NMOCTOSHHOIO TOKa C 3/JeKTpomar-
HUTHBIM AWCTAHUMOHHbBIM BKAOYEHWEM. OHM
nUTalTCa OT aKKymynsatopHow 6atapen. Ctap-
Tep NPMBOAMUT BO BpaLleHWe MaxoBUK aBuraTe-
119 Yepe3s 3ybyaTyto nepegady.

Mepexon K 60nee BbICOKOMY HarpsiKEHWIO Puc. 2.124. CtapTtep-reHepatop Ha MaxoBu-
[1aeT BO3MOXHOCTb MCMONb30BaTb CTapTepsbl-re- Ke gBuratens
HepaTopbl (pUc. 2.124), BCTPOEHHbIE B Max0BHUK
nasuratens. C noMoLLbo TaKUX YCTPOMCTB He TONbKO JIErKO MpoBOpayYnBaeTcs KoneHyatbin Ban BC npwu
MycKe, 4TO AaeT BO3MOXHOCTb MMYLWWTb ABUraTeslb NPK KaxKaon OCTaHOBKE M NMyCKaTb €ro Npu TporaHbe,
HO M MCNONb30BaTb €ro NP UHTEHCMBHOM Pa3roHe COBMECTHO C OCHOBHbIM ABUratenem (cm. m. 8).

Mcnonb3oBaHuKe HanpsixkeHna 36 B TakKe BbIrOAHO ANs 3NEKTPONPOBOAKN. bonee BbiCOKOE Ha-
NpsiXeHne 03HavaeT, YTO Ta e camast MOLWHOCTb MOXET ObITb NepefaHa no 6osee TOHKMM NPoBOAaM.
B 60/blUMHCTBE COBPEMEHHbIX aBTOMOGMNEN 3NEKTPONPOBOAKA CTajla O4YEHb CNOXHOW U AOPOrow.
K KaxaoMy M3 MHOIMOYMUCIIEHHbIX ANEKTPUYECKUX YCTPOMCTB aBTOMOOGWS AOMKHbI 6GbiTb NOABEAEHbI
KaK cuoBble, TaK 1 ynpasnsgiolwme nposoja. llocnegHue ¢ noMoLLbO BblK/IOHaTeNen u pene 3ambl-
KaloT MM pa3MbIKaloT COOTBETCTBYIOLME Lienu. Ynucno ynpasnisiowmnx NPOBOAHUKOB MOXET OblTb
0o4eHb 60/bWwKM. CerogHs G60MbLUIMHCTBO NPOU3BOAUTENEN aBTOMOOUIEN HA4YMHaIOT UCMONIb30BaTh
[Ipyrov NoAXoA4 Npv KOHCTPYMPOBaHMM 3NEKTPONPOBOAKK. CUoBble Kabenun ocTaloTesl, a ynpaBnsto-
LMe 3aMEHSOTCSH MYNbTUMIEKCHBIMU MMHKUAMM (prc. 2.125). YnpaBnsaiowmne curHanbl Ans pasnmnyHbix
YCTPOMCTB MOIyT nepeaaBaTbCs N0 BbICOKOCKOPOCTHLIM LWMHAM C UCMOJSIb30BaHWEM KOAMPOBAHHbIX
curHanoB. [pu Takom Noaxoae 3MEeKTPONPOBOAKA 3HAYMTENIbHO YNPOLLAETCS U NOABASAETCH BO3MOX-
HOCTb MPOCTOr0 AMarHoCTMPOBAHUS HEUCMPABHOCTEN CMCTEM aBTOMOOMIS C MOMOLLIO KOMMblOTEPa.

Puc. 2.125. CpaBHeHue aBTOMOGU/Ie! ¢ pa3HbIMU TUNAaMM 3JIEKTPONpoBoaKU. [IpumeHeHune
MY/IbTUNNIEKCHBIX JIMHUA faeT BO3MOXHOCTb CyLIeCTBEHHO YNPOCTUTb 3JIEKTPONPOBOAKY
aBTomooGunsa



r1 ABA

TpaHcMuKcCcHa aBTOMO-
6unsa BbINONHAET ABe TpaHCMMCCMﬂ
dyHKLMKU: OHa nepefaeT
KPYTALWMN MOMEHT OT ABMU-
ratensa Beaywmm Kone-
caM aBTOMOOUNSA, a TaK-
e U3MEHSET ero Benu-
YMHY M HanpaBs/eHue.
[Mpu nepenaye KpyTawero
MOMEHTa TpaHCMUCCHS,
Kpome Toro, nepepac-
npegenser ero Mexay
OTAENbHBIMW KoNecamu.

§19

HA3SHAYEHUE

[Buratenv BHYTPEHHEro cropaHus, aBASWMecs Ha CeroaHaLWHWA AeHb OCHOBHbIM MCTOYHUKOM
3HEepruu ans aBTOMoGUIENR, UMEIOT MaKCMMalbHble 3HAYEHUS KPYTALLErO MOMEHTa U MOLLHOCTH
NpW pasHblX 3HAYEHUSAX YaCTOTbl BpalleHUs KoneH4YyaToro Bana aBuratens. [ns Toro 4tobbl Uc-
nofib30BaTb COOTBETCTBYOLLME 060POThbI ABUIaTENS NPU Pa3IMYHbIX CKOPOCTSAX ABUXKEHWUS aBTO-
Mo6uns, He06X0ANMO UMETb BO3MOXHOCTb M3MEHAThL NepeaaToyHoe YMco TpaHeMmmceuu. Obuiee
nepegaToyHoe YMUCNO0 TPAHCMUCCHUM B N0OO6OM MOMEHT BPEMEHW MOXHO ONPEAENUTb OTHOLEHUEM
4acTOTbl BpalLEHWUs KONEeHYaToOro Bana AB1raTtenst K 4YactoTe BpalleHusa BeayLmx Konec.

KpyTawmnin MOMEHT, nepefalolnncs Ha Beayllee Koeco, onpeaenset TaroBoe ycunume, AencT-
BYlOLLLEE B KOHTAKTE KoJieca ¢ 0POro. 310 ycunune onpeaensieTcs AefleHMeM BeNNYMHbI KpyTsiLle-
ro MOMEHTa Ha pagmyc Koneca. ns ABUXKEeHUA aBTOMOOWUIS HE0BX0AMMO, YTOObI TATOBOE yCuine
6bl10 6OMblIE CYMMbl CU/T COMPOTUBAEHUS ABUMKEHUIO (CUIbl COMPOTUBIIEHUS KayeHMUIO, CUIbl
COMPOTUBNEHNS MOALEMY, CWUMbl MHEPLMKU, ad3pOoAMHAMMUYECKOro comnpoTusieHus). Cymma cun
COMPOTUBNEHNS IBUKEHUIO UBMEHSAETCH B LUMPOKUX Npeaenax B 3aBUCMMOCTHM OT YC/IOBUM ABUKE-
HWSA, MO3TOMY TPAHCMUCCUS aBTOMOOUNA AOMKHA o6ecnevyrBaTb BO3MOXHOCTb UBMEHEHUS TArOo-
BOrO YCWUIUA MyTEM M3MEHEHUS B LUMPOKOM AManasoHe KpyTawero MomeHTa. MakcumanbHoe
TAroBOE yCuane orpaHMinBaeTcs He BO3MOXKHOCTAMMU ABUraTeNns U TPAHCMUCCUK, a CLEMNSIEHUEM
Konec ¢ Aoporon. 310 ycunane He AO/MKHO NpPeBbIWaTb CUY CLENIEHUs, MHavye Bedyliue Koneca
OyayT NpocKanb3blBaTb U aBTOMOOWU/Ib HE CMOXET ABuratbes. Cuay cuenneHms MOXHO onpeje-
JIUTb, YMHOXMB 4acTb MacCbl aBTOMOOWASA, NPUXOASALLErocs Ha OAHO KOneco, Ha KO3bOULMEHT
cuenneHus — ¢. KoadPpuumeHT cuenieHns 3aBUCUT OT COCTOSHUS JOPOXHOr0 NMOKPbITUSA, KayecTBa
M COCTOSIHWUS WWH M HaxoauTes B npeaenax ot 0,1 go 0,9.

Havnbonblee cymmapHOe TAroBoe ycunme MOXKeT OblTb peann3oBaHo, ec/in BCe Kosieca aBTo-
Mo6una 6yayT BedywMMKU. TeM He MeHee N5 ABWXEeHWs aBTOMOOWAS Mo Joporam C TBepAbiM
NMOKPbITUEM [OCTATOYHO ABYX BeAyLMX KONEec Ha OAHOW OCW. YBENMYEHME Yncna BeayLlmux Konec
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NPUBOAMT K YCIOXKHEHUIO TPAHCMUCCUN U YBENUYEHMIO MEXAGHWUYECKMNX NMOTEPL, MOSTOMY KOHCTPYK-
Topam aBTOMOGUAEN MPUXOAUTCS NMPUMEHATb KOMMNPOMUCCHbIE PELEHUS B 3aBUCMMOCTM OT Ha-
3Ha4YeHns aBToMOOUS.

Bbi6op TMNa NnpuBoga BeayLLMX KOeC U KOMMNOHOBKM aBTOMOGKNSA ONpeaensitoT BO3MOXKHOCTb
B Hanbosbluen CTeNeHn peannldoBaTtb Te UK UHble ero cBoncTBa. OCO6EHHOCTU NpMBOAA OKa3bl-
BalOT BIUSIHWE HaA TOMIMBHYIO 3KOHOMWYHOCTb, 6€30MNacHOCTb, Maccy U KOMMNAKTHOCTb aBTOMOGMAS,
a TaKXe Ha nokasaTenu yCTOMYMBOCTH, YNPaBASEMOCTM U TOPMO3HOM AMHAMUKKU. Buabl KOMMOHO-
BOK aBTOMOOMNIA, X MPEUMYLLECTBA M HEAOCTATKM, @ TaKKe TUMbl TPAHCMUCCHI BblSIM PACCMOTPEHbI
B M. 1, a B 3101 rMaBe 6yayT pacCMOTPEHbl 0CO6EHHOCTU KOHCTPYKLIMIA Pa3nYHbIX TPAHCMMUCCHUIA
aBTOMOOUNEN.

§20

MEXAHUYECKHUE TPAHCMUCCUH

Y aBTOMOGUEN KNAaCCUYECKON KOMMOHOBKM C KONIECHON GOPMYNom 4x 2 KpyTALWMiN MOMEHT OT ABU-
raTens nepefaetcs Yepes CLenneHme K KopobKe nepesay. B kopobke nepefay KpyTaLLMi MOMEHT
MOXET CTYyNneH4YaTo U3MEHATbLCS B COOTBETCTBMM C BKIIOYEHHOW Nnepegayen. [suratens, cuenne-
HMe U KopoOKa nepenay 06blYHO 06beANHATCA B 04MH 610K, 06pa3ysa cunoson arperat. OT Ko-
POGKM Nepefay KpyTALMA MOMEHT NepeaeTcs Yepes KapaaHHyto nepeaady K rmaBHOM nepeaaye,
raoe yBenuuuBaeTcsl, M aanee yepes andodepeHunan 1 noayocy NoaBoOANUTCS K BeyLWMM Kosecam.
[nhaBHasa nepegaya, guddepeHumnan 1 Noayocu ¢ Konecamu 06pasyoT BedyLini MOCT.

Ecnn cunoBon arperaT pacnonaraetcs B HENOCPEACTBEHHOM G/M30CTU OT Beayllero Mocta
(nepeaHenprBOAHbIE aBTOMOOWIN M aBTOMOOUIN 3aAHEMOTOPHOW KOMIMOHOBKW C 3aAHUMU Bedy-
LWMMK KoJiecaMu), B TPAHCMUCCUKU MOXKHO 060MTUCL 6€e3 KapAaHHOM nepeaadyn Mexay KopoobKon
nepefay v rnaBHoW nepefayen. Npu Takonm KOMMOHOBKe rMaBHasa nepefaya v auddepeHuyman
00bI4HO 06bEAMHSAIOTCA B OAMH arperat, a Ans NpuBoAa BeyLimX Koaec UCMNob3ylTcs Noayocu
C lWapHUpamu.

TpaHCMUCCHUKM NONHOMPUBOAHbLIX aBTOMOOKMNEN ByayT PAaCCMOTPEHbI HUXKE.

Puc. 3.1. Cxema TpaHcmuccuu aBTomo6una Puc. 3.2. Cxema TpaHCMMUCCUM NnepepHe-
KJ1aCCU4ECKOW KOMIMOHOBKM: 1 — aBuratenb; MNPUBOJHON0 aBTOMOOMANsA: 1 — [OBuUrartesb;
2 — KopoOKa nepefay; 3 — rnaBHas nepefadya 2 — rnaBHaa nepegadya u anddepeHunan;
n oguddepeHumnan; 4 — KapaaHHas nepegada 3 — Kopo6Ka nepeaad
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CUENJIEHUE

MexaHunyecKas TpPaHCMUCCHA AOMKHA MMETb BOSMOMXHOCTb KPaTKOBPEMEHHOIO pa3beAnHEHUS
oT paboTatowero agsuratens. 310 HEO6XOAMMO MPU OCTaHOBKax aBTOMOOGUAS WM MPU NepeKsto-
YyeHun nepepay B MEXaHUYECKOW CTyneH4yaTton KOpobke nepefad. Kpome Toro, npu TporaHobe
aBTOMOGUNSA C MecTa U NepeKtoYeHnn nepegay coeguHeHe Bana agBuraTens U TpaHCMUC-
CUU AOSIKHO MPOUCXOAMTb NNaBHO, 6€3 pPe3KuX pbiBKOB. B CBA3M C 3TMM BO3HWKAET HEO6XO-
OMMOCTb B crneuunanbHOM YCTPOWCTBe, o6ecneyvymMBalolleM MOCTENEHHOE HarpyXeHwe aBuratens.
B KayecTBe TaKoro ycTponcTBa 06bIYHO MpUMeEHseTcs cuennexHune. Mcnonb3oBaHne cuenieHuns
Heo6XoANMO AN1S NepeKtoYeHUs nepeaad T.K. €CuM TPaHCMUCCUS HaxoaMTCs NoA Harpy3Kon Kpy-
TALWKUM MOMEHTOM, NEPEKITIOYEHNE HEBO3MOXKHO. lNpexae YemM nepeknodnTb nepeaady, cuenne-
HWE HEeO6X0AMMO BbIK/IOYMTb.

B npuHuune, B KavecTBe cuenieHns MoXeT ObiTb UCMOIb30BaHa /tobas ynpasnsemas mydTa.

[lepBble aBTOMOGUAN ObliM 060PYAOBaHbI IEHTOUYHbLIM CLIEMIEHWMEM, B KOTOPOM MeTananye-
CKasl NleHTa oxBaTblBafia CHapPYXKW MeTaIMyeckuin 6apabaH Man NpuUKMManacb K HeMy U3HYTpU
NP MOMOLLM Pa3fUYHbIX Pbl4aXHbIX 31EMEHTOB. JIEHTOYHbIE CLEeNIeHNs B 06bIYHOM MOMOKEHUN
OblNIM BbIKNIOYEHbI M BKIOYANUCH NyTEM NepeMelleHns poldara B onpeaeneHHoe nonoxexue. Oc-
HOBHbIM HEAOCTAaTKOM JIEHTOYHbIX CLEeNNeHn 6blna HeO6X0AMMOCTb B UCNOAb30BAHWUU COXHbIX
PErynMpoBOYHbIX Y310B, KOMMNEHCUPYIOLLMX M3HALLMBaAHWE pabo4vymx NOBEPXHOCTEN.

C nosiBNeHneM KOpPOOGOK nepefay CO CKONb3ALMMU LIECTEPHAMMU MOSBASAIOTCA CLENNEeHUS
KOHYCHOI0 TMna. B oTinyne ot NOCTOSIHHO BbIK/IOYEHHbIX JIEHTOYHbIX CLIEMIEHNI KOHYCHbIE CLen-
JIEHUS YAEPKMBAIUCb BO BKIIOYEHHOM COCTOSIHMM MPYXKMHOM, a BbIK/OYaNWCb, KOrga BoauTENb,
Ha)XMmasa nefanb, CUman npyxuHy. UMeHHO
C MEepBbIX KOHCTPYKLMWA KOHYCHbIX MPYXKUH
B MPaKTUKY aBTOMOGWIECTPOEHNS BOLLIEN MPUH-
LLMN BKIOYEHMS CLEMNNEHNS NPYHKUHAMMU.

B KOHYCHbIX CLENIeHUAX MOBEPXHOCTH
TpeHus coctaBasnun yron 15° ¢ ocblo KOHyca.
KoHyc, npeactaBnsaouwmn cobor BegoMbIR
3/IeMEeHT, NepBOHayanbHO MOKpPbIBaACA KO-
en, KoTopasa TpeboBana TuwaTenbHOro u Tpy-
[IOEMKOTO yx04a, HO Aa)ke npu 3ToM 6bICTPO
M3HalmBanacb. [103ToMy BNOCNEACTBUN CTa-
I MPUMEHSATLCSA MPOKNAAKKU U3 OPUKLMOH-
HbIX MaTepuasoB C acb6ecToBOM OCHOBOW.
MaxoBWK ABWUraTenss CnyXwn Beayluum ane-
MEHTOM cCUenaeHns — ero 0604 WM3HYTpH
MMEeN KOHWYECKYl0 NMOBEPXHOCTb, COOTBETCT-
BYIOLLYIO MOBEPXHOCTU BEAOMOro 3feMeHTa
cuenneHvs. Begomblit aneMeHT ycTaHaBM-
Ba/sca Ha wWauMuax (MpoAonbHbIX BbICTynax)
Bana KOpPOOKW nepefay C BO3MOXKHOCTbIO
0CEeBOro nepemMelleHns ans BbIKIOYEHUS

|llbl.nlllll

1 10 9 8 7 6

Puc. 3.3. CuenneHune KoHycHoro tuna: 1 — ¢dna-
Hel, KoNleH4aToro Bana; 2 — MaxoBuK; 3 — MydTa
BbIK/TIOYEHMS cLEeneHnst; 4 — neaanb CLEMNIEHNS;
5 — pblyar BbIK/IIOYEHNS CLIENSIEHNS; 6 — Ban
cuenneHns; 7 — KOXyx cuennenus; 8 — npy-
MHa; 9 — KoHyc cuennerus; 10 — bpuKum-
OHHasa HaKnaaKa
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cuennenusa. B paboyem MNOSOKEHUU KOHYC-
Hble MOBEPXHOCTM TPEHMS BbIIN CKaTbl YCUNN-
eM TMpyXuHbl. HaxaTne negann cONpPOBOX-
Jlanocb OTBO/IOM BEJOMOW YacTh OT MaxoBUKa
M BbIK/lO4YeHneM cuennenusa. lNpu paboTte
Nto6oro cuenneHns BaxKHO, 4TOObl Mpu €ero
BbIK/TIIOYEHWN BegoMast YacTb BGbICTPO OcTaHa-



BAMBanacb. [MaBHbIM HELOCTATKOM KOHYCHOIO cLen/ieHns 6blao To, YTO o6nagalolmnin 601bWUM
MOMEHTOM WMHEPLMU BEAOMbIA 3IEMEHT [ONTr0 Bpallasics nocne BbIKIOYEeHUA cLenneHuns, 3a-
TPYAHAS NepeKNtoYeHne nepeaau.

Ha cMeHy KOHYCHOMY CLeMNIEHMIO NPULLIO MHOMOAMCKOBOE CLIeN/IeHne, paboTatollee B Macre.
OHO COCTOS/10 U3 YePEaYIOLLMXCA CTaNbHbIX U GPOH30BbIX MCKOB, 3aKPEMNEHHbIX Ha WKLAXx C Be-
[OMbIM ¥ Beaywum 6apabaHamu. Begombin 6apabaH ¢ MHOFOYUCNEHHbIMU BEAOMbIMU AUCKaMM
TaKkxe o6nagan 60/blMM MOMEHTOM MHEPLIMKU, YTO B 3HAYMUTENIbHOM CTENEHW 3aTPyAHSN0 nepe-
KNtoYeHne nepeaay. Kpome Toro, npu 3arycteBaHumn macna B XON04HYIO MOrofy AUCKK Caunannch
W cLEenIeHne He BbIKo4anoch.

Cnepytowen CTyneHbto B pasBUTUM KOHCTPYKLUMU CLIEMNEHUS SBUIOCb CyXO€ MHOMOAUCKOBOE
cuennexue. Begywme gMcKM ero 6blin cHabXKeHbl Haknagkamu u3 GpUKLMOHHOIO MaTtepuana,
NMPUKIENaHHOIro K HUM ¢ 06eunx CTOPOH. HO M B 3TOM CLENNEHMMN COXPaHUICS OCHOBHOW HeaocTa-
TOK MHOFOAMCKOBBIX CLEMJIEHNMA — 6ONMbLION MOMEHT MHEPUMM BEAOMbIX YacTeW CUEMNIeHus,
3aTPYAHSIOWMI NepekntoveHne nepeaad. [pyruM HeJOCTaTKOM TaKOro cuenieHuns 6bi10 To, 4To
BeOMble METaNIMYECKNE [IUCKM, PACMONOXKEHHbIE MEXAY GPUKLIMOHHBIMK OBLIMBKaMK, ob6naaa-
{OLLIMMKW HU3KOW TEMNOMNPOBOAHOCTbIO, CUIbHO HarpeBannchb NPU NPOBYKCOBKE, YTO YCKOPSIO U3-
HOC HaKNa/loK, a MHOr4a BO3HMKaNO CUIbHOE KOPOo6GeHWe IMCKOB, MPUBOAMBLIEE K HAPYLIEHUIO
YUCTOTbI BbIKTHOYEHWS CLIEMNEHUS.

C 1910 r. Ha aBTOMOGMAAX HAYNHAOT MPUMEHATb OAHOAMCKOBbLIE cuenneHns. OgHaKo nepeble
KOHCTPYKLMKN He nmenu GPUKLMOHHbBIX HaKNaAoK, AMCKU M3roTaBIMBaIMUCh U3 YyryHa u GPOH3bI
UK U3 YyryHa u ctanu. [locTeneHHo npemMmylectBa OAHOAMCKOBOro GPUKLMOHHOIO CLEMNEHUS
nonyyunnu Bceobuiee npuaHaHue, n K cepeamHe 20-X IT. OHO YXKe MPaKTUYECKN BbITECHSAET Npoyne
KOHCTPYKLMKN GPUKLMOHHBIX MyDT.

Cenyac B TpaHCMMUCCHUSIX aBTOMOOMIEN BCE Yallle MPMMEHSIOTCH TaKKe CLEenIeHns, NoCTpo-
€HHble Ha UHbIX NPUHLMNAX AENCTBUA: TMAPABIMYECKNE N 3NEKTPOMAarHuTHbIEe.

B rugpaBnnyeckom cuenneHuu (rmapomydTte) Beayliee (HaCoOCHOE) IonacTHOE KOMeco CBs3a-
HO C ABurartenem, a BegoMoe (Typ6uHHOE) ionacTHoe Koeco — € TpaHcmuccuen. B nonepeyHon
NMAOCKOCTK Koneca rmapomydTsl UMetoT Gopmy Topa. B Konecax nmetoTcs paavanbHble 1onacTw.
0O6a Koneca nomelleHbl B KOpnyce, 3anoiHeHHOM MacioM. [pu BpallleHMM HAaCOCHOI 0 Koneca Ku-
HeTMYEeCKasn IHEPIUs HUAKOCTH, PACMONOKEHHON MeXay ero nonacTaMmn 1 ABUMKYLLENCS noa aen-
CTBMEM LIEHTPOOBEXKHbIX CU, nepeaaeTcs TypbUHHOMY Konecy. MNpu JOCTUKEHUWN ONpeaeneHHoro
ynucna ob6opoTOB 3Ta IHEPrus CTAHOBUTCA AOCTATOYHOM A9 TOro, YToObl aBTOMOOU/b TPOHYCA
C MecTa, a Npu AanbHenleM yBelnyeHnn yucna o60poToB Koneca ruapomydTbl Ha4YMHaOT Bpa-
LWaTbCsA MPaAKTUYECKU C OAMHAKOBOW CKOPOCTLIO.
MopoMydTa B Ka4ecTBe CaMOCTOATENIbHOrO ar-
perata, BbIMOMHAOWEN0 GYHKUUKU CLENNEHUS
B TP@HCMWCCUK aBTOMOOWNSA, HE MCMONb3YeT-
csl, TaK KaK ans obecneyeHunst ee BblK/IlOYEHUS
npu NepekntoyeHnn nepegay Heo6xoaMmo co-
3/1aBaTb C/IOXKHYIO CUCTEMY €€ OMOPOXKHEHUS.
Moatomy rugpomydTa nNpUMeHsieTcs BMecTe
C 06bI4YHbIM GPUKLMOHHBIM CLIEMIEHUEM, KOTO-
poe ycTaHaBnMBaeTCs 3a Hen nocnenoBa-
TENbHO W CAYXWUT NULIb ANS NepeKItoYeHuns
nepeaau.

OneKTpoMarHMTHoe MOpPOLKOBOE cLen-
nexHuve (puc. 3.5) NONy4Mn0 HEKOTopoe pac-
npocTpaHeHMe Ha aBTOMOOGMAAX Manoro
Knacca. Begywum anemeHTOM cuenieHus Puc. 3.4. MHoroguckoBoe cuenjieHue, paéo-
ABNAETCA MaxOBUK C 3aKpenieHHbiMM  Tawuwee B macie
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Ha HeM MarHuTonpoBoJamMn ¢ O6MOTKaMM
BO30YyXaeHns. Begombl AWCK 3aKpenfeH
5 Ha BeayleM Base KOpobKKu nepenay. Mex-

5 3 ay MarHuTonpoBoAaMu U BEAOMbIM AUCKOM
MMeeTCcs BO3yLIHbIM 3a30p, B KOTOPbI BBO-

1 auTcsa cneymanbHbli GPUKLMOHHBIA MOPO-
LWOK, 06/1aAatloWMin BbICOKUMU MarHUTHbIMU

B cBoncTtBaMu. [pu OTCyTCTBMM TOKa B OOMOT-

A Kax BO3OYXAEeHUA Mexay BeaylmMn n Beao-

4 MbIMW 3f1I€eMEHTaMu CUENEHUS CUTOBOM
CBA3M HET — cLenieHne BblkatoYyeHo. Ecnu
K O06MOTKam BO36YXAeHWA MNoaBOAMUTCSA
3NEKTPUYECKNIM TOK, TO 3a cHeT obpa3oBa-
HWSI MarHWTHOrO MO, YacTULbl MOpoLIKa
BbICTPaAMBalOTCA MO CUIOBbIM JIMHUAM Mar-
HWTHOTO MOJS, U CO3JAEeTCA CUNOBOE B3au-
MoAeNCcTBME MeXay BeayLnuMu 1 BeaoMbIMU
anemMeHTamun cuenneHus. CunoBas CBA3b
3aBUCUT OT CUJIbl TOKa, NOCTynatouero B 06-
MOTKY BO306Yyx¥aeHus. OCHOBHOE AOCTOUHCT-
BO TAKOW KOHCTPYKLMK 3aK/o4aeTcs B TOM,
4TO ynpaBieHune cuenieHMemM MOXKHO nepe-
HeCTU ¢ neganu CUenIeHns Ha Py4YHOM, KHO-
MOYHbIA BapuaHT ynpaBieHns, YTO aKTyalbHO
0119 BOAUTENEN C OrPaHNYEHHBIMU PU3NYECKU-

Puc. 3.5. AneKTpoMmarHuTHOe MOPOLUKOBOE
cuenneHue: A, b, B — 3a3opbl; 1 — Beayuas
YacTb; 2 — HENOABUKHbIN Kopnyc; 3 — 06MOT-
Ka BO30yxaeHus; 4 — BegomMas 4acTb

MU BO3MOMXHOCTAMMU.

PPUKLUMOHHOE OJHOAWCKOBOE cuenne-
HWe B GONbLUMHCTBE Cryd4aeB ABNASETCH Of-
TUManbHbIM KOHCTPYKTUBHbIM pelleHnem ans

paccMaTtpMBaemMoro yajna TpaHCMUCCHUMU.
CxeMa OIHOAMCKOBOIO cuenneHus npeactaBneHa Ha puc. 3.6. OHO COCTOUT M3 BeAYLLMX Yac-
Ten: MaxoBMKa, KOXyxa, HaXXMMHOro AMCKa, Bpaljalowerocs ¢ 4acToTon KoneH4yaToro Bana
aBuratens, 1 BeAOMOro AuMcKa, PacnosioXEeHHOro Ha LWaMuax Bedyliero Bana KOpob6Ku ne-
penad.

Kpome Toro, BO GpUKLMOHHOM CLENNEHUN BbIAENSOT rpynny AeTanemn, ocywecTBASIOWmMX
BK/IIOYEHUE-BbIK/IIOYEHME U NPUBOJA cLenneHns. BKaoyeHre cuennieHmnsa ocywecTBnseTcs nog
OENCTBMEM CUJbl, CO34aBaeMOn MPyXMHaMU, a BbIK/IlOYEHWE — B pe3ysibTaTe NpeofosieHus
3TOW CUbl NPU BO3AEUCTBMW Ha Nefanb CUENeHus, KoTopas obecneynMBaeT nepemelleHue
BbIXXMMHOIO NMOALWMWNHKKA.

B 3aBUCMMOCTM OT TMNa MPYKKUH, CO3AaloWMX CHUMAIOLMNE CUlbl, DPUKLMOHHbBIE CLLENNEHNS
pasaensatoTcs Ha:

— cuenneHus ¢ nepudbepunHbIMU NPYKUHAMK;
— CUENIeHUs ¢ LeHTPasbHON KOHUYECKOW NPYXKUHOW;
— cuenneHus ¢ gnadparMeEHHON NPYKUHOW.

BONbWMHCTBO MEXaHWYECKUX TPaHCMWUCCUMM COBPEMEHHbIX NIEFKOBbIX aBTOMOGWIEN MMeEloT
cuenneHns ¢ agnadparmeHHON Npy*KUHOW.

Ha rpy3oBbix aBTOMOGUAAX HalIM NPUMEHEHWE ABYXAMCKOBbIE CLEMNIEHUS, UCNO/Ib30BaHWe
KOTOPbIX BbI3BAHO HEOOXOAMMOCTbLIO YBENMYEHMS MNIOLWaAM NOBEPXHOCTEN TpeHUs 6e3 yBenunye-
HMSA BHELWHUX pa3MepoB CLUENIeHus.

K KOHCTpYKUMK cuenneHns NpeabsaBasaoTcsa onpeaeneHHble TpeboBaHus.
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MnaBHOCTb BKAOYEHUS. ITO TpebOBaHME ANKTYETCS HEOOXOAMMOCTbIO CHUXKEHUS AUHaMUYe-
CKMX HarpysoK B TPaHCMWUCCWUM MpPU TpOraHbWM aBTOMOGMAS C MecTa M MepeKYeHUn nepepad.
[0 HegaBHero BpemeHu ans GPUKLMOHHBIX CLEMNIEHUN MPUMEHSAIUCb B OCHOBHOM GPUKLMOHHbIE
HaKnagKK, B COCTaB KOTOPbIX BXOAWNM ac6ecT, HanoNHUTENN U CBA3YoLMe maTepuansl. B HacTos-
Lwee Bpems Bce 60nbllee pacnpocTpaHeHne noayyaoT GPUKLMOHHbIE HaKNaaKku 6e3 acbecta nnm
C MUHUMaSbHbLIM €ro cofeprkaHneM. 10 CBA3aHO C TeM, YTO ac6ecToBas Mblfib NPU3HaHa onacHowm
N5 3[0POBbS YenoBeKa.

KOHCTPYKTMBHO M1aBHOCTb BK/IOYEHMS CLENIEHUS AOCTUIaeTcs o6ecneyeHnem noaatninBoCcTm
BeAOMOro aucka. C aTon uenblo BeAoMble AUCKKU IEFKOBbIX aBTOMOOGUIEN BbIMONHAIOTCS pa3pes-
HbIMMW, C HEKOTOPOW KOHYCHOCTbLIO UM BbIMYKIOCTbIO CEKTOPOB.

Pa6ouunii xon He meHee 14 Mm

Puc. 3.6. OgHoauCKoOBOe cuemieHue: 1 — KapTep cueneHuns; 2 — MaxoBuK; 3 — GPUKLMOHHbIE
HaKNa[lKM BEAOMOro AUCKa; 4 — HaXMMHOW AUCK; 5 — OMnopHble KoNblLa; 6 — avadpparmeHHas
NPYUHa; 7 — MNOAWMNHUK BbIKMIOYEHUS CUENEHUs; 8 — MNepBUYHbIN Ban KOPOOKKM nepenav;
9 — noponoHoBble KonbLa; 10 — MydTa BbIKNO4YeHUs; 11 — wapoBasi onopa BUSIKKU; 12 — KOXKYX;
13 — BuWnkKa; 14 — wtoK paboyero uMnumHapa; 15 — coeanHutenbHas nnactmHa; 16 — paboyunn
umMnuMHap; 17 — wryuep npokayvkuy; 18 — aemndepHas npyxuHa; 19 — cTynuua BeaomMoro aMcKa
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B aTOM cny4ae ceKTopbl pa6oTaloT Kak NaacTUHYaTble MPYXUHbI MEXAY BEAOMbIM AUCKOM
N O4HOM U3 GPUKLMOHHBIX HaKNaLoK. TaKKe Ha NNaBHOCTb BKIOYEHUS OKa3blBaeT BAWUSHMWE yni-
PYrocTb 39/IEMEHTOB B MEXaHM3ME BbIK/IoYeHUs. C aTUX NO3nLMIK cuenneHune ¢ agnadpparmMeHHom
NPYXMHOWM, Yy KOTOPOK NOAAT/IMBbIE NENECTKM BbIMOAHAT GYHKLMU Pbl4aroB BbIK/IOYEHUS, Npes-
no4YTuTENbHEE, YEM cLenneHne ¢ nepudepumnHbiMU NPYKUHAMM, Y KOTOPOrO BbIK/IOYEHME OCY-
LLLECTBNIAETCS ECTKUMU pblHaraMu.

YucrtoTta BbiKAOYeHUS. [1oIHOe OoTcoeanHeHWe ABuraTens oT TpaHCMUCCUK AOCTUraeTcs no-
NlyYEHWEM rapaHTMPOBAHHOMO 3a30pa MeXay NOBEPXHOCTAMU TPEHWUS NMPU NOMHOCTbIO BbIXKaTowm
neganu cuennexus. Ansa ABYyXAMCKOBOIO CLIEMNEHUSA MMeeTes cneuunanbHoe YCTPOMUCTBO AN1a Mpu-
HYAMTENbHOrO NepemelleHnsa BHYTPEHHEro BeayLero AMcka B NonoxeHune, npyu KOTopom o6a Be-
[OMbIX ANCKa HaxoasTcs B CBOGOAHOM COCTOSIHMM (puc. 3.7).

MpepoxpaHeHUe TPAHCMUCCUU OT AUHAMMUYECKUX Harpy3oK. [InHaMuyecKkne HarpysKku
B TPA@HCMMWUCCUU MOTYT 6bITb €4MHUYHBIMU (MUKOBbLIMU) U NEPUOANYECKMUMU. TTMKOBbLIE HArpy3Ku
BO3HMKAOT NPU PE3KOM M3MEHEHWN YINOBOM CKOPOCTU TPAHCMMUCCUM, HanNpuUMep Npu BKIOYe-
HUK cuenneHns 6POCKOM neganu, Npu Haesae Ha HEPOBHOCTb. HYTO6GbLI HE MPOM30LLIO MOSIOMKHU
B TPAHCMWUCCHUW, CLENIEHNE AONKHO OrPaHUYUTb NpeaeibHOe 3HaYeHne HarpysKku nytem npo-
GYKCOBKMU.

MNepunoanyeckne Harpysku (KpyTuiabHble KonebaHns) BOSHWKAIOT B pe3ysibTaTe HeEpaBHOMEpP-
HOCTM KpyTSLWEero MomeHTa ABuratens. [na ralweHus KpyTWibHbIX KonebGaHWi TpaHCMUCCUK
B BEOMOM AMCKE CLIENNIEHNS YCTaHABNMBAIOT racuTeNlb KPYTUNbHbIX KonebaHui (puc. 3.8). Cty-
nuLa BeAOMOro AUCKa U caM BeAOMbI AUCK CBSI3aHbl MEXAY COOO0M HE ECTKO, a Yepea NpyxHu-
Hbl racutens. KonebaHusa, BO3HWKalOLWNE B TPAHCMUCCUHN, Bbi3biBAlOT OTHOCUTEIbHOE YrNI0BOE
CMeLLEHNe BEAOMOro AMCKa U ero CTynuubl 3a cyeT gedopMaumm NPYKUH racuTens, a 310 cMe-
LLleHWe CONPOBOXKAAETCH TPEHNEM GPUKLIMOHHBIX 3/1IEMEHTOB racuTens. Taknum o6pas3om, rawie-
HUE KPYTUIbHbIX KONeGaHnn NPOUCXOAWT 3a CYET CUN TpeHus. Kpome Toro, racutenb, M3MeHss
KECTKOCTb TPAHCMMUCCHM, HE JOMYCKaeT BO3MOXKHOCTH HACTYNEHNS pe30HaHca B TPDAHCMUCCHH,
BbIBO/JS PE30HAHCHbIE YacTOTbl 3a 06/1aCTb paboynx YacToT ABUraTens.

lMpuMeHeHne 4BYXMacCOBbIX MaxOBUKOB
B KOHCTPYKLMW ABUraTeNs no3BOAUIO0 nepe-
HECTU racuTenb KPyTU/bHbIX KonebaHun 13
BEAOMOro AMCKa B MaxoBUK. TaKOe KOHCTPYK-
TUBHOE pelleHne NO3BONSET yNpPOCTUTb Cle-
njeHne, CHU3NTb MOMEHT MHEPLIMM BEAOMOTrO
[WCKa 1, cneaoBaTtefibHO, YMEHbLWTb Harpy3Ku
Ha 3neMeHTbl ynpaBfieHUs KOPpOOKOW nepeaay.
BriepBble Nogo6HbIE CLEMNEHUS MOSBUINCH
B 1985 .

MoaaepkaHue HaXUMHOro ycuaus
B 3ajaHHbIX nNpepenax B npouecce 3Kc-
nayatauuMu. B npouecce akcnayatauuu
B peaynbrate M3HOca PPUKLMOHHBLIX Ha-
KNafoK HaXWMMHOW AUCK nepemeliaeTtcs
B CTOPOHY MaxOBMKa, M3MEHNAS KECTKOCTb
NPYyXWH cuennenua. B cuenneHun ¢ nepw-
GepuHbIMU NPYKUHAMMU, KOTOPbIE UMEIOT NTN-

Puc. 3.7. YctpoicTBO, o6ecne4yuBaiouiee
rapaHTMpPoOBaHHbIX 3a30p MeXAay no-
BEpPXHOCTAMU TPEHUA: a — pblYaXKHOE;
6, B — CO LUTOKOM U MPYXUHOW; S — pabo-
4yui 3a3op
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HEWMHYIO yNPYrylo xapakTepucTuky (puc. 3.9),
3TO MPUBOAMUT K CHUMKEHUIO HAXUMHOIO yCU-
Mg M nepefaBaeMoro MOMeEHTa TpeHwus
BN/J0Tb A0 HACTyn/ieHUs NpoByKCOBbIBaHMUS
cuenneHus.
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Puc. 3.8. Tacutenb KpyTUabHbIX Kone6aHun: Puc. 3.9. MpadpuKn ynpyrux xapakrepucTuk
1 — aucK; 2 — cTynuua; 3 — cyxapb; 4 — nNpy-  NPYXuH: 1 — cuennexHve ¢ nepudepumHbiMm
MHa; 5 — cTanbHas Wwanba; 6 — PPUKUMOH-  NPYXMHaMKU; 2 — cuennieHme ¢ guadparmeH-
Has wanba HOM NPYKUHOWM

B cuennenusx ¢ anadpparMeHHOM NPYKMHOW, KOTOpas MMEET HENTMHEWHYIO YNPYIyio XapaKTepu-
CTUKY, YCUIME NPU U3HOCE HaKNa4OoK NOAAEPKMBAETCH NPUMEPHO NOCTOSHHbIM.

MpuMeHeHWe anadparmMeHHON NPYKUHbI MO3BONSET YNPOCTUTb KOHCTPYKLMIO, TaK KaK npwu-
MEPHO BABOE COKPALLAETCH YUCO feTanen, yMeHbllaeTca pa3Mep CLENIEeHUs, a NPy>X1Ha Bbl-
nonHsaeT ewe 1M OYHKLMIO pbl4aroB BblkItoYeHus. [AnadparmMeHHas npyxuHa obecnevynBaeT
paBHOMEPHOE pacnpeaeneHune ycunus no Bcen Haknaaxke. BaxHbiM npenmyliectBom guadpar-
MEHHOM MPYXXWUHbI, MO CPaBHEHMIO C NepUdEPUNHBIMU, ABNSETCS TO, YTO MPU NOBbILEHUMU YINO-
BOW CKOPOCTM MaxOBMWKa LLEHTPOOEXKHbIE CUJIbl HE MCKaXKaloT ee XxapaKTepucTuKy. Kpome Toro,
KaK BUAHO M3 puc. 3.9, Npu BbIKIOYEHUMN CLIENIEHUS YCUME MPYKUHbI CHUXKAETCS, YTO obner-
YyaeT ynpaB/ieHune cuenneHmem. B HEKOTOPbIX KOHCTPYKLMAX € AnadparMeHHON MPY>KUHOM Bbl-
nyKnasi CTOPOHa NPYXWHblI HanpaBfiieHa BHYTPb CLEeNNeHUs. ITO NO3BONISIET HECKObKO YMEHb-
WKWTb LWWMPUHY arperata, HO YCIIOXKHSAET KOHCTPYKLMIO BbIXKMMHOIO 371eMeHTa 1 npuBoaa.

MepBoHavyanbHO AnadparmeHHas NpyKMHa NosiBuNachb B CLEMIEHUSAX NErKOBbIX aBTOMOGK-
nen. Jonroe BpemMs npMMeEHeHWe ee B CLENNEHUAX FPYy30BbIX aBTOMOGKUNEN CAEPKMBANTOCH TEXHO-
JIOFMYECKOM CNOXKHOCTbLIO M3rOTOBAEHUSA NPYXKUHbI 60NBLION0 AnameTpa.

nPUBOA CLUEMJIEHUA

MpnBoa GPUKLMOHHOIO CLEMNEHNS MOMXKET ObITb MEXAHWYECKUM, TMAPABIMYECKUM WU SNTIEKTPO-
MarHuTHbIM. Ha 601bLWIMHCTBE aBTOMOOWIEN MPUMEHSIIOTCS MEXaHUYECKUE M TMapaBMyYecKue
NPUBOAbLI. INEKTPOMArHUTHbIN NPUBO/ NMPUMEHSAETCA PEKO, B OCHOBHOM MpW HE06X0AMMOCTH aB-
TomMaTM3aLuMK nNpoLecca ynpasBneHus cuenneHnem. ns obneryeHns ynpaBiaeHus Ha HEKOTOPbIX
aBTOMOOGUNAX B MPUBOAE CLEMNEHUS UCMONb3YIOT MHEBMATUYECKUE U BaKyyMHbIE YCUNUTENW.
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B KayecTBe npuBoaa cuenieHns HebobLUMX NEerKoBbIX aBTOMOOUIEN YacTO UCMONb3YIOT MEXaHu-
YeCcKuM TpocoBbIM NpuBoA. Ero npeumyuiectBamu ABASIOTCA NpoOcToTa M AeweBu3Ha. OgHako
M3HOC PPMKLMOHHBIX HAKNa4OK MpY TaKOM TUME NPUBOAA MPUBOANT K UBMEHEHMIO MONOXKEHUS MNe-
Janwv cuennenus. MoaToMy B KOHCTPYKLIMM TPOCOBOMO NPMBOAa 06bIYHO NPesyCMOTPEeHa BO3MOXK-
HOCTb PY4HOW UM aBTOMaTUHECKON PEryNnpoOBKH.

MapaBAnYecKuit NPUBOL CLIENIEHUS UCMONb3YET CBOMCTBO HECKMMAEMOCTH KUAKOCTU. B Ka-
yecTBe paboyen XKUOKOCTU UCMOMb3YIOT TaKylo e, YTO U B rTMApaBInYeCcKOM TOPMO3HOM MpuBoae
(cMm. . B). MNpuBOA MMEET rMaBHbIN U Paboynit LUAUHAPLI, COEAUHEHHbIE MEX Y COO0M TPy6Onpo-
BoAoM. lNnyHep paboyero UMAMHAPa Yepes TosKaTelb AENCTBYET Ha BUIKY BKIIOYEHUS cuense-
HWS, CBA3AHHYIO C BbIXXMMHbBIM MOALWMWNHUKOM. 119 yaaneHu1s Bo3ayxa M3 NpMBoda B LMAMHAPAX
rMAPaB/ANYECKOro NPUBOJA YCTAHOBIIEHbI CMELMaNbHbIE KanaHbl.

MHoraa B ruapaBanyecKOM NPMBOAE CLEMNNEHNS YCTaHaBIMBAIOT AemMndupytoLLee YCTPOUCTBO,
KOTOpoe racuT KonebaHus, BO3HMKaloLLMe NPy B3aUMOAENCTBMUM BbIXKMMHOIO MNOAWMMHKKA C 3ne-
MEHTaMM BbIK/IIOYEHUS cLienIeHns (cM. puc. 3.9).

Puc. 3.10 a. Cxema ruapaB/UM4YecKOro npuBoga cuerieHus: 1 — neganb; 2 — TONKaTENb;
3 — [MaBHbIN UMAMHAP; 4 — NOpLWEHb TONIKaTens; 5 — nopLleHb MaBHOro UMAnHapa; 6 — 6a4oK;
7 — Tpy6onpoBog; 8 — paboymn umnmHap; 9 — nopuerb; 10 — npyxkuHa; 11 — BunKa; 12 — ono-
pa BUNKK; 13 — BbIXKMMHOM NOALWMNMHUK
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KOPOBKA NEPEJAY

Kopo6ka nepegauy (puc. 3.10 6) npegHa3Ha4yeHa 419 UBMEHEHUS B LLMPOKOM AnanasoHe KpyTslie-
ro MOMEHTa, a CcliefoBaTtenbHO, U TAFOBOI0 YCUAUS Ha BedyLMX Konecax aBToOMo6MAsA U CKOPoCTewn
ABWXEHWA, Ans o6ecneyvyeHns ABUKEHUS 3a4HUM XO40M, a TaKKe AN ANUTeNbHOro pasobueHus
ABUraTens ot BedyLlux Konec npu paboTe ABUratens Ha Xof0CTOM XO4y.

K Kopo6Ke nepefay NnpeabaBfoTCs ciepyowme TpeboBaHus:

22
23

4 6 8 10 12 14 16 18 20

’ 24
1 23|5|7 9 |11 (13| 15|17 |19 |21 &

25

26
27
BZ R

4746 45 44 43

Puc. 3.10 6. Kopo6Ka nepepa4 Uk-2126: 1 — nepBUYHbIN Ban; 2 — KapTep CLEenneHns; 3 — 3agH1in
NOALIMMHMK NEPBUYHOIo Bana; 4 — 60NT KpenieHns BepXHen KpbILWKKW; 5 — BEPXHSAS KpbllwKa; 6 — ne-
peaHWM NOALLIMMHUK BTOPUYHOIO Bana; 7 — GNIOKMPYIOLLLEE KOMbLIO CUHXPOHW3aToOpa BKIOYEHNS Nepe-
nayu; 8 — ctynuua lll-IV nepegay; 9 — mydta llI-IV nepeaay; 10 — wectepHs Il nepeaayun; 11 — ctonop-
Hoe Konbuo; 12 — crynuua V nepegayn; 13 — mydta V nepepayn; 14 — wectepHsa V nepenayu;
15 — wectepHs |l nepenayn; 16 — poMKOBbIM NOALWUMHUK; 17 — WNOHKa; 18 — mydTa-ecTepHs 3aa-
Hero xoaa; 19 — 610KUpYOLWEE KOMbLIO CUHXPOHM3aTopa BKItoYeHus |l nepegayn; 20 — crynuua I-ll
nepefay; 21 — wectepHs | nepefayun; 22 — cTeprKEHb pblyara nepekyeHns nepenay; 23 — 4exon
pblyara; 24 — pblyar nepextoyeHus nepeaay; 25 — 3agHvi NOAWMNHUK BTOPUYHOMO Bana; 26 — ¢pna-
Hel, anacTMyHon MybTbl KapaaHHOW nepeaayu; 27 — Bedyllas LEeCTepPHs NpuBoAa CrNUAOMETPa;
28 — canbHWK BTOPMYHOro Bana; 29 — raika dGnaHua anactmyHom mydtbl; 30 — LIEHTPUPYIOLLEE KOSTb-
10; 31 — BTOpPUYHbIV Ban; 32 — yNnoTHUTENb; 33 — rpsiseoTparkatenb; 34 — wanba; 35 — 3agHui 6ont
NPOMEXKYTOYHOro Bana; 36 — OGONT KPenjeHMs KPOoHLWITEMHa 3adHel Omnopbl CMOBOrO arperara;
37 — raKa WnWIbKK KpenieHns 3agHen KpbilKK; 38 — 3aaHWM NOALLMMHMK MPOMEXYTOYHOMO Bana;
39 — 3aaHS9 Kpbillka KOpPobku nepenay; 40 — npokiagKa 3agHen KpbllKku; 41 — uronbyatbivi Noj-
WWMNHKK; 42 — MPOMEXYTOYHas LecTepHa 3agHero xoga; 43 — OCb MPOMEXKYTOYHOM LLECTEPHMU;
44 — NpOMEXKYTOYHbIN Ban; 45 — KapTep KOPO6KU nepeaay; 46 — nepeaHnii NOALWMMHUK MPOMEMKYTOY-
Horo Bana; 47 — 60NT NepefHero NoALWWNHUKa MPOMEXKYTOYHOro Bana.
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— ob6ecnevyeHne onTMMasbHbIX TArOBO-CKOPOCTHbIX CBOMCTB aBTOMOOUAS NpY 3aaHHOM Xapak-

TEPUCTUKE ABUraTens;

— 6ecCLlyMHOCTb B paboTe 1 NepeKItoYeHnn nepeaay;
— JNIerkocTb ynpaBneHus;
— Bbicokui KMA.

C nosiBneHMemM NepBbIX MOTOPHbIX AKUMNaXewn nosiBunacb HEOO6XOAMMOCTb NMPUMEHEHUS YCT-
PONCTB AN M3MEHEHMSA NepeaaToyHOro OTHOLWEHMUS OT ABUratens K konecam. [pumeHsaBlinecs
BHayane pemMeHHble nepefayn, CKOMMPOBaHHbIE CO CTAHKOB, OKa3aluCb HECOCTOSTENbHbIMM
M 04E€Hb CKOPO CTa/M BbITECHATLCA 3yb4aTbiMKU Nepegadamu. lNepBor Nnogo6HONM KOpoBKoK, nony-
YMBLLEN LLMPOKOE pacnpocTpaHeHne Ha aBTOMOOUANAX, Oblla KOpoOKa nepeay co CKOb3ALLMMMU
LLIECTEPHAMM, KOTOPbIE MO NepeMeLLaTbCs Ha KBapaTHOM WK WAKLEBOM Bane, Ans Toro 4To-
6bl BXOAMTb B 3aLlEeMN/IEHNE C LIECTEPHSAMM, YCTAHOBNEHHbLIMMW Ha APYrom, napasnjiesbHOM NepBoMY,
Basne. OHa CKOHCTpyMpoBaHa nHxeHepoM IMunem Jlesaccopom Bo PpaHumm v B 1891 r. 6bina yc-
TaHoB/eHa Ha aBToMobwune «[TaHap-JleBaccop».

[To NpuMHUMNY OENCTBUS KOPOOKM nepeday pasnmyatoT cTyrneH4yaTble, 6eccTyneH4YaTble U KOM-
O61HUpOoBaHHble. CTyneHYyaTble KOPOOKM nepeday UMelT MeXaHUYeCKMI MpUMBOA NepemMeLleHums
LecTepeH no Banam, a 6ecctyneHyaTble No3BOSIOT UBMEHATL KPYTALLMIA MOMEHT Ha BeayLMX KO-
flecax, He MeHss NoNIoXKeHWe Nejanu «rasar.

Ha 60/blIMHCTBE NErKOBbIX M FPY30BbIX aBTOMOOUIAX YCTaHABAMBAIOT CTyneH4YaTble KO-
po6Ku nepegay. CtyneHyaTble KOPOOKM Nepeaay MOryT MMeTb pa3HOEe YMC0 NPUMEHSAEMbIX
BasoB. [lonroe Bpemsa Ha aBTOMOOU/ISAX MPUMEHSNIUCh TOJIbKO TpexBallbHble KOPOOKK nepe-
nad. KpyTtawmn MOMEHT OT ABUratens nepegaercsa ¢ NOMOLLbIO CUENIeHNsa Ha BeayLlinm Ban
(MepBUYHbIN) KOPOOKK Nepeaayd, Ha KOTOPOM MMeEeTCS WecTepHs. lMapannenbHo Beaywemy
BaJly pacnonaraetcs NpoOMeXyTO4HbIM Ban ¢ HA6OPOM COeAUHEHHbIX C HUM LiecTepeH. Beay-
LMK Ban HaxogMTCsa Ha O4HOM OCKU C BE€AOMbIM (BTOPUYHbBIM) BallOM U MOXET OblTb COEANHEH
C HUM Hanpsmylo 4as noayvyeHns NnpsaMon nepegayun ¢ nepeaaTovyHbiM YUCIOM, PaBHbIM eau-
HuLe. Kpome Toro, ogHa U3 WeCcTepeH NPOMEKYTOYHOIO Basla HaxoAUTCSH B MOCTOSHHOM 3a-
LleneHnn C WecTepHen BeayLlero Bana, a Apyrme — co cB060AHO BpallalowmMMUcs Ha Beao-
MOM Basie WecTepHAMU. Ana ABUKEHUS aBTOMOOWUAS 3a4HUM XO040M HEOOX0AMMO A06aBUTb
elle OfHy WeCTEPHIO MEXAY LWeCcTePHEN NPOMEKYTOYHOrO U LWWeCTEPHEN BEAOMOro Bana, 4to
NO3BOJIMT BEAOMOMY Bany U3MEHUTb HanpaBfieHWEe CBOEro BpalleHus. [na nepeknioyeHns
nepeaay Heo6xoaMmMo obecrnevynTb BO3MOXK-
HOCTb }XECTKOIo COEANMHEHUS OTAENbHbIX Le-
cTepeH BeAOMOro Baja HenocpeacTBEHHO
c caMuM BanoM. Ha npaKTuKe 3agadva nepe-
KNloYeHWs nepefay oOKasanacb He TaKoM
npocton. [Ansg 6e3ygapHOro BKIOYEHUS Me-
penay HeobxoaMMo, YTOObl YrNOBblE CKOPO-
CTM BpalleHus WwecTepeH Ha Be4OMOM Bane
M CKOPOCTb caMoro Bana Oblnu paBHbl. [le-
peKnyeHne nepenay Ha nepBblX aBTOMOOU-
J151X ObIN0 AOBOJIbHO TPYAHOM 3a[a4€en, ¢ KOTO-
pOM MOIMNKW CnpaBfsATbCS TOJIbKO OMbITHbIE
BOAUTENN, KOTOPbIE MOIIK coyeTaTb ynpaB-

Puc. 3.11. KOHCTpYKLMA CUHXpPOHM3aTopa:
1 — wecTepHsa |l nepepayn; 2 — 6Gnokupyome
Konbua; 3 — cKoMb3dawasa mydTa BraoveHus |l
n lll nepepay; 4 — crynuua; 5 — cronopHoe
KONbLLO; 6 — NPYXUHa; 7 — CyXapb; 8 — LWapuK;
9 — wectepHs lll nepegaumn
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nefjanaMu cuenneHus, «rasa» UM pbl4arom
nepeknoyeHna nepegay. lNpouecc nepe-
K/IOYEHUS nepejay B MeXaHUYeCKUX TpaHc-
MWCCUAX CYLLECTBEHHO YMNpOCTUSicA nochne
N306pETEHUS CUHXPOHU3AaTOpPAa.



CuHxpoHusarop (puc. 3.11) — cneumnanbHas GpUKLMOHHaa MydTa, KOTopas o6ecneynmBaeT Bbl-
paBHWBAHME YINIOBbIX CKOPOCTEW LiecTepeH, CBO60AHO BpaLLaoLLIMXCa Ha Base, C YrlI0BOW CKOPOCTbIO
CaMOro Ba/ia U He OMYCKaeT UX COeMHEHMS 0 MOMEHTA, NMOKa yKa3aHHble CKOPOCTU HE CPaBHSAIOTCS.

B TpexcTyneH4aTbix KOpobKax nepeaad, BbinyckaBlumxcs B 1940-x ., CHHXPOHMU3ATOPbI NPU-
MEHANNCH MeXy BTOPOW W BbICLIEN Nepejadyamu, a NepernodYeHne Ha nepBylo nepeaady Tpedo-
BaNo ABOMHOMO BbIXXMMa CLeNnNeHns (Tak HadblBaeMas neperasoBka). CerofHs cOBpeMeHHble
CTyneH4aTble KOPOOKKU Nepeaay MMelT CUHXPOHM3aToPbl Ha BCeX Nepeaadvax, He3aBUCUMO OT KO-
NinyecTBa CTyrneHew.

AByxBajnbHble KOPOGKU Nepepay NpMMeHSTCS B NepeaHenpruBOAHbIX U 3aAHENPUBOAHbIX
(c 3agHUM pacnonoXKeHnem aBuratenis) aBToMmo6unsax. KOHCTPYKTMBHO MX COBMELLAOT B OAHOM
6/10Ke C ABWUraTenieMm, CLENNIEHNEM, IMaBHOW Nepeaayen n aupdepeHLnanom.

MonepeyHoe pacnonoxeHne KOpobku nepegay (puc. 3.12) No3BoaSET NMPUMEHSATb MaBHYLO
nepeaadvy ¢ UMIMHOPUYECKUMMU WEeCTEPHAMMU. [Tpn NpoaonbHOM KOMNOHOBKE (pUc. 3.13) NpuMeHs-
eTcs rnaBHas nepefaya ¢ KOHUYECKUMU UK TUMOUAHBIMUY LWECTEPHSAMMU; NOCEAHAN ABseTcs 60-
Jiee CNI0XXHOW B U3TOTOBJIEHUU U PETYIMPOBKE.

OCHOBHble JOCTOMHCTBA ABYXBalibHbIX KOPOOOK Nepefay:

— MpPOCTOTa KOHCTPYKLMMU;

— Masnas Macca;

— Bblcokui K/ Ha npoMeXyTo4HbIX Nepeaayax (Npu nepegaye KpyTauero MOMeHTa y4acTByeT

TOJIbKO OfjHa napa LeCTEPEH).

B 10 »Xe Bpemsa B AByXBa/bHOM KOPOOKe nepegay HeET NpsaMon nepefadyum (Korga B nepejaye
KPYTSLLErO MOMEHTa He y4acTBYIOT LIECTEPHM) U MaKcuManbHbin KM/, Ha Bbiclwen nepefaye Huxe,
4yeM Ha NpsIMoW Nepeaayve TPeEXBaNbHON KOPOOKMU.

MaKcuManbHOe nepefaTtoqyHOe YMCIO OAHOW 3ybyaTor napbl KOPOOKM nepefay He AOSIKHO
npeBblWaTb HEKOTOPOro npeaena, 6an3Koro K 4, NpeBblleHne KOTOPOro NPUBOAMUT K YBENTUYEHUIO
rabapuToB ¥ NOBbIWEHWUIO YPOBHSA WyMa. 3TO orpaHnyMBaeT 061acTb NPUMEHEHUS ABYXBalbHbIX
KOPOOGOK nepenay ToIbKO NerkoBbiMM aBTOMOGUISMU Manoro Knacca.

Ecnn pgBuratenu ¢ Takumum KopobKamu ycTaHaBIMBalOTCA MOMNEPEYHO B NepejHen yactu
aBTOMOOUNSA, TO A/1I KOHCTPYKTOPOB [BYXBallbHbIX KOPOOOK nepeay yBeln4yeHue Yucna nepe-
Jad, a crefoBaTefibHO, M YUcia nap WecTepeH, npeacraBngeT onpefesieHHble TPYAHOCTU.
MpoponbHaa KOpobKa nepenay MoXKeT 6biTb NEIKO yBEeNNYeHa no AnvHe ans pasmelweHns ao-
NONHWUTENbHbIX Nepeaad. [lonepeyHo PacnoNOXKEHHbIN ABUraTeNlb U KOpoOKa nepenay uMeoT
OorpaHuyeHune No WUpUHe, onpeaenstoweecs paccTosHUEM MEXAY KONEeCHbIMW apKaMn aBTO-
Mo6umAs. TaK, KOHCTPYKTOPbI KOMMaHuK Volvo CTONKHYUCE € 3TOW Npo6nemon, Korga notpebo-
BaJioCb YCTaHOBWUTb NonepeyHo Ha aBToMobwuse Volvo 850 NATUUMAMHAPOBLIN ABUraTeNb. ATa
npo6aema Oblna peleHa 3a CHEeT UCMOJIb30BaHUsS B KOHCTPYKLMKM KOPOOGKK nepenay M56 go-
NOMHUTENBHOIO TPETbEro Bana. [laa Bana aBAS0TCA BTOPUYHBIMK BanamMu, Ha O4HOM YCTaHo-
B/I€HbI MPOMEXYTOYHbIE LeCTEPHU A1 NepPBON U BTOPOK nepefay, a Ha ApyroM — NpoMexy-
TOYHbIE A1 NATOM U 3aaHeN. [IpOMEXKYTOUYHbIE WEeCTEPHU ANS TPETbEN U YETBEPTOM YCTaHOB-
NnieHbl Ha NepBMYHOM Bane. KopobKa nepegay nMeeT NaTb nepejad, TpY Bana U ABa KOMMNIEeK-
Ta WwecTepeH. 3a cYeT yMEHbLEHMS YUCna WecTepeH Ha OTAeNbHOM Bane, nosiBuaacb BO3-
MOHOCTb BbINOMHWTb Basibl KOPOYeE, YTO MO3BOJIUI0 YMEHbLWWTb AMHY KOPOOKMK (40 335 MM)
N YBENMUYUTb UX HECTKOCTb. [1pn 3TOM CHUMXKaeTcs WymM nNpu paboTe KOPOOKK M MOBbLIWAETCH €€
nonroBeyvyHocTb. B HacTosiwee Bpems Volvo BbinycKaeT elle 60nee KOPOTKYO KOPO6Ky nepe-
a4y Cc YyeTblpbM§ Banamu.

TpexBanbHble KOPOGKU Nepegauy (puc. 3.14) xapaKTepmayrloTca Hann4ymem npsaMon nepe-
nauyn. Npu 3TOM Ha NpsIMOKM Nepeaayve TpexBaabHaa KOpobKa nmeet 6osnee Bbicokui KIMA, yem
[ABYyXBasibHas, TaK KaK B 3TOM C/lydae YMeHbLUaloTCa NoTepu Ha TpeHue. Ha octanbHbIx nepeaa-
Yyax TpexBasbHON KOPOOKHK B 3aLlenneHnn HaxoaaTcs ABe napbl 3yb64aTbix KOMec, B TO BpeMs KaK
y ABYyXBa/ibHON — OfHa.
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Puc. 3.12. NatuctyneHyatas AByXxBasibHasi KOPOGKa nepeaay JIerkoBoro aBToMo6uas ¢ none-
PeYHbIM pacnoyioKeHuem agBuratens: 1 — 3a4HA5 KpblllKa KapTepa KOpoOKu nepeaay; 2 — Be-
Jywas wectepHa V nepeaayn; 3 — WapuKOBbIM NOALMMHUK NEPBUYHOrO Bana; 4 — BefyLas we-
cTepHs |V nepefaym nepBUYHOMo Bana; 5 — nepBuYHbIV Ban; 6 — Beaywas wectepHs Il nepegaym
nepBMYHOro Bana; 7 — KapTep KOpobKK nepefay; 8 — Befywas wectepHs Il nepeaayn nepBrUYHOro
Bana; 9 — wectepHs 3agHero xofa; 10 — npomexxyToyHas WwecTepHsa 3agHero xo4a; 11 — Be-
ayluias wectepHs | nepeaayn nepBuYHoOro Bana; 12 — posnKOBbIM NOALUMIHUK MEPBUYHOIO Bana;
13 — canbHKK nepBuYHoro Bana; 14 — canyH; 15 — dnaHew, MydTbl; 16 — NOALIMMHUK BbIKNOYEHUS
cuennexns; 17 — HanpaBnsowasa BTylKa MydTbl; 18 — pPOAMKOBLIA NOAWWNHUK BTOPUYHOIO
Bana; 19 — BTOpUYHbIN Ban; 20 — ocb caTennutoB; 21 — Befyllas LWecTepHs NnpuBoga cnuaomeT-
pa; 22 — wWecTepHs nonyocu; 23 — Kopobka anddepeHumnana; 24 — catennut; 25 — KapTep cuen-
neHus; 26 — npobKa ans cnvMBa Macna; 27 — BeaoMas LeCTepHs rMaBHOW nepefayu; 28 — pery-
JIMPOBOYHOE KONbLO; 29 — POJSIMKOBbIN KOHUYECKUI NOAWNNHUK anddeperHumnana; 30 — canbHUK
nonyocu; 31 — Begomas WwectepHs | nepeaayn BTOpMYHOro Bana; 32 — cuHxpoHu3aTop | u Il nepeaay;
33 — Begomas wectepHs || nepefaym BTopuyHOro Bana; 34 — CTONOPHOE KOonbLo; 35 — ynopHoe
nonykonbL0; 36 — Begomas wectepHs Il nepegayn BTopnyHoro Bana; 37 — cuHxpoHuaatop
n IV nepepay; 38 — Begomas wectepHs |V nepegayun BTopnyHOro Bana; 39 — WwapuKOBbIM Noa-
LUMAHWK BTOpMYHOro Bana; 40 — BegomMas wecTtepHsa V nepegayn BTOpUYHOro sana; 41 — CuH-
XpoHu3zaTop V nepegayn; 42 — mnronbyaTbiv NOAWUMNHKK; 43 — BUIKaA NepeKItoYeHns nepeaay
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Puc. 3.13. KOHCTpYKLUA ABYyXBaJibHOW NATUCTYNEHYaTOW KOPOOKMU nepeaay npu nepea-
HeM NpuBOAE U NPOAO0JIbHOM pacnonoxeHuu aurartena (MockBuu-2141): 1 — dnaHey,
nonyocu; 2 — NoAWUNHKUK gnddepeHunana; 3 — Beaylasa WeCTepHs peayKropa npuBoga
cnuaomeTpa; 4 — KopobKa anddepeHumnana; 5 — Beaomas LWECTEPHS MaBHOW nepenayu;
6 — MaH»eTa (CaNbHUK); 7 — MOALWWNMNHMK BbIK/TIOYEHUS CLIEMIEHNS; 8 — KapTep CLENIEeHns;
9 — nepBUYHbIM Ban; 10 — catennuT; 11 — nonyoceBble WecTepHU; 12 — 0Cb NPOMEXKYTOY-
HOW WecTepHMU 3aHero xoaa; 13 — nNpomMeXxyToyHas WecTepHs 3agHero xoaa; 14 — wectep-
HS nepefayun 3agHero xoga nepBuMYHoro Bana; 15 — wectepHs | nepegayv nepBUYHOro Bana;
16 — cuHxpoHu3aTop | v Il nepenay; 17 — wectepHs Il nepeaayv nepBrMyHOro Bana; 18 — Beayluas
wectepHs |l nepeaayn; 19 — cuuxpoHuszatop Il u IV nepenay; 20 — Beaylias wectepHa IV ne-
penauu; 21 — Beaylwas WwectepHs V nepeaayn; 22 — cUHXpoHU3aTop V nepenayn; 23 — BbIKIIO-
yaTtenb cBeTa 3aAHero xoaa; 24 — Ban nepeknoyatens nepeaay; 25 — nepekntoyarens nepenav;
26 — WTOK BWJIOK NepekKtodeHna V nepefayn 1 3agHero xoga; 27 — LWTOK BUIOK NMepeKio-
yenus Il n IV nepepay; 28 — WTOK BWMNOK BKAoYeHus | n Il nepegay; 29 — nayHxep;
30— Bepomasa wecTtepHa V nepenauun; 31 — Beaomasa wecTtepHs |V nepenayun; 32 — Beno-
Mas wecTtepHs Il nepenayn; 33 — Begomas wectepHs |l nepegauun; 34 — BegomMas WECTEPHS
| nepepayun; 35 — Begomas WecTepHsa 3agHero xofa; 36 — BeAyllasa WeCTepHs ras-
HOW nepepayun; 37 — KapTep rnaBHoOM nepegayun; 38 — npobKa MacnoCIMBHOIO OTBEPCTUS;
a — oTBepcTMhe-canyH
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Puc. 3.14. TpexBanbHas Kopo6GKa nepepay: 1 — nepBuYHbIN Ba; 2 — KpbllWKa NOALUUMHKUKA;
3 — BbIK/IOYaTENb CBETA 3a[HEro xoaa; 4 — MaHXeTa NepBUYHOro Bana; 5 — 3aaHui noawmn-
HWUK MEPBMYHOro Bana; 6 — LWeCcTepHs NPMBOAA MPOMEXYTOYHOr0 Bana; 7 — canyH; 8 — wwecTtep-
He lll nepegayn; 9 — nepegHum Kaptep; 10 — wectepHs | nepegayn; 11 — wectepHs 3agHEro xo-
na; 12 — wroKun nepekroveHns nepegdad; 13 — wapuk-dukcatop; 14 — npyxuHa; 15 — pbiyar
nepexo4eHns; 16 — 3alnTHbIK YyNaoTHUTENb; 17 — KOMNakK pblyara; 18 — Kopnyc pblyara ne-
peknoyeHns; 19 — 3agHum Kaptep; 20 — BTOPUYHbIVM Ban; 21 — MaHXeTbl YAJIMHUTENS 3a4HEro
KapTepa; 22 — cTaneb6abbuTtoBas BTy/Ka; 23 — LeCTepHs NpuBoaa cnuaomMeTpa; 24 — npueoj
cnuaomeTpa; 25 — 3a4HWK NOAWMMHUK NPOMEXKYTOYHOro Bana; 26 — wecTepHsa V nepegayu;
27 — 60NTbl KPEMNEHMS OCU NPOMEIKYTOHYHON LWECTEPHN 3aAHEr0 X04a; 28 — NPOMEKYTOYHas LWe-
CTepHS 3a4Hero xoaa; 29 — nNpoMeXyTovHbI Ban; 30 — Macno3anvMBHasa NpobKa

MHorvne nerkoble aBTOMOGWUIM C MOLLHBIMW ABUraTENAMMU CenHac KOMMIEKTYIOTCS LECTUCTY-
neH4yaTbiMM KOpoGKaMu nepeaad. a5 noBbllLEHUS XECTKOCTU KapTepa KOPOOKKU nepeaay LWMpo-
KO MpuMeHsoT opebpeHune. NMpumeHeHne HOBbIX TEXHONOMMM U MaTepManoB AaeT BO3MOXHOCTb
YMEHbLWNTb Maccy KOpoboK nepefay, a co3gaHne HOBbIX CUHXPOHW3aTOPOB 0b6ecneynBaeT ynyy-
LLIEHWE NTETKOCTU BKIOYEHMSA Nepeaay.

MHoroBasnbHble KOPOGKM nepepay npeactaBnstoT co60W YeTblpex-lWecTUCTyneHvaTyto
TpexBasbHyl0 KOPOGKY Nepefay co BCTPOEHHbLIM MM COBMELLEHHbBIM PeayKToOpoM. PeayKTtop Mo-
ET 6bITb MOBbLILWAKWMM UK NOHWXKaLWKUM. [ToBbIWaOWKWI peayKTop (AenuTenb) ycTaHaBAMBaeT-
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cs nepef Kopo6KoW nepeaayd M npefHasHavyeH A1 YMEHbLUEHWS pa3pbiBa MeXay nepeaaToyHbiMu
Yyucnamu COCeaHux nepefady, He3HavyMTeNbHO yBeAnYMBas anManasoH. [lenutenb nmeeT ob6bl4HO
[Be nepefayn — NpsMylo 1 NOBbILLIAIOLLYIO, YTO NO3BONSET YBENNYUTL YACIO Nepesay BABOE.

[ToHW¥KaloWKUIM peayKTop (AeMyIbTUNAMKATOP) pa3MelllaeTcst 3a KOpobKor nepenay. JemynbTu-
NAMKaTOP BbIMONHAOT ABYX WKW TPEXCTYNEeHYaTbiM U 06bIYHO € 60/bLUMM NepesaTovHbIM HYUCIOM,
6narofaps 4emy elle 60blle pacluMpieTcs AMana30oH BO3MOXKHbIX NepejaTovHbIX YUCen.

MexaH13M nepekntoyeHnsa nepefay AO/MKEH 06eCnednTb YHeTKOe NeperioYeHne, HagexHylo
PUMKcaumo BKIIOYEHHON Nepeaym 1 NpeaoTBpaTUTb BO3MOXHOCTb OIHOBPEMEHHOIO BKTIOYEHNS
HECKOJIbKMX nepefay. B ero coctaB BXOAAT WUTOKKU, BUIKKU U dUKcaTopbl. B npuBoae BKAOYEHUS
NPUMEHSIOT pblyaru, TPOChbl M B MOCNeAHEE BPeMs rMapOoCTaTUHECKUM NpmBod. [Ang yMeHblUEeHUs
TPEHUS NON3YHbl MEXaHM3Ma NepPEKIOYEHMS MOKPbIBAIOT TEGIOHOM UN MPUMEHSIOT UrobYaTble
NMOJLIMIMHUKK B LUAPHMPAX.

KAPJAHHASA NEPEAAYA

B TpaHcMuKCccHax aBTOMOGKUIEN KapAaHHble Nepeaayn NPUMEHaIoTCa Ans nepeaaydn MOMEHTOB Me-
XAy Banamu, OCM KOTOPbIX HEe SIeXaT Ha OLHOW NPAMOW U U3MEHSAIOT CBOE MOJIOXKEHUE B MPOCTPaH-
cTBe. B o6wem cnyyae, KapfaHHasa nepejaya COCTOMT U3 KapAaHHbIX BaloB, KapAaHHbIX WapHK-
POB, NPOMEYTOYHbIX OMOP U COEANUHUTENBHBIX YCTPOUCTB (pUc. 3.15).

[lo KOMNOHOBKe KapZaHHble nepejayv KnaccudULMPYIOTCA Ha 3aKpbITble U OTKPbITLIE.

3aKpbiTas KapaaHHasa nepefayva pa3mellaeTcs BHyTpM Tpy6bl. Tpy6a MOXKET BOCNPUHUMATL
CUJTbl U PeaKLnn, BO3HUKaOLWME Ha BELYLLEM MOCTY, U CIYXXWUTb HanpasiafoWwmM 3JIEMEHTOM MOA-
BECKM (CM. . 4). B Takov KapaaHHOM nepeaaye NpUMEHSETCS TO/IbKO OAWH LWapHMP, a HEPaBHO-

Puc. 3.15. KappaHHas nepepaua: 1 — anactuyHas mybdrta; 2 — 60NT KpenjeHns anacTuiHon myd-
Tbl K GpnaHuy; 3 — KpecToBuHa; 4 — canbHUK; 5 — CTONOPHOE KObL0; 6 — NOAWMMHUK KPECTOBUHDI;
7 — ravika; 8 — dnaHeL, anactMyHom MydTbl; 9 — canbHuK; 10 — o6orMa canbHUKa; 11 — KPOH-
WTenH 6e3onacHocTh; 12 — 60T KpenaeHna KPOoHLITENHA K MPOMEXKYTOUYHOM onope; 13 — nepegHui
KapZaHHbln Ban; 14 — KPOHLUTEMH MPOMEXYTOYHOW onopbl; 15 — npomexyToyHas onopa; 16 — Buika
nepeaHero KapaaHHoro Bana; 17 — 3agHUi KapaaHHbiv Ban; 18 — BUIKa 3agHEro KapaaHHoOro Bana;
19 — dnaHey Beayllen LWeCTepHU rMaBHOW nepeaayn; 20 — ranka; 21 — 60T KPEMNEHNUS BUTKK
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Puc. 3.16. KOHCTPYKLUA NPOMEKYTO4HOM onopbl: 1 — BUKA; 2 — ynpyras noaywka; 3 — noj-
LUMMHMK NPOMEXKYTOYHOM ONopbl

MEPHOCTb BpallEeHUs KapAaHHOro Bana KOMMEHCUPYEeTCs ero ynpyrocTblo. M3BECTHbI KOHCTPYK-
LMK, B KOTOPbIX POSib KAPAAHHOIO Basia BbIMOMHAET TOPCUOH (YNpyrui Ban He60NbLIOro gnamert-
pa), NP1 3TOM KapAaHHbIE LWapHUPbl OTCYTCTBYIOT.

OTKpbITana nepegaya He MMeeT TPyObl, U PEaKTUBHbLIA MOMEHT BOCMPUHUMAETCH peccopamu
UK peakTUBHbIMU TAramu. KapaaHHas nepefaya AO/KHA UMETb HE MeHee [BYX LapHUPOB U KOM-
neHcupylowee 3BEHO, TaK KaK pacCTosiHUe MeXAy COeAMHEHHbIMW arperataMmu B npoLecce
OBWXEeHUs nameHsaetca. Ha AiMHHOG6a3HbIX aBTOMOOUNAX NPUMEHSIOT KapAaHHYo nepenady, co-
CTOSILLYIO M3 ABYX BaJiOB. ITUM MUCKIIOYAETCH BO3MOXHOCTb COBMAAEHUS KPUTUHECKOW Yr/IOBOM
CKOPOCTU Bana C 3KCryaTalMOHHOW. YMeHblUEHMEe AJIMHBbl Bana MoBbIWAET ero KPUTUYECKYLo
4acToTy BpalleHus, KoTopas AO/KHa Kak MUHUMYM B 1,5 pas3a npeBblllaTe MakcMMallbHO BO3-
MOXHYIO MPKU 3KcnnyaTaumn. KOHCTPYKLMSA KapAaHHOW nepejayun ¢ AByMs BanaMu TpebyeT npume-
HEHWUS MPOMEKYTOYHOM ONOpPbl OAHOro M3 BanoB (puc. 3.16), NoALWMMHUK KOTOPOW ANs KOMMNeHca-
LMW BO3MOXHOIO OCEBOro NepemeLleHns CMI0BOro arperata Ha pame Unu Ky3oBe YCTaHOBNEH
B 9/1aCTMYHOM KOJbLLE.

KapaaHHble WwapHWpbl Npy BCEM MHOF006pa3nn KOHCTPYKLMIM U MO KUHEMATUYECKMM XapaKTe-
PUCTMKAM WU JONYCTUMbIM YyrflaM MeXay Banamu MOryT 6biTb KnaccudpuuMpoBaHbl Tak, Kak 3710 no-
KasaHo Ha puc 3.17.

KapaaHHbIN WapHUP HepaBHbIX YINOBbIX CKOPOCTEN 6bls1 U306peTeH B XVI B. UTaNbSHCKUM Ma-
TeMatukom xunponamo KapaaHo v nepBoHa4vanbHO Halen npuMeHeHne 4na nogselmsanuns do-
Hapew B akMnaxax. [1o3}Ke aHMUUCKUIM ydeHbi PobepT YK Aan mateMaTuyecKoe onmMcaHme KnMHe-
MaTUKK JaHHOTO MexaHu3ma.

[ KAPAAHHbI WAPHUP |

! !

[ NOAHbIN | [ TONYKAPLAHHBIN |

| HEPABHBIX YI10BbIX }><‘ PABHbIX YT/I0BbIX | KECTHNM YAPYHit

CKOPOCTEW CKOPOCTEN

! !

[ nPOCTOM | [ YHUBEPCATIbHbI |

Puc. 3.17. Knaccudumkauua KapaaHHbIX WWapHUPOB
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Puc. 3.18. feTtanu KapaaHHOM
nepegauu (a) u rpaduk 3a-
BUCUMOCTU YINOBbIX CKOpO-
cten (6): 1 — wnnueBas BUIIKa;

2 — [l-o6pas3Has nnacTuHa;
3 — cTonopHas wawnba; 4 — Kpe-
CTOBMHA; 5 — BWIKa 3ajHero

KapAaHHOro Bana; 6 — 3agHui
KapAaHHbIM Ban; 7 — dnaHey, Be-
Oyulen wecTepHu rMaBHOW nepe-
faun; 8 — 3aHWMM KapAaHHbIn
WapHUp; 9 — uronbyaTbln Nofa-
WMNHKUK; 10 — CTONOpPHOE KOJib-
uo; 11 — 6onT; 12 — ynnoTHU-
TeNbHOE KONbLO; oL — Yrojl NoBO-
poTa Beayllero Bana; § — yron
noBOpOTa BEAOMOro Basia; y — yron
MEXay Banamu
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AHann3 cxembl KapAaHHOro LWapHWpa NoKa3blBa-
€T, 4YTO MpPKU NOCTOSIHHOWM YINIOBOM CKOPOCTU Beay-
Lero Bana BeAOMbIA BpallaeTcs LMKIMYECKM
(puc. 3.18): 3a oaMH 06OpPOT ABaKAbl OTCTaeT
W ABaXKabl 0OroHseT BeayLmi Bas. [pun aToM c yBe-
JIMYEHUEM Yyrna y MeXxay Banamu HepaBHOMep-
HOCTb BpalleHUs MHTEHCMBHO Bo3pacTaet. [Ans
TOro 4To6bl KapAaHHas nepeaaya ¢ WapHUpamu
HepaBHbIX YrNTOBbIX CKOPOCTEN NepefaBana CUH-
Puc. 3.19. KappaHHbIA WapHUP HEepaBHbIX  XPOHHOE BpPALLEHWEe MEXAY BanamMu COeMHEH-
YI/I0BbIX CKOpOCTEWN HbIX arperatoB, OHa [O/MKHa COCTOATb U3 He-
CKOJMIbKMX LUIAPHUPOB, B3aUMHOE PacnofioKeHUE
KOTOpbIX 6GYAET KOMMNEHCMPOBaTb HEPABHOMEPHYIO NMepefayy BpalleHUst Kaxaoro wapHupa. Mo aton
NPUYMHE MUHUMANbHOE KOTIMYECTBO LAPHUPOB AOMIKHO 6biTh paBHO 2. [Tpy 3TOM B KapaaHHOW nepe-
[adye ¢ ABYMS LlapHUpaMn HeobXoanMMO CoBI0AEHME CreayoLWMX KOMMNOHOBOYHbIX TPEGOBaHUNM:
— Befgylwune BUIKK pacnonoxeHol nog yrnom 90 ° ogHa OTHOCUTENbHO APYrow;
— YMbl MEXAy BasaMu B 060UX WapHUPaX v, U v, PaBHbl MY COGOM;
— BCe Balbl IeXaT B O4HOW NIOCKOCTH.

[ns KapaaHHbIX nepeaay, MMeLWKUX YUCN0 WapHUPOB HEPaBHbIX YIIOBbIX CKOPOCTeN 6onee
TpeX, CUHXPOHHOCTb BpalLEeHUs BanoB COeMHEHHbIX arperatoB A4OCTUraeTcs onpeaeneHHbiM co-
OTHOLUEHWEM YINIOB MEX/y BanamMu BCEX LUAPHMPOB, NMPU 3TOM COOTHOLIEHWE 3aBUCUT OT 4ucna
lwapH1poB. KapAaHHbIM WapHUP HEpPaBHbIX YINOBbIX CKOpocTen (puc. 3.19) cocToUT U3 ABYX BU-
JIOK, B UWIMHAPUYECKME OTBEPCTUSI KOTOPbIX BCTaBEHbl KOHLbl KPECTOBMHbI. BUNKK KecTKo 3a-
KpenneHbl Ha Banax. lMpu BpalleHnn BasoB KOHLbl KPECTOBMHbI NepemellatoTcst OTHOCUTENbHO
NIOCKOCTU, NEPNEHANKYNAPHOM K OCK Bana.

KpecToBuHa KapaaHHOro LWapH1pa A0MKHa CTPOro LEHTPUPOBATLCS A1 UCKIIOYEHNUS MePEeMEHHOro
aucbanaHca KapaHHOro Bana npu ero BpaleHun. LieHTpupoBaHue aocturaetcs ToO4HOM duKcaumen
060MM NOAWMMNHUKOB MPU NMOMOLLM CTOMOPHBIX KOMEL, MK KPbILWEK, KOTOPblE MPUKPENASioTCa K BUA-
KaMm WapHupa. MrHUManbHbI Yron Mexay Banamu JOMKEH OblTb HE MeHee 2°, nHaye Landbl KpecTo-
BMH AedOpMUPYIOTCS UIamu 1 WapHUp GbICTPO paspyLlaeTcs (ABneHne 6pUHENIMPOBaHKS).

Pa3BuTME KOHCTPYKLMIM KapAaHHbIX LWAPHUPOB HEepPaBHbIX YIIOBbIX CKOPOCTEW WO MO MyTU
CHWXXEHWS NoTEPb, CBA3AHHbIX C BPaLLEHUSIMW KOHLLOB KPECTOBUHbI B OTBEPCTUSAX BUNTOK. B KOHCT-
PYKLMSIX MEPBbIX LAPHMUPOB KOHLIbl KPECTOBMUHbI yCTaHABAMBANMUCh Ha NOAWMMHUKAX CKOMbXKEHUS.
C y4yeToM TOro 4TO B TPAHCMWUCCUM MHOIOOCHbIX aBTOMOOWSIEN YWUCNIO LIAPHMPOB MOXET NPEBbI-
laTb ABa AECSTKA, MPUMEHEHMNE B HUX NOALMMHUKOB CKONbKEHUS MOXET CYLLIECTBEHHO CHUMKATb
o6wmn KMNA tpaHcmucenun. B KapaaHHbIX WAPHUPaX COBPEMEHHbLIX aBTOMOOUIEN NPUMEHSAIOTCS
TOSIbKO MrofibYaTble NOALIMMHUKN KaYeHUS.

B nNpexKHMX KOHCTPYKLMAX NPUMEHANAch CMa3Ka, KOTopylo Gbi10 HEO6X0AMMO NEPUOANYECKH
06HOB/IATL Yepesd creuunanbHyto MacieHKy. KapaaHHble WapHUpPbl COBPEMEHHbIX aBTOMOGUIEN
06bI4YHO 3anpaBnsAtoTCH BbICOKOKAYe€CTBEHHOM NIAacTUYHOM CMa3Kou, Npu c6opKe M B IKCnyaTa-
LMW ee He 3aMeHSIIOT.

MONYKAPOAHHBLIE LUAPHUPDI
Ynpyrue nonykapaHHble WapHMPbl AOMYCKalOT NnepeaaYy KpyTaWwero MOMeHTa Mexay AByMS Bana-
MU, PAcnosIOXEHHbIMW MOA HEKOTOPbLIM YIIOM, APYT K APYrY; 3TO AOCTUraeTcs 3a cyeT gedbopmMaLnm
ynpyroro 3BeHa, cBs3biBatowero ob6a Bana. Ynpyroe 3BeHO MOXET 6GbiTb PE3MHOBbLIM WU PE3UHO-
TKaHEBbIM, YCUNIEHHBIM BbICOKOMPOYHbIMWU UCKYCCTBEHHBLIMWU HUTSIMW MU CTaSIbHbIM TPOCUKOM.

Ynpyrasa mydta [ynbo (puc. 3.20) npeactaBnset cobon npeaBapuTeNbHO CaTbli PE3UHOBbIN
YNPYrui LWEeCTUrpaHHbIA 31EMEHT C NPUBYIKAHWM3MPOBAHHLIMU METANIMYECKUMU BKIAAbIWAMM.
PesunHa nyywe paboTaeT Ha cxKaTue, YEM Ha pacTsKeHWe, MO3TOMY NpeaBapuUTeENbHOE HanpsKe-

142



: g
| 4
2 ‘;“\\\\-j\'?
3 !
o1 o)
5 — 6

Puc. 3.20. Ynpyras mydTta lyn6o: 1 — ranka; 2 — BeoMbI Ban KOPOOKM nepeaad; 3 — warba
cTtonopHas; 4 — 60onT (3 Wt.); 5, 6 — dnaHubl MydTbl; 7 — 060MMa; 8 — KapAaHHbIM Ban; 9 —
canbHUK; 10 — cTonopHoe Koblo; 11 — ueHTpupylolee KonbLo; 12 — ynnoTHUTENb

HUE CHUWXKaET HamnpsiXKeHUe PacTAKEHUS NpY nepeaaye Yepes LapHUP KPYTALLEro MOMeHTa. JTa
MydTa OTIMYaeTcs Xopownm aemndupoBaHUemM KpyTUbHbIX KONebaHWin U KOHCTPYKTUBHBIX CTY-
KOB. Kpome TOro, oHa JONyCKaeT yron Mexay coenHseMbiMn BanaMmu 4o 8° 1 0CeBOe nepemelle-
HMe 00 £12 MM, a TaKXKe UCKIIoYaeT HEOBX0AMMOCTb 06CYKMBaHUSA. [TpUMEHEHUE TaKon MyPTbl
B BbICOKOOBGOPOTHbIX TPAHCMMUCCHUSX TPEOYET YCTAHOBKM LIEHTPUPYIOLLEro 3f1EMEHTa.

HecTKui KapAaHHbIl WapPHUP, NpefHa3HaAYEHHbIN 415 KOMNEHCaLUUN HETOYHOCTEN MOHTa-
»Ka, UMEeEeT CYLLEeCTBEHHbIE HeAOCTaTKM: WyM Npu paboTe, HU3KY LONTOBEYHOCTb, TPYAOEMKOCTb
n3roToBneHus. Mo ykasaHHbIM MPUYMHAM Ha aBTOMOGUNAX MPUMEHSIOTCA KpalHe peaKo.

LUAPHUPbI PABHbIX YI/TOBbIX CKOPOCTEN

MNepenHvne BeaylimMe Koneca MOMHOMPUBOAHbLIX U MEpPeAHENPUBOAHbLIX aBTOMOOGWNEN ABNSIOTCA
TaKXXe W ynpaBAsieMbIMU, T. €. AO/IKHbI MOBOPAYMBaTbCs, YTO TPEOYEeT MCMNONb30BaHUA MEXAY
KOMIECOM M MONYyOCbIO LIAPHUPHOIO COeAMHEHUS. PacCMOTpPEHHble Bbllle KapAaHHbIE LapHUPbI
HepaBHbIX YINIOBbIX CKOPOCTEN MepeaaloT BpalleHUe LMKIMYECKM M paboTaloT npu HeGOMbLLMX
3HAYEHMAX YINIOB MEXKAY Basamu, 4TO AeNaeT B 3TOM c/ly4ae UX NpUMeEHeHWe Npo6ieMaTUyHbIM.
B 3TUX ycnoBuaX HawAuM NPUMEHEHWE CUHXPOHHbLIE LIAPOBbLIE COYNEHEHUS, Ha3blBaemble
LUapHUpaMK paBHbIX yrnoBbix ckopocTen (LUPYC). B nepeaHenprMBoaHOM aBTOMOOGWIE 06bI4HO
MCMNONb3YIOTCS [ABa BHYTPEHHMUX TaKKX LWapHUPa (CBA3aHbl C KOPOOKOM nepefay) u ABa BHELHMX
(KpendaTtcs K konecam). YCTPONCTBO 3TUX LWAPHUPOB MOXHO NPEeLACTaBUTb TaK: B KaX4OM LapHupe
MMeloTcs ABE [NaBHble AeTann — Kopnyc u o6onmMa, oaHa B ApYyron. B aTux aeTansix BbiNOSHEHbI
KaHaBKW C LWapuKaMu, KoTopble, MO CyTWU [ena, KeCTKO COeAUHSAIOT o6e chepuyeckue aetanu,
yepes HUX 1 NepefaeTcs BpalleHne oT ABuraTens K konecy. B To ke Bpems, ABMrasicb B KaHaB-
Kax, LapuvKK NO3BOJISIOT OAHOM cHepuyecKon AeTann noBopavyMBaTbCsi OTHOCUTENbHO ApPYrow
M NpU 3TOM OCYLLECTBATL MOBOPOT Kosneca. MNpy BceM MHOr006pa3nn KOHCTPYKTUBHbIX pelle-
HWI, B LlUAPHMpPAx PaBHbIX YIJTOBbIX CKOPOCTEN [JO/MKEH BbIAEPKMBATLCA €4MHbIA NMPUHL MM
TOYKM KOHTaKTa, 4yepe3 KOTopble MepefalTcs OKPYXKHble CWbl, AOMXHbl HAXO0AWUTbCH
B NJIOCKOCTU, MPOXOASALLEN Yepeld BUCCEKTPUCY yrna Mexay Banamu (B GUCCEKTOPHOMN MIOCKOCTH)
(pnc. 3.21).
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Puc. 3.21. Cxema LWWPYCa: ., ®, — YI/I0Bbl€ CKOPOCTW BaoB 1 1 2 COOTBETCTBEHHO; o, B — yron
wapHupa; O — To4YKa KOHTaKTa pbl4aros Banos 1 1 2;r,, r, — paauychl BpalleH1s pbl4aros Bana
1 v Bana 2 cootBeTcTBEHHO; 00" — 6uUcceKTpuca yrna ¢

3710 ycnoBre MOXHO o6ecneynTb pa3nnyHbiMm cnocobamu. Mpocteniuee peweHe — 06beau-
HUTb ABa 06bIYHbIX KapAaHHbIX WapHWpa HepaBHbIX YINI0BbIX CKOPOCTEN TaK, YTOObI Begomas BuJI-
Ka O[IHOr0 CyXKuna BeayLlwen BUAKOM Apyroro. Takas KOHCTPYKUMSA NoslyYnna Ha3BaHue CABOEHHO-
ro KapJaHHOoro wapHupa.

MepBble KOHCTPYKLMKN CABOEHHbIX WapHUMPoB B 20-x M. NPOLWJ/IOro BeKa 6biM JOBOJIbHO MPo-
MO3/[KM, He OCTaBNSNN B CTYNULLE NepeaHero Koieca MecTa As1s TOPMO3HOro MexaH1M3ma, KOTopbIi
npUXoamMnoch Nepemellatb K Kaptepy rnaBHon nepegayn. OQHaKo co BpeMEHEM CIBOEHHbIE Kap-
NlaHHble WapHWPblI COBEPLUEHCTBOBASIUCh, CTAHOBMUIMCL GONIee KOMMAKTHbIMU U NMPOAEPKaIUCh
Ha NerkoBbIx aBTOMOGUNAX A0 60-X IT. [na CABOEHHbIX LWAPHUPOB Ha MUrofibYyaTbiX MOALLIMMHUKAX
XapaKTepeH YCUNEHHbIN U3HOC 3TUX MNOALLIMMHUKOB M LIMMOB KPECTOBUHbI, TaK Kak 6narogaps npe-
UMYLLECTBEHHO NPSMOSIMHENHOMY ABUXKEHWIO aBTOMOGUAA UMbl NOAWWNHUKOB HE NepeKaTbiBa-
0TCSl, BCIEACTBME YEro NOBEPXHOCTU AeTanem, C KOTOPbIMU OHW COMpPUKacaloTcsl, NOABEPIHKEHbI
OpPUHENTMPOBAHMIO, @ CaMM UMbl MHOTAA CNJTOLWMUBAIOTCS.

KOHCTPYKTUBHbIE OCOBEHHOCTU LLAPHUPOB
B 1925 r. Ha nepegHenpUBOAHbIX aBTOMOOGUASAX NOABASETCS WapHUp «Tpakta» (puc. 3.22a), co-
CTOSILLMI U3 YeTbIpex WTamnoBaHHbIX AeTanew: ABYX BTYNOK M ABYX GACOHHbIX KyNaKoB, TpyLiMecs
NMOBEPXHOCTM KOTOPLIX NogsepratoTtcs windoBaHuio. Ecan pa3genuntb No oCu CUMMETPUU Kynaud-
KOBbIM KapAaHHbIN WapHKUpP, TO Kaxkaaa YacTb 6yaeT NpeacTaBisaTb COO0M KapAaHHbIN LWapHUP He-
pPaBHbIX YINOBbIX CKOPOCTEN C GUKCUPOBAHHBIMU OCSIMM KavyaHUs (TaK e, KaK y CABOEHHOro Kap-
[OaHHOro wapHupa). B Hawen cTpaHe Obin pa3paboTaH KylayKoBO-AUCKOBbLIV WapHUP, KOTOPbIN
NpPUMeEHSAEeTCs Ha NOMIHONPUBOAHLIX rpy3oBMKax KpA3, Ypan, KamA3. LapHup (puc. 3.226) cocTto-
UT U3 NSTU NPOCTbIX MO KOHPUIypaLmm AeTanemn: ABYX BUIOK, ABYX Ky1aKoB W AUCKa.

KynaykoBble wWapHUpbl 61arogapa Haauynilo pas3BUTbIX MOBEPXHOCTEN B3aWMOAENCTBYIOLLMX
[neTanen cnocobHbl NepeaaBaTb 3HAYUTENbHbIV MO BENUYMHE KPYTALLMIA MOMEHT Npu o6ecneyveHnm
yrna mexay Banamv ao 45°. Ho TpeHne CKONMbXEHWS Mexay KOHTaKTUPYIOLMMKU NOBEPXHOCTAMM
NPUBOAWT K TOMY, YTO 3TOT WAPHUP MMEET caMbli HU3KKW KT, n3 BCex lWapHMPOB paBHbIX YIIOBbIX
ckopocTei. CneacTBMEM 3TOrO ABASIETCS 3HAYMTENbHbIV HArpeB M 3aaMpbl Ha AeTansx WapHupa.

HenocTaTkM CABOEHHbIX LIAPHUPOB U WAPHMPOB KynayKoBOro tuna 6bliv TONYKOM K MOWUCKY
HOBbIX pelleHnn, 1 B 1923 . HeMeUuKnn naobpetatenb Kapn Belnc 3anateHToBan WapWKOBbIM
KapAaHHbIM WapHUpP € AenuTeNbHbIMW KaHaBKaMu (Tuna «Bence») (puc. 3.23).
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Puc. 3.23. LLlapHup ¢ genuTenbHbIMU KaHaB-
Kamu Tuna «Bewc»: 1, 5 — Bansbl; 2, 4 — Kyna-
KW; 3 — WapUKK; 6 — LEHTPUPYIOLLMI WapUK;
7, 8 — duKeupytowme windTbl

Puc. 3.22. KynauyKoBble KapaaHHble wap-  Puc. 3.24. lllecTMIapuKOBbINA WWApPHUP C Je-
HUPbI: @ — WapHup «TpaKTa», 6 — AUCKOBbIA  NIUTE/IbHbIMU KaHABKaMu

OCOGEHHOCTLIO 3TOrO LWapHUpa ABNSETCS TO, YTO MPU ABUKEHUM aBTOMOGWNS BNepes ABUKe-
HWe nepefaeTcsd OAHOW Napon LWAapPUKOB, a 3aAHUM XOAO0M — APYyrol napoMn. MNepepaya ycunuwm
TOSIbKO ABYMS LUIAPUKaMM NPY TOYEYHOM KOHTaKTe NPUBOAMT K 60/1bLUMM KOHTAKTHbIM HaMNpsKeHu-
AM. [103TOMY OH 06bIYHO YCTaHaBIMBaETCA Ha aBTOMOOWN C Harpy3Kon Ha OCb, HE NPeBbILLaoLLEN
30 KH. B roabl Bropoi mnpoBoM BOMHbI NOAOGHbIE LapHUPBLI NpomM3BoacTBa dupMbl «<beHaMKE»
yCTaHaBNMBaNWUCb Ha TaKne aBTOMOOUAK, KaK Bunnuc, Ctynebekep, omk. B oteyecTBeHHOM npa-
KTUKe OHM NpUMeHStoTcs Ha aBTomoounsax YA3, FA3-66.

CouneHeHusa Tvna «Benc» TEXHONOMMYHbI U AeLleBbl B MPOM3BOACTBE, NO3BONAIOT MOny4yaTb
yron mexzay Banamu o 32°. Ho cpoK cny»6bl U3-3a@ BbICOKMX KOHTAKTHbIX HanpsiXeHni 06bI4HO He
npesblwaeT 30 TbIC. KM.

B 1927 r. nossBUNICS WAPWUKOBLIN LWAPHUP C AeNUTeNbHbIM pblyarkkoM. LLlapHup TexHonormnye-
CKM CNOXKEH, HO OH 60nee KOMMAaKTEH, HEXEeNW WapHUP C AeNUTeNbHbIMM KaHaBKaMu, U MOXET
paboTaTb Npu yrnax mexay Banamu o 40°. Tak KaK ycuave B 3TOM LiapHMpe nepeaaeTcs BceMu
LIeCTblO WapuKamMu, OH obecneynBaeT nepeaady 60/blLIOro KPyTAWEero MOMeHTa npu Masblx pas-
Mepax. JonroeeyHocTb ero gocturaer 100—-200 TbIC. KM.

[anbHenuen 3BoOLMEN 3TOr0 noaxoda ABNSETCS LWECTULLIAPWMKOBLIN LWApHUp Tuna «bup-
dunba» C AeNUTENbHbIMU KaHaBKamu (puc. 3.24).
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Puc. 3.25. llecTUILaprKoOBbI€ WaPHUPbI PaBHbIX YI10BbIX CKOpPOCTEN: 1 — CTONOpHOE KOoMbLOo
Kopryca BHYTPEHHETO WapHUpa; 2 — 3aLlMTHOE KOJbLO BHYTPEHHETO WapHMPa; 3 — KOPMyC BHYTPEH-
Hero wapHupa; 4 — ynop Bana; 5 — CTONOpPHOEe KoJbLLO; 6 — 06onma; 7 — LWapuK; 8 — ynopHoe
Konbuo; 9 — cenapatop; 10 — HapyxHbIM XoMyT; 11 — dUKcaTOp BHYTPEHHErO WapHUpa;
12 — 3alUnTHbIK Yexon; 13 — BHYTPEHHUM XomyT; 14 — Ban npuBoja Koneca; 15 — 3almTHoe
KO/bLIO HAaPYXHOrO WapHUpa; 16 — KOpnyc Hapy»KHOro wapHupa

TaKkoM WapHUP MOXET paboTaTb Npu yrne mexay Banamu 1o 45°. LapHupbl 3TOro Tuna nmetoT
BbICOKYIO 10NTOBEYHOCTb. OCHOBHOM MPUYMHON NPEKAEBPEMEHHOIO Pa3pyLIEHMs WapHUpa aBNS-
€TCs MOBPEXKAEHUE 31aCTUYHOMO 3aLMTHOrO Yexna. 1o 3Ton Npu4ynHe aBTOMOGUAIN BbICOKOM NpPo-
XOAMMOCTM 4acTo UMELOT YNI0THEHME B BUMAE CTaNbHOro Konnaka. OgHaKo 3TO NPUBOAMT K YBEU-
YeHWto rabapuToB LLApHMpPa U OrpaHMYMBaET yron mexay Banamu o 40°. [JaHHbIN TUN WapHUPOB
LLUIMPOKO NPUMEHSIETCS B KaplaHHOW nepeaaydye NepeaHux ynpasBasieMbiX 1 BeayLiUx Konec coBpe-
MEHHbIX aBTOMO6MNEN. OH yCTaHaBNMBAETCSH Ha HaPYXHOM KOHLE KapAaHHOro Bana; npu 3ToM
Ha BHYTPEHHEM KOHLLe HEO6XOAMMO yCTaHaBNMBATb LWAaPHMP PaBHbIX YIII0BbIX CKOPOCTEN, CNOCO6-
Hbl KOMMNEHCUPOBAaTb M3MEHEHME ANUHbI KapAaHHOro Bana npy aedopmauun ynpyroro ajemMeH-
Ta noaBecku. Takne GyHKLMKM cOBMeELLAET B cebe yHNBepCabHbIM WECTULLAPUKOBbBIN KapaaHHbIN
wapHup (tnn GKN) (puc. 3.25, cnesa).

OceBoe nepemelleHne obecneynmBaeTcs nepemelleHmemM WapuMKoB Mo NPOLOSbHBIM KaHaB-
KaM Kopnyca, npu 3ToM, Tpebyemas BelnyYuHa nepemMelLeHns onpegenser anuMHy paboyen no-
BEPXHOCTH, YTO BAUSET Ha pa3mepsbl WapHupa. MakcumasnbHbliM 4ONYCTUMBIN Yron HaKIoHa Bana
B J@HHOW KOHCTPYKLMK orpaHminBaetca 20°. Mpu oceBbIx NepeMeLleHnaX WapuKn He nepeKaTbl-
BalOTCH, @ CKOMb3AT, 4TO CHUaeT KI/J, wapHupa.

FMABHAS NEPEJAYA

[NaBHas nepefaya obecneymBaeT NOCTOSHHOE yBENNYEHWE KPYTALLEro MOMEHTa 1 nepeaaYy ero Ha no-
JlyoCH, pacnonoxeHHble nog yrinom 90° K NpoAonbHOM OCM aBTOMOOWAS M fanee K BeayLMM Konecam.

1o TMNY OCHOBHbIX Nap LWeCcTepeH rMaBHble nepefayn pasfensaioTcs Ha YepBsAYHble, KOHUYe-
CKWe, TUMOUAHbIE U LWIUHAPUYECKME.

Ecnu rnaBHasa nepepaya nMmeeT OfHy napy WecTepeH, TO ee Ha3blBaloT OAWHaPHOW, eciu ABe
napbl — ABOMHOMN.

YepBAyHasa rnaBHasa nepepa4a (puc. 3.26), N0 CpaBHEHUIO C MMaBHbIMK Nepeaadyamu apyrux
TUMNOB, UMEET HanuMeHblune rabaputbl U Hanbonee 6ecwymHa. OgHaKo oHa nmeeT HU3KkuK KI4
(0,9-0,92), TpyaoemKa B U3roToBAEHUUN U TpebyeT NpUMeHeHMs Ans 3y64aToro BeHLa 4OPOrocTo-
ALEen 0TOBAHUCTON 6POH3bI. B CBSI3N C 9TMM B HaCTosILLEE BPEMS HE NPUMEHSETCS.

KoHu4yecKasi rnaBHas nepegava (puc. 3.27) Ha4yana WKUPOKO NMPUMEHATLCH Ha aBTOMOOGMU-
nax ¢ 1913 r., korga dupma «muccoH» paspadoTtana 3auenneHme ¢ KpyroBbiM 3y6oM. KoHCTpy-
KTUBHOM OCOBEHHOCTBIO KOHMYECKOM nepeaayn aBngeTcs To, YTO BEPLWKUHbI Ha4aibHbIX KOHYCOB
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BeaylWwen U BEAOMOW LIECTEPEH nexaT B 04-
HOM To4Ke. Cunbl, AENCTBYOLIME MEXKAY Liec-
TEPHAMMU TaKOW nepeaayu, CTpeMsaTca Hapy-
LWTb NPaBUIbHOCTb 3aLlEeNIEHNUA KOHUYECKUX
LlecTepeH, 1 N03TOMy He06X0AMMO 06ecneynTb
[OCTaTOYHYIO YXECTKOCTb BCEX 3/IEMEHTOB
rnaBHOW Nepeaayn: KapTepa, BanoB, NOALIMUM-
HMKOBbIX y310B. 3[€Cb, KaKk NpaBuno, NnpumMe-
HSAOTCA PO/IMKOBbIE KOHUYECKUE MOALMNIMHUKM,
KOTOpble yCTaHaBIMBAIOTCS C NpeaBapuTeb-
HbIM HaTAroM. [na yMeHbLIEHUS BAUSHUSA
TOYHOCTM 3aLenieHns Ha paboTy 3yb4aTon
napbl, paguyc KpMBu3Hbl 3y6a Beaylen Lwec-
TEPHU BbINONHAETCA HECKOJIbKO MEHbLIUM,
yeM paguyc KpuBM3Hbl 3yb6a BeaOMOM LUec-
TEPHW.

KoHnyeckasi nepenadya MMeeT A0CTaTOYHO
Bbicokun KMNZA (0,97-0,98), Tak Kak mexxay  Puc. 3.26. YepBayHas nepepgaya
3y6bAMU HEBENNKO TPEHWE CKONbMKEHUS.
B TO e BpemMs oHa nmeeT Hanbonblune raba-
PUTLI U ABNSETCA CaMOM LYMHOM U3 CyLLECTBY-
oLmMX Nnepeaau.

MMnoupgHasa rnaBHas nepepaya (pvc. 3.28)
nosiBUnacb Ha aBstomob6wune B 1925 r. B pe-
3y/bTate CTPEMNEHNS CHU3UTb LLEHTP Macc aB-
TOoMOOMNen. BHavyane ee NpUMEHSNIN TOSbKO
Ha NerkoBbIX aBTOMOGWASAX, HO, KOrAa NPOSiIBU-
NIUCb BCE AOCTOMHCTBA rMNOMAHON nepeaayu,
ee CTanu LWMPOKO NPUMEHATb U Ha FPy30BUKAX.
B otnn4me oT KOHMYEeCKon B rMnonaHon nepe-
naye ocu 3ybyaTbiXx KONec He nepeceKatoTcs.
Mpn 3TOM OCb Beayllen WeCTepHU cMelleHa
OTHOCUTENIbHO OCW BEAOMOM LIECTEPHM, KaK Puc. 3.27. Konnveckaa nepepayia
npaBuWIo, BHN3.

OCHOBHbIM AOCTOMHCTBOM TMMOMAHOW Nepeaayun aBAATCA: MEHbLUME MO CPABHEHUIO C KOHU-
YeCKoW raGapuThbl; MeHbLLIAs Harpy3ka Ha 3y6 ¥ HU3KWUI YPOBEHb LyMa, TaK Kak B 3aLenieHnn no-
CTOSIHHO HaxoauTcs 6onbluee, MO CPaBHEHWUIO C KOHMYECKOM NepeaaYven, Yncno 3y6beB; BO3MOXK-
HOCTb B/IUSIHUS HA KOMMOHOBKY aBTOMOGWAS (MOHMKEHME LIEHTPA Macc, YMEHbLUEHWE TOHHENs
B MOy Ky30Ba, Yepe3 KOTOPbIN NPOXoAWT KapaaHHaa nepeaada v T. 4.). B To e Bpems Hanuuune
cmelleHns 06ycnoBAMBAET NPUCYTCTBME B 3aLLENIEHUU MOBbIWEHHOTO TPEHUSA CKOMbXKEHUSA, YTO
cHuxaeT KNJ go 0,96.

LUunuHgpuyueckan rnaBHag nepegaua (puc. 3.29) npumeHsieTcs B nepeaHenpuBOAHbIX aBTo-
MOGUASAX MPKU NOMEPEYHOM PACMONOKEHUN ABUraTens. B cylecTBYIOWMX KOHCTPYKLNSAX 3yObsl
UMAMHAPUYECKON Nepefayn BbIMNOHAKOTCA KOCbIMM WMAW LWEBPOHHbIMU. [lepeaaTtoyHoe 4ucno
06bI4YHO NPUHMMaIOT paBHbIM 3,5-4,2. YBennyeHme nepeaTtoyHoro Yncna Bbllle yKa3aHHOro au-
anasoHa NPUMBOAUT K yBENMYEHMIO rabapmuToB M YPOBHS LWyma raBHow nepedayn. KN4 umnnHapm-
4YecKoM napbl Hanbonee BbICOKMM — He meHee 0,98-0,99.

[ABoiiHble rnaBHble nepepaum (puc. 3.30) NPUMEHAOTCA Ha rPy30BbIX aBTOMOOUIAX NPU He-
06X0AMMOCTHM NOAYyYEHUS GONbLUMX NepeaaToyHbIX Yncesn. Mo KOMNOHOBKE OHM BbIMOHAOTCS LiEH-
TpanbHbIMKU U pa3aeneHHbiMU. LleHTpanbHble ABOMHbIE MMaBHble Nepeaayr npeactaBasior cobom
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Puc. 3.28. lTunougHasa rnaBHaa nepepaya: a — cxema; 6 — KOHCTPYKUMUA: 1 — KapTep 3aaHe-
ro MOCTa; 2 — MonyocCh; 3 — ranmka NOALWMUNHMKOB AnddepeHumnana; 4 — NoAWMUNHUK anddepeH-
umana; 5 — BefjoMasi LWeCTePHS rMaBHON Nepefayn; 6 — canyH; 7 — rawka; 8 — wanba; 9 — dna-
Hel Beayulen wectepHu; 10 — mMaHxeTa; 11 — rpageoTparkatens; 12, 14 — NoAWwnnHUKK Beay-
Len wectepHu; 13 — pacnopHoe KonbLo; 15 — perynMpoBoYHOE KOJbLo; 16 — Begyllas we-
cTepHs; 17 — KapTtep peayktopa; 18 — 60nT; 19 — cTtonopHas nnactmHa
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Puc. 3.29. UunuHngpuyecKas nepegava

coyeTaHne KOHUYECKOW MAW TMNOUAHOM napbl
C UWMAMHLPUYECKON, KOTopble 06beaWHEHDI
B 06LlEeM KapTepe.

PasHeceHHble raBHble nepejayn coCcToAT
M3 LEeHTPanbHOro pefykropa B BUAE KOHMYe-
CKOM UK TMNOUAHON Napbl U ABYX PEAYKTOPOB,
pasMelleHHbIX B cTynuuax Koneca (puc. 3.31)
MM BGNM3KO K Konecam. Puc. 3.30. iBoiiHaa rnaBHaa nepepa4ya

Puc. 3.31. Beaywui i MOCT rpy30BOro aBToMmoo6uisi ¢ pa3HeCceHHON rnaBHOM nepefayYen u Ko-
JIeCHbIMM NJIaHeTapHbIMU peayKTopamMu

OUDOEPEHLIUAN

[pn noBopoTe aBTOMOGUNSA, BCE €ro Kosieca NPOXOAAT pa3Hbli MO A/IMHE NyTb, U €CIU MEXAY ABY-
MS BeAyLMMU KOSleCaMU CYLLLECTBYET XeCTKas CBA3b, OHM HAYHYT NPOCKaab3blBaTb. CKONbXEHUe
Konec npv NoBOpPOTE MPUBOAMT K MOBbIWEHHOMY pacxofy TOMAMBa, U3HOCY LWWH, HapylweHWo
YCTOMYMBOCTU U T. M.

OnddepeHuman no3BonsgeT BEAOMbIM BasaM BpallaTbCs C pa3HbIMKU YIII0OBbIMM CKOPOCTAMU
W BbINONHAET QYHKLMM pacnpeneneHns noaBoaAMMOro K Hemy KpyTaLwero MOMeHTa Mexay Koneca-
MW UK Beaywnmu moctamu. AnddepeHumnansl 6bIBaOT MEXKONECHBIMU U MEXOCEBbLIMU (B Cy-
Yyae yCTaHOBKMU MEXAY HECKOMbKMMW BeAyLLMMU MOCTaMu).
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Puc. 3.32. Cxema pa6oTtbl (a) u getanu (6) KOHU4ECKOro cuMMeTpu4Horo audppepeHuumana:
1 — Kopo6Ka catennuTtoB auddepeHLnana npasas; 2 — 60NT KOPOOKK caTennmMToB; 3 — onop-
Has Wwanba wectepHu; 4, 8 — nonyoceBble WeCTepHU; 5 — onopHas wanba catennuta; 6 — ca-
TeNnuTbl; 7 — OCb caTeNnnMToB; 9 — neBas KopobKa catennmtoB auddepeHumnana
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Bnepsble aguddepeHuman 6b11 npumMmeHeH B 1897 . Ha NnapoBom aBToMob6une. B HacToslee
BpeMS BCe aBTOMOOUIN UMEIOT MEXKoNecHble AnddepeHumnansl Ha Beaywmnx moctax. Hanbonee
pacnpoCTPaHEHHbIM SBASETCH KOHMYECKUI CUMMETPUYHBIN anddepeHuman (puc. 3.32), BKIoYa-
IOWKUI B ce65: Kopnyc, caTennTbl, OCb CaTETUTOB (MM KPECTOBMHY) U NOMyOCEBLIE LIECTEPHM.
O6bIYHO YK1CNo caTennuToB B anddepeHLmanax NerkoBblx asTomobunen — Ba, rpy30BbIX U BHe-
LOPOXHbIX — YeTblpe.

CuMMeTpHYHbIM anddepeHLmnan noay4Ynn cBoe Ha3BaHMe 3a CnocoBHOCTb pacnpeaensaTb Noj-
BOAMMbBIM MOMEHT MOPOBHY MpPU NI060M COOTHOLIEHWWN YINOBbLIX CKOPOCTEW, COEANHEHHbIX C HUM
BanoB. [lpyumeHeHne Takoro audpdepeHLumnana B Ka4ecTBe MEXKONECHOro, ob6ecneymBaeT ycTomn-
YMBOCTb MPU NPAMOSIMHENHOM [ABUMKEHUU, @ TaKKe Npu TOPMOXKEHUMW ABUraTeNIeM Ha CKOJIb3KON
fopore.

CywecTBeHHbIM HeJOCTaTKOM 06bI4HOr0 AnddepeHLmnana ABAIETCS CHUKEHNE NPOXOAUMOCTH
aBTOMOGKAS, €Civ OAHO M3 ero Kosiec NonagaeT B YyCI0BUS Mafioro CLENIEHMS C ONOPHOM NOBEpPX-
HOCTbtO. MpK 3TOM Ha KOMeco, Haxoasweecs B HOPMasbHbIX CLEMHbIX YCNOBUSX, HENb3 MOABECTH
KPYTSALWMA MOMEHT, MPeEBbILAOWMM TOT, KOTOPbIM MOXET ObiTb peann3oBaH Ha KoJsiece, HaxoAas-
Lemcsl B YCIOBMSAX Manoro cuenneHms (3To NprBoAUT K NPoByKCoBKe Koneca). 4na npeofoneHus
3TOr0 HejocTaTKa B HEKOTOPbIX KOHCTPYKLIMAX MCMONb3YIOTCA pasd/inyHble YCTPOMCTBA, KOTOpble
paccMOoTpeHbl HUKe (cM. 8§22 pazaen «duddepeHumanbl NOAHOMNPUBOAHBIX aBTOMOGUIEN»).

§21

ABTOMATUYECKHUE TPAHCMUCCUHU

[MepekntoyeHre nepegay Ha NepBbix aBTOMOOGWISAX GbIN0 4OBOJIBHO TPYAHLIM AenoM U TpeboBano
onpeaeneHHoro HaBbliKa. [oaTomy yKe Toraa NosBNS/INCb KOHCTPYKLMKU aBTOMATUUYECKUX TPaAHC-
MUCCUI. HeKoTopble n3o6peTaTenu nbiTainucb aBTOMaTM3NMPOBaTb MeXxaHM4YecKMe KoOpobKu nepe-
[ay, co3aaBasi XMTPOYMHble YCTPOMCTBA, KOMUPYIOLIME AENCTBUSA BOAUTENS MPU NEPEKT0YEHUN
nepepnad, apyrue cosgaBanu 6eccTyneHyaTble TPaHCMUCCUK, UCMONb3YS PasfnyHble YCTPOUCTBA
(B OCHOBHOM ®PMKLIMOHHbIE), KOTOPbIE MOTYT MNaBHO U3MEHATb KPYTALWMIA MOMEHT.

Bce Takne KOHCTPYKLMK, KaK NpaBuio, OblIM COXHBIMWU, HEHAAEKHBIMW U Mano3adPEeKTUBHbI-
MU, NOTOMY, YTO B T€ BPEMEHA He CYL,eCTBOBaI0 COOTBETCTBYOLWMX TEXHONOIMMIA U HAAEKHbIX CUC-
TeM ynpasneHus. Mo Mepe pa3BUTUS KOHCTPYKLUMI MEXaHUYECKMX KOPOBOK nepeaad, CLENIEHUN,
NosIBNIEHMS] CUHXPOHM3ATOPOB, NPOLIECC YNPaBEHUS MEXaHUYECKON KOPOGKOM yNpoCcTuicsa 1 Te-
nepb Ans NnepeknoYeHns nepeaay He Tpedyetca 60/bLOro onbiTa. B TO e BpeMs, poCT UHTEHCUB-
HOCTW ABUXEHWUS, 0COBEHHO Ha ynunuax 60/bLNX FOPOJ0OB NPUBOAMUT K TOMY, YTO MHOTME BOAUTENMN
npeanoynTaloT aBTOMaTUYeCKMe TPaHCMUCCUK, M36aBnaloLLIME UX OT MOCTOSHHOMO YNpaBaeHUs
cuenneHmem 1 KopobKkown nepenad.

ABTOMaTM4YECKMNE TPAHCMUCCHK, NO3BOSIAIOWME BOAUTENIO YNPABAATb PEXMMOM ABUKEHUSA
C NOMOLLbIO TONIbKO ABYX Nejanen: «raza» M TopMo3a, MOryT UMeTb KOPOOKY nepeaay uin He UMeTb
ee. Ko BTOpoMy TUMy OTHOCATCH rTMAPO0OBbEMHbIE Y INEKTPUYECKUE TPAHCMUCCHU, KOTOPbIE NO3BO-
NAI0T B ONpeAeneHHoM agnanasoHe nonyyintb atoboe nepeaatovyHoe YUCho.

B ruapoo6beMHOM TPAHCMUCCUM TMAPABANYECKMI HAcOC, MPUBOAMMbIN B AENCTBUE OT ABUra-
Tenst BHYTPEHHEro CropaHus, CoeanHsaeTcs TpybonpoBoAamMu ¢ ruapoaBuraTensiMmm, Kotopble npu-
BOJIAT B EWCTBME BeayllMe Kofleca aBToMo6UAs. [MAPOCTaTUYECKMUIA HANop XWAKOCTHU, co3aaBae-
MbI HACcOCOM, NpeobpasyaTtcs B KPYTALWMM MOMEHT Ha Banax rugpoasuratenen. lmgpoobbemHble
TPaAHCMMUCCUM HE MONYYUIN LUIMPOKOIro pacnpoCTpPaHeHUsa Ha aBTOMOGMNAaX n3-3a HM3Kkoro KI/J,
W BbICOKOW CTOMMOCTH, HO [IOBOJIbHO YaCTO UCMOMb3YIOTCS B JOPOKHO-CTPOUTESNbHBIX MalUMHAX.
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B aneKkTpuyecknx TpaHCMUCCUSIX Beaylime
Kofeca aBToMOGUNSA MPUBOAATCS B AENCTBUE
3N1EeKTPOABUraTENSMM, K KOTOPbIM OT reHepa-
Topa NoJaeTcs ANEKTPUYECKUI TOK. DNEKTpo-
ABuUratesb C PeLyKTOPOM MOXKET pacnonaratb-
CA HenocpeacTBEHHO BHYTPWM Kofeca. Takas
KOHCTPYKLMSA HOCUT Ha3BaHWe MOTOp-Kosneca
(puc. 3.33).

OneKTpuyYecKne TpaHCMUCCUU B GnMKawn-
wem 6yayluem noayyat WKMPOKOE pacnpocTpa-
HEeHWe Mpu nepexofe K anbTepHaTUBHbLIM UC-
TOYHWKAM 3Hepruu (cm. rn. 8).

B aBTOMaTU4eCKUX TPAHCMMUCCHUSIX C KOPOO-
KamMu nepegay WMCNonb3ylTcs CTyneHyaTble
(aBTOMATU3MPOBAHHbIE), BeccTyrneHyaTble (Ba-
puartopbl) U KOMOGUHWPOBAHHbIE (FrMApPOMEXa-
Puc. 3.33. MoTop-Kosieco aBTomo6unsa HUYecKne) KOpobKK nepeaay.

T’MAPOMEXAHUYECKASA NEPEJAYA

MapomexaHuyeckasn nepenaya (FCMI1) ycnewHo npumMeHsaeTcs Ha aBToMOOUANAX yxKe 6onee nonyee-
Ka 1 ]aeT BO3MOXHOCTb 3aMETHO 06/1IerYnTh ynpaBieHne aBToOMOGHUNEM.

[MpUMeHeHre rMapoOMexaHUYecKon nepefadym Ha aBTOMOGMKIE MO3BONSET MONYYNUTb Cneayto-
LMe npenmyllecTsaa:

1. O6ecneyeHne aBTOMaTM3aLMM NEPEKIIOYEHNS Nepeaay U OTCYTCTBUE HEOBXOANMMOCTU UMETb Ne-

[Janb cuenneHus.

2. ToBbllWEHNE NPOXOAUMOCTH aBTOMOGUASA B YCNOBUAX 6E3A0P0XKbS 3a CHET OTCYTCTBMSA pas3pbiBa

NOTOKa MOLLHOCTM NPU NEePEKNOYEHMU Nepeaan.

3. ToBbllWeHWe AONTOBEYHOCTH ABUraTeNs U arperatoB TpPaHCMUCCUK 3@ CHET CMOCOBHOCTU rMapo-

TpaHchopmaTopa CHUXKaTb AMHAaMUYECKUE Harpy3KH.

B 10 Xe Bpemsl Kak HefoCTaToK HEO6X0ANMMO OTMETUTbL NOTEPIO MOLHOCTM M NOBbLILLEHWE pac-
Xo4a TonMBa 3a cyet 6onee Hnu3koro KMz MM no cpaBHEHWIO ¢ aBTOMOGUNEM, UMEIOLLMM MeXa-
HUYECKYIO KOPOOKY nepefay.

MapomexaHuyecKan nepepaya BKIoYaeT B ce65 TP OCHOBHbIE YaCTw:
— ruapoTpaHcdopmaTop;

— MeXaHMYeCKyto KOpo6Ky nepeaav;

— CMCTEMY yrnpaBfeHus.

Ha aBTtomo6unsax FMI snepsblie nosBunacb B CLUA: B 1940 r. Kopobka Hydramatic 6bina
ycTaHoBJieHa Ha aBToMo6uax Oldsmobile. CnpaBeanMBocTv paaM HeE06X0AUMO OTMETUTb, YTO
elle ¢ Havyana 1930-x IT. Ha aHMMNUCKKUX aBToBycax UCMonb3oBanacb rmapomMexaHuyeckas
TpaHcmuceusa Wilson, kotopas He 6bl1la aBTOMaTUYECKOW, HO o6neryana paboTy BoaMTens.
B HacTosiwee Bpema B CLLUA T'MI1 cHa6xatoTcs 90 % nerkosblx aBTOMOGUNEN, a TaKXKe BCe ro-
pOACKMEe aBTOOYChl U 3HAUYUTENbHANA YacTb rPy30BbIX aBTOMOOMIen. B EBpone maccoBoe npu-
MeHeHne 'MI Havyanocb TONbLKO B HavYane ceMuaecsTbix ro40B NPOLUIOro BeKa, Korga atv ne-
pefayun HawnM npumMeHeHue B aBToMobunax Mercedes-Benz, Opel, BMW. B 310 e Bpems
B EBpone cTpodATcs cneunanM3anpoBaHHble 3aBoAbl No npoussoactay TMI: dupma Borg-Warner
cTpouT 3aBoa B AHruu (r. Nletndopa), Ford — B . bopao (PpaHumns), GM — B Ctpacbypre
(PpaHums). B AnoHnm nosiBastoTcs cpasy ABa crneunann3npoBaHHbIX NpoM3BoacTBa — Jatco
n Aisin-Warner.
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maopoTtpaHchopmaTop (puc. 3.34; 3.35)
6bl1 M1306pETEH HEMELIKUM npodeccopom PeT-
TMHrepom B 1905 r. lpexxae 4em HanTK npume-
HeHWe Ha aBToMOobMAAX, rMapoTpaHchopmaTop
MCNONb30BaCs Ha cygax v TennoBo3ax.

[Mpoctenwmnn rugpotpaHchdopmartop, Bbl-
NosHEH B BWE KaMepbl ToponaanbHon Gop-
Mbl M BKJlOHaET B cebs TpU NonacTHbIX Koneca:
HacocHoe, Bajl KOTOPOro COeAnHEH C KOJIEH-
yaTblM BanoM [ABuratens; TypoGuMHHoOe, CO-
€AWHEHHOEe C TPaHCMWUCCUEN, U peaKTop,
YCTaHOBJ/IEHHbIA B Kopnyce ruapotpaHcdop-
MaTopa (puc. 3.36).

maopoTpaHcdopmaTop 3anosHaeTcsa cne-
LIManbHOM }MAKOCTbIO. Kaxkaoe Koneco nmeet
HapPYXHbIA M BHYTPEHHWI TOPLLbI, MEXAY KOTO-
pbIMK pacnonaratTcs NPOPUIMPOBaHHbIE N10-
nactv, obpasylouue KaHanbl ANd NpoToKa
KnaKocTu. Bece Koneca rugpoTtpaHcdopmatopa
MaKCMManbHO MNPUOBAUMKEHbI APYr K APYry,
a BbITEKAHMIO XMAKOCTM NPENaTCTBYET cneLu-
anbHOE YNJIOTHEHHME.

Mpwv BpallleHnW KoNleHYaToro Bana aABurarte-

Puc. 3.34. Cxema rugportpaHchopmartopa:
1 — 6noKnpoBoYyHasa MydTa; 2 — TypOUHHOE
Koneco; 3 — HacocHoe KoJieco; 4 — peakTop-
HOe Koneco; 5 — mexaHM3M cBO6OAHOro xoaa

N BpallaeTcs HaCOCHOe KOJieco, KoTopoe
nepemMelLaeT *KUAKOCTb, HaXOAALYCS MeXay
ero nonactamMu. XMAKOCTb He TOMbKO Bpa-
LaeTcs OTHOCUTENbHO OCKU ruapoTpaHchop-
MaTopa, HO ¥ 3a CYET BO3AENCTBUSA Ha Hee LieH-
TPOGEXKHbIX CUA MNepemellaeTcs BAOMb flona-
CTeN HaCOCHOro Koseca Mo HamnpaBfieHWIo OT
BXOJa K BbIX0OAy, YTO CONPOBOXKAAETCS yBENNYe-
HMEM KMHETUYECKOM 3HEepPruun NoToka. Ha Bbixo-
[1e N3 HAaCOCHOrO Kosleca NOTOK XWAKOCTU nona-
[aeT Ha TYypOUMHHOE KOMeco, OKa3biBasi CUI0BOE
BO3/€ENCTBME Ha ero fionacTtu. 3atem NoToK Mno-
nagaeT B peakTop, Nponas KOTopbli, BO3Bpa-
L|aeTcs K BXOZy B HAaCOCHOE Koneco. Taknm 06-
pPa30M, XWAKOCTb MOCTOSHHO MEePEMELLAETCS MO 3aMKHYTOMY KPYry LMPKyIsuMn, 06pasoBaHHOMY
NMPOTOYHBLIMM YaCTAMM BCEX TPEX SIONACTHbLIX KOMIEC, U HAaXOAWUTCS C HUMK B CUJIOBOM B3aMMOAENCT-
BUw. MNpn 3TOM Hacoc NepeaaeT IHEPruIo ABUraTens MOTOKY, a TOT, B CBOO o4epeab, — TypbuHe.

Ecnu 6bl MeXXay HaCOCHbIM M TYPOUHHBIM KOlecamu OTCYTCTBOBaAs PEaKTOP, TO Takash KOHCTPYK-
umns (rmgpomydTa) ocyllecTBasNa Obl NEPEHOC IHEPTUM OT ABUraTENS K TPAHCMUCCUM rnapaBinye-
CKMM CNoco60M, 663 BO3MOXHOCTU UBMEHEHNS KPYTSLLLErO MOMEHTA. PacnonoXeHHbIN Mexy Ko-
niecamu rmapoTtpaHcdopmaTopa HENMOABUKHbIM peaKkTop, UMeEeT IonacTu cneyuanbHoro npoduns,
KOTOPbI€ M3MEHSIOT HanpaB/ieHNe NOTOKa XUAKOCTH, BbIXOAsLEN U3 TYPOUHHOIO Kosieca U Hanpa-
BASIOT €ro noj onpeaeneHHbIM YoM Ha 10NacTi HAaCOCHOro Kosieca. 3To NO3BONSAET 3HAUYUTESb-
HO YBENMYUTb NepefaBaemMbli OT ABUraTeNs B TPAHCMUCCHUIO KPYTALLMKA MOMEHT.

Jlio6on ruapoTtpaHcdopmaTop XapakTepmayetca onpeaeneHHbim KM, nepegatoyHbiM OTHO-
LleHWeM, KOTOPOe MOoKa3blBaeT COOTHOLWEHWE YIIOBbIX CKOPOCTEN €ro Konec, U KoapOUuMeHToM
TpaHchopmaL MK, NOKa3bIBalOLWMM, BO CKOIbKO pa3 YBENUYMBAETCS 3HAaYEHME KPYTALLErO MOMEH-

Puc. 3.35. BHewHun BUa ruaporpaHcoop-
matopa
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Puc. 3.36. letanu rugpotrpaHcpopmartopa: 1 — HacoCHOe Koneco; 2 — TypOUHHOE KONeco;
3 — KpbIWKK MydTbl CBOBGOAHOIO X04a; 4 — 4acTb Kopnyca rugpotpaHchopmaTopa; 5 — ocTaTku
paboyen KMAKOCTU C NPOAYKTaMM MeXaHMYeCKOro n3Hoca aetanen; 6 — Koneco peakropa; 7 —
MydTa cBOO6OAHOI0 Xo[a peaKktopa; 8 — ynopHas wanba TypOUHHOIo Koneca; 9 — yrnopHbIn Noa-
LWMMAHKUK peaKTopa; 10 — nopuieHb 6JJOKMPOBKU rnapoTpaHcdopmartopa

Ta. MaKkcuManbHbli KO3POULMEHT TpaHCHOPMaLIMK 3aBUCUT OT KOHCTPYKLMK rugpoTpaHchopma-
TOpa M MOXET coCcTaBNATb A0 2,4 (Mpy HENOABMKHOM TYpOGUHHOM Konece). [pu yBennyeHmm yac-
TOTbl BpalleHus Bana ABuratens yBelMinBaeTcs yrnoBas CKOpPOCTb HACOCHOIO U TYPOGUHHOIO KO-
Jlec, a yBe/IMYEHNE KPYTALWEro MOMEHTa B ruapoTpaHcdopmaTtope nnaBHO ymeHbluaeTcs. Koraa
yrnoBasi CKOPOCTb TYPOMHHOIO Koneca NpuoAnKaeTcs K yrioBon CKOPOCTU HACOCHOM0, NOTOK XUA-
KOCTW, NOCTyNatolLei Ha NonacTu peakTopa, USMEHSET CBOE HanpaB/iEHWE Ha MPOTUBOMOOXKHOE.

[N Toro 4To6bl peaKTop Ha 3TOM PEXMME He co3[aBasl MOMEX MOTOKY XMWAKOCTH, ero ycTaHa-
BAMBaloT Ha MydTe cBOOGOAHOro xo4a, U OH Ha4MHaeT CBO6OAHO BpallaTbes (rMapoTpaHcdopma-
TOP MEPEXOANT Ha PEXMM rMAPOMYDThI), YTO MO3BOJSET, B CBOKO 04Yepedb, CHU3UTb NoTepu. Takue
ruapoTpaHcdopMaTopbl Ha3blBalOT KOMMIEKCHbLIMM.

KMA rmgpoTtpaHcdopmaTopa onpenensier 3KOHOMUYHOCTb ero paboTbl. MakcnumanbHoe 3Have-
Hue KMNJ ruapoTpaHcdopmatopa MoxKeT 6biTb oT 0,85 a0 0,97, HO 06bIYHO HAaxoaMTCs B AMana3oHe
o7 0,7 go 0,8. B KOMNNEeKCHOM ruapoTpaHchopmaTope Ha pexnmme rmapomMydTbl MOXKHO NONYHUTb
MaKcumanbHoe 3Havenne KMna — 0,97.

M3mMeHeHure pexMmoB paboTbl rMapoTpaHchopMaTopa NPOUCXOAUT aBToMaTuyecku. Ecnu yse-
NIM4nBaTb Harpy3Ky Ha BbIXxOAe M3 rmapoTpaHcdopmaTopa, TO MPOUCXOAUT YMEHbLUEHWE YIIOBOWM
CKOPOCTU TYPOUHbI, YTO NMPUBOAUT K YBEINYEHUIO KO3 dULMEHTa TpaHCHOPMaLIUK.

K coxanenuto, rnapoTpaHchopMaTop MMEET Masbli Anana3oH nepeaaToyHbIX YUCes, He obec-
neynBaeT ABUKEHUS 3aHWM XOAOM, He pa306llaeT ABuraTesb OT TpaHCMUCCUKM (Heobxoamma
C/IOXKHas cUcTeEMa OMOPOXKHEHUS MPOTOYHbIX YacTen OT paboyen XunaKkocTu). Noatomy 3a ruapo-
TpaHchopmMaTOpPOM YyCTaHaBAMBAIOT CreLMnanbHyt0o KOPoBKYy nepeaay, KOTopas KOMMEHCUpyeT
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yKa3aHHble HefoCTaTKW. Takas ruapomexaHu-
yeckasa nepefavya aBnsietca 6eccryrneH4aTon
M NO3BOSET NONAYYUTb Nto6oe nepegaTovHoe
4YWUCNO B 3ajaHHOM JMana3oHe.

B ruapomexaHuyeckux nepegadax B OC-
HOBHOM MPUMEHSIOTCH MexaHU4yeCcKue nnaHe-
TapHble KOPOOKM nepeaad, KoTopble Nerko
noggatoTcs aBTOMaTM3alWMW, HO WMHOrAa Mc-
NoNb3ylOT U 0OblYHbIE CTyNeH4YaTble KOPOOKM
nepegay c aBTOMaTM4ECKUM yrpaBieHUeM.

[MpocTtas nnaHeTapHasa nepegavya COCTOUT
N3 LIEHTPaNbHOM, «COJTHEYHOM», LUIECTEPHM U Ha-
PYXKHOW LUECTEPHM B BUAE KOMbLA, C BHYTPEH-
HUMK 3yGbSIMW; 3TU ABE LWECTEPHU CBA3aHbI
Mexay cob6on MnocpeAacTBOM HECKObKMUX
(06bI4HO TpeX) WecTepeH-caTeNIMToB, CMOHTHU-
pOBaHHbIX Ha 00LeN pame, KoTopas Ha3blBa-
€TCs BOAWIIOM.

Ons Toro 4to6bl MnaHeTapHas nepegadva
N3MeHsNa KPYTALLMIA MOMEHT, HYXKHO 06ecneynTb
BpallleHWe OAHOro U3 ee 3NIEMEHTOB («CONTHEY-
HOW», KOPOHHOW LEeCTepHU uAM BOAMNA),
a OOWMH U3 31IEMEHTOB 3aTOPMO3WTb. B 3ToM
cllyyae TPeTUM anemeHT 6yaeT BpalwaTbCs C yr-
NIOBOM CKOPOCTblO, OnpeaensieMon 4Yuciaom
3y6bEB LWECTEPEH, BXOAAWMX B NAaHETapHYo
nepeaadvy. Ecnn ogHOBpeMEHHO 3aTOPMO3UTb
[Ba anemeHTa, NnaHeTapHas nepegaya 6yaet
paboTaTtb, Kak nNpsiMas ¢ nepesatovyHbIM YuC-
/IOM paBHbIM eanHuLe. MnaneTapHas nepegaya
NO3BONSET NErKO pPeBepCMpoBaTh BpalleHue
ONa rnonyvyeHus 3ajHero xoaa aBToOMOOWAS.
B 1O e Bpems Takue nepeaayvv AOCTAaTOYHO
KOMMaKTHbI, 06ecne4ymMBatoT BO3MOXHOCTb MO-
Ny4eHuns 60MbLIMX NePefaToOYHbIX YUCEN U NIETKO
COeaMHSAOTCA NocefoBaTeNlbHO /1 NONy4YeHUs
60NbWOro Yyucna cryneHen. ns nepekntoye-
HWS Nepefay AOCTaTOYHO NMPOCTO 3aTOPMaXKu-
BaTb Basbl OTAENbHbIX 3/1IEMEHTOB MaaHeTap-
HOM KOpPOOKM nepenay. PaHblle B KayecTBe
TOPMO3HbIX YCTPOMCTB 4acTO WMCMNOJSb30BaNu
NIeHTOYHble TOPMO3a, a B nocnegHee Bpems
OHW NPaKTUYECKMN BblITECHEHBI MHOMOANCKOBbI-
MW «MOKPbIMW» CLEMIEHNIMU — DPUKLIMOHA-
Mu. CylLecTBYIOT U 60nee CNoXHble BapuaHThbl
nnaHeTapHbIX nepeaau.

[epBble amepuKkaHckue 'MI1 nerkoBbix aB-
TOMOGUNEN UMeNU ABYXCTyneH4YaTylo nepena-
4y, MPMYEM HU3LWaa nepefjava BKIOYaNacb
Bpy4Hyto. OgHaKko BNOCNeACTBUW OAQHOW aBTo-

Puc. 3.37. NMpoctasa nnaHeTapHaa nepepaya
(a): A — conHe4YyHoe Koseco; B — anuuuk;
C — carennutbl; D — Boamno; V — nuHenHas
CKOpOCTb; M CXeMa NnjiaHeTapHou nepegayum (6):
1 — conHeyvHas wecTepHs; 2, 4, 6 — caTennu-
Tbl; 3 — BOAUO; 5 — KOPOHHas WecTepHs

155



1 23 17 89 1 42 13 4 5 2

@rwol

Puc. 3.38. BapuaHTbl MICNOJIHEHUS MJIAHETapHbIX Nepegad: 1, 2, 3 — Banbl; 4 — BoAWNO; 5, 8,
9 — catennuTbl; 6, 7 — KOPOHHOE 3y64aToe Koeco

54

MaTU4YeCKOM nepeaaym oKkal3anocb BHO HeAOCTaTO4HO M nosisunucb Ml ¢ aByms 1 Tpems aBTo-

MaTUYecKMMK nepepavyamu. ns noBbllLEHUSA TOMNIMBHOM 9KOHOMWYHOCTU, rMapoTpaHcdopmaTto-

pbl cTanu aenatb 6JO0KMPYIOLLMMUCA — MOCNe pa3roHa Ha BbiCLEN nepegaye HaCoCHOe U TYPOUH-

HOe Koneca XeCTKO COeAnHANUCh GPUKLMOHHON MydTON. 3aTem B KoHLe 1980-X rr. 6/IOKUPOBKY

ruapoTpaHchopmaTtopa cTanun NPUMEHATb Ha BCeX nepeaadax, KpoMe NepBon.

Cuctema aBTOMaTM4eCKOro ynpaBieHns 06bIYHO COCTOUT U3 CeaytoWwmnX NOACUCTEM:

— GYHKUMOHMPOBAHKSA (TMApaBMYECKME HACOChI, PETYISTOPbI JaBEHUS);

— wn3MepuTenbHas, cobupatowas MHPopMaLMio 0 MapameTpax ynpaBfieHus;

— ynpaBAaswolas, BbipabaTbiBatollas ynpaBnsiolwme curHasbl;

— MCMONMHUTENbHAS, OCYLLECTBASOWAN YIpaBNeHUE NeperItoYeHneM nepeaay, paboTon ABuUraTens;

— MOACUCTEMA PYHHOrO yNpaBfiEeHUS;

— noAcucTeMa aBTOMATUYECKMX 3aLUMT, MpeaoTBpaLlalollas BO3HUMKHOBEHME ONaCHbIX CUTYaLMHA.
KoHeu 80-x rr. 03HamMeHoBaJsiCad NOBCEMECTHbIM BHEAPEHUEM 31EKTPOHMKK. OHa NO3BO-

NaeT ropasao ToYHee BblAepPKMBaATb 3alaHHble MOMEHTbI NepeKIto4YeHuUs (C TOYHOCTbIo A0 1 %

BMECTO NPexXHUx 6-8 %). MNoaBUANCE AONONHUTENbHbIE BO3MOXHOCTU: MO XapaKTepy U3MeHe-

Puc. 3.39. CoBpemeHHas yeTbipexctyneH4yatas MMM aBTomo6uns Knaccu4ecKkon KOMNOHOBKHU
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HWUS CKOPOCTKM NMpPW JaHHOW Harpy3Ke Ha ABMU-
rateflb KOMMNbIOTEP MOXKET BbIYUCIUTL Maccy
aBTOMOOGMAS M BBECTU COOTBETCTBYOLLNE
nonpaBkM B anroputM MepeKItoYeHuns.
JNEeKTPOHHOEe ynpaBneHue npeaocTaBuIo
HeorpaHW4yeHHble BO3MOXHOCTU A1 camo-
OWNArHOCTUKKM, 4YTO MO3BOJIUIO KOPPEKTUPO-
BaTb MpoOLECChI yNPaBNEHUS B 3aBUCUMOCTH
OT MHOrMX MnapamMeTpoB (0T TemnepaTypbl
M BSA3KOCTU MWOKOCTM OO CTENeHW M3Hoca
GPUKLUMOHHbBIX 3/IEMEHTOB).

OpHaKo, KaK M npexae, MHOroe 3aBUCHT OT
Bbl60pa 3aKOHa NEPEKIIIOYEHNUS U OpraHM3aLmnm
nepexofHoro mpouecca NepekntoyeHnss nepe-
[ay, a TaKkKe TWaTeNbHOro COrnacoBaHUA KX

Puc. 3.40. lmppomexaHun4ecKas KOpPOOKa
nepegauy 7G-Tronik — nepBas B mupe ce-
MUCTyNneH4YaTass aBToMaTM4ecKas KopoGKa
(Mercedes-Benz)

C XapaKTepucTMKamu asuratens. Hanpumep,

MHorve agtomo6unu BMW, Audi, Jaguar nmetotT oguHaKoBble N0 KOHCTPYKTUBHBIM OCOBEHHOCTSM
aBTOMaTU4ecKne KOpobKM nepeaay oaHoM 1 Tom e pupmbl Zanradfabrik (ZF), Ho oHM paboTatoT co-
BEPLUEHHO NO-Pa3HOMY.

11 10 9

Puc. 3.41. YcTpoicTBO KOPOGKM nepegad 7G-Tronik: 1 — Beaywmm Ban; 2 — GPUKLMOH 610KK-
POBKM rmapoTpaHchopmaTopa ¢ racutenemM KpyTuibHbIX KonebaHui; 3 — MacisiHbl HAacoC C KOH-
Tponem aaBneHust; 4 — GPUKLMOHbI M NSIaHETapHble Nepeaayun; 5 — BbIXOAHOMN Basl; 6 — CTOSIHOYHbIN
TOPMO3; 7 — CeNIEeKTop; 8 — 3NEKTPOHHbIM G/IOK YNpaBieHUs; KnanaHbl U AaTYnKKU, BCTPOEHHbIE
B MOAAOH; 9 — 3/IEKTPOHHbLIN 650K nepekntoyeHnsa nepegayd; 10 — BbICOKOCKOPOCTHbIE COSIEHOU-
obl; 11 — rugpoTtpaHchopmatop
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Puc. 3.42. OCHOBHbI€ 3/IEMEHTbl 3JIEKTPOH-
HOM cucTeMbl ynpasneHus: 1 — 610K ynpas-
NeHns; 2 — COeaNHUTENbHbIN Kabenb; 3 — pbl-
yar ynpaBfieHus; 4 — 3NeKTPUYECKUIN pasbewm;
5 —TMMn

C ceHTa6pa 2003 r. Ha aBTOMOOGMAM
Mercedes-Benz knacca E, S, SL u CL yctaHaB-
NIMBAIOTCA rMAPOMEXaHUYeCKMe KOPOOKM ne-
penay 7G-Tronik (puc. 3.40). 3Ta ceMucTyneH-
YaTas aBToMaTnyeckas Kopobka nepeaay npu-
Wwna Ha CMeHy MATUCTYNeH4YaToMy BapuaHTy
['MTI1. Hosas 'MI1 no3Bonuna CHU3UTbL pacxos
TonAuBa B cpeaHemM Ha 5 % B 3aBMCUMOCTU
OT MoJenun aBTomobuns. lNepeKkntoyeHne nepe-
[ay npoucxoauT 6bicTpee 1 6onee niasHoO.

MepeKnioyeHne nepenay OcCyLECTBASETCA
TPEMS MHOTOAWCKOBbLIMM TOPMO3aMHK, Ha KOTO-
pble OKa3blBaloT BO3JENCTBUE rMApaBaMye-
CKMe UuMnuHAapbl. [laBneHne B cucTeme ynpas-
NleHns co3faeT rMapoHacoc € MpUMBOLOM OT
ABWraTens 4yepe3 HacCoOCHOe KOneco ruapo-

TpaHchopmaTopa. B HUKHIOK YacTb KOPOOKMU
yCTaHaBNMBaETCS rMapaBaAnyYecKoe UCNONHUTENbHOE 30/I0THUKOBOE YCTPOWMCTBO, KOTOPOE C MOMO-
b0 3NEKTPOMAarHUTHbIX KnanaHoB M MO KOMaHAe 6/0Ka ynpaBieHWs COeAuHSIET rMApPOHacoc
C rMapaBANYECKUMM d1EMEHTAMM CLENSIEHUS Y TOPMO30B.

OCHOBHbIMM 3N1€MEHTaMM 3NIEKTPOHHOW CUCTEMbI YPaBNEHUS SBASIOTCA SNEKTPOHHbIM 610K
W pblyar ynpasneHus. B npaBom ceKTtope pbldar MOXeT 3aHUMaTb YETbIPe NO3ULUK:

P — pexum napKoBKu;

R — 3agHui xoa;

N — HenTpanbHas nepegaya;

D — aBWKEHUWE B peXMME aBTOMaATUYECKOro NepekItoYeHns nepeaau.

Mpun nonoxeHuu pblyara B no3uumn D nporpamma o6ecnedynBaeT pasinyHbie anropuTMbl ne-
PEKOYEHNSA B COOTBETCTBMU C COMPOTUBAEHUEM ABUMKEHWUS, HArpy3Kow, MojoXKeHem nepanu
«rasar, JOPOXKHOWN CUTyaLIMEN.

ANroput™Mbl yNnpaBAeHUs COOTBETCTBYIOT ABUMKEHMIO B Pa3UYHbIX YCIIOBHUAX:
— [BWXKEHWE C NOCTOSSHHOM BbICOKOW CKOPOCTbIO;

— TOPOACKON PEXUM ABUKEHUS;

— TOPHbIV PEXUM ABUIKEHUS;

— PEXMM BYKCUPOBKM;

— [ABWXXEHMWe Ha NoBOpOTaXx.

Mpv NnepemMelLeHnmn pblyara BNEBO BOAMTENb NEPEBOANT KOPOBKY Nepeaay B PEXUM PYHHOTrO ne-
pekntoyeHus. IBMKEHMEM pblyara Bnepea-Hasag — BK/IOYEHWE MOBbILWAOLWEN-NOHMKAIOLWEN ne-
peaayn. Takoe nepekyeHne nepegay NPUHATO Ha3blBaTb CEKBEHTaNbHLIM (MocnefoBaTebHbIM).
ONEeKTPOHHbIV 610K ynpaBneHus aBAseTca aganTMBHbIM, OH 3aNoMWHAET MaHepy BOXAEHWS BOAWTE-
N5 U KOPPEKTUPYET aNropUTMbl aBTOMATUHECKOr0 NEPEKIYEHNS nepeaad.

KOPOBKUW NEPEAY C BAPUATOPAMU

Kopo6Ku nepenay ¢ BapuatopamMu 9BAFIOTCS 6eCCTyNneHYaTbiMU U AalOT BO3MOXHOCTb NOJY4UTb
B 3a/laHHOM OrpaHW4eHHOM Auanas3oHe No6oe nepesaToyHoe Yncno. Bo MHOrmMx ctpaHax Takue
KOpoO6KM nepeaay o6o3HavatoT 6ykBamu CVT (Continuously Variable Transmission) — NOCTOSAHHO
n3MeHsoLasaca TpaHcMUccus. IcToprsa NCnoib30BaHWS BapuMaTopoB Pas3MyHbIX TUMOB B TPAHC-
MUCCUAX IEMKOBLIX aBTOMOGUNEN HAcUUTbIBAET MOYTH CTO /eT. B HacToswee BpeMs B aBTOMaTu-
YeCcKMX KopobKax nepefay NPUMEHSIOT KITMHOPEMEHHbIE Y TOPOUAHbIE BapuaTopsbl.

158



KJIMHOPEMEHHbIE BAPUATOPbDI
BrnepBble Ha cepMMHOM aBTOMOOGMIE TPAHCMWUCCUSA C KIMHOPEMEHHbIM BapuaTtopom DAF
Variomatic 6bina ucnonb3oBaHa B 1950 r. B TpaHcmucemn Variomatic ncnonb3oBancs 6€CKOHeY-
Hbl PE3UHOBLIM MPUBOLHOM PEMEHb, 3axaTbll MeXJy KOHUYECKUMU MOBEPXHOCTAMMU LIKUBOB.
PacctosHne mexay ABYMS NONOBUHKaMU LWWKMBOB U3MEHSOCH, MO3TOMY U3MEHSA/ICA pabo4yunii pa-
OWyC BelyLLero WKMBa, a 3TO B CBOIO 04epeb 3aCTaB/Is/10 U3MEHATL panyCc BEJOMOro LWKKBAa, Mo-
JIOBUHbI KOTOPOrO CXXMManuch NpPyKMHow. Takas KOHCTPYKLMSA obnajana cylecTBeHHbIMU HeJoc-
TaTKaMu. Pe3nHOoBble PeEMHM, PacnoNoXKeHHbIe NoA AHULLIEM aBTOMOOUAS, OGbICTPO pa3pyLUanunch,
M UX 3aMeHa sBAsnacb AOBOJIbHO CNOXHOM onepauuen. BennumHa nepeaaBaemMoro KpyTsulero
MOMEHTa Oblfla HEGONMbLLIOMW M MO3TOMY TaKyld KOHCTPYKLMIO MOMHO OblI0 MPUMEHHATb TONbKO
Ha aBTOMOOGUAAX C MaNOMOLWHbIMKY ABUraTensimu. Kpome 1oro, aBTomo6ub ¢ TaKOM TPAHCMUCCU-
€1 MOr ABUraTbCs 3aiHUM XOA0M C TOM e CKOPOCTbIO, YTO U Bepes, a 3To 6bI10 4OBO/IbHO ONaCHO.
[onnaHACKM MHXKeHep BaH [JoopH ycoBepLUIEHCTBOBaAN KOHCTPYKLMIO KIIMHOPEMEHHOIO Bap1aTo-
pa, 3aMeHMB PE3MHOBbLIN PEMEHb CTallbHbIM, COCTOALWMM M3 Habopa OTAeNbHbIX NMIaCTUH Cneuy-
anbHon GopMbl.

MpUHUMNWANBbHBIM OT/IMYMEM 3TOM KOHCTPYKLIMK ABASETCH TO, YTO TAKOW PEMEHb MOXKET nepe-
[aBaTb He TOJIbKO TAroBble, HO U TOJIKaloLwWme yeunus. BaH [JoOpH 1Cnosib30Ban CBOIO pa3paboTKy
B KOHCTPYKLMK TpaHcMuceumn Transmatic, KoTopaa Morfia nepeaasaTtb KpyTaLMe MOMEHTLI Beu-
yuHon Ao 150 H-m. TpaHCMKUCCUKM C BapuaTopamu He UMEIOT HENTPpanbHOW nepeaayu, U noaTomy
npu OCTaHOBKE aBTOMOOGWNIS HEO6XOAMMO OTCOEAMHSATb ABUraTenb OT TPAHCMUCCUU C MOMOLLbIO
KaKoro-nubo yctponctsa. B TpaHcmuceusax Variomatic u Transmatic ons aton Lenu ncnonb3osa-
JIOCb LLEHTPOGEXHOE CLEMNIEHNE, KOTOPOE aBTOMATUYECKMU BbIK/IOHYAIOCh U BK/OYaNoch. Tpora-
HWEe C MeCTa M OCTaHOBKa aBTOMOOWNEN C 3TUMU TPAHCMUCCUSIMU COMPOBOXAA/IUCh PE3KUMMU
pbiBKamun. KomnaHus Subaru (AnoHus), ucnonb3oBasluas KOPOOKy nepeaay ¢ KIMHOPEMEHHbLIM
BapMaTopoM Ha aBTOMOOWNe Justy, NpMMeEHWNa 3NIEKTPOMArHMTHOE MOPOLIKOBOE CLENIeHne
C KOMIMbIOTEPHbIM yrpaBlieHneM. AHanorMyHoe pelleHre ucnonb3oBana U KomnaHusa Nissan Ha
aBTomMobunax Micra ¢c BapuaTopoM. [1na orpaHn4yeHns CKOPOCTH 3aAHEero xoaa NPUMEHSOT creuu-
a/bHble OrpaHnYuTESIbHbIE YCTPOMCTBA.

KomnaHua Honda paspa6oTana cBOO COGCTBEHHYIO KOHCTPYKLMIO BapuaTopa CO CTalb-
HbIM pPEMHEM M WKMBaMU. Jna TporaHbs C MecTa U OCTAHOBKMK UCMONIb3YeTCHd MHOMOAUCKO-
BO€, MOKpPOE cLenieHne, ynpasaseMoe KOMMNbOTEPOM. ITa TPAHCMUCCHUS YyCTaHaBIMBaeTCH
Ha aBTOMOOWb cpeaHero knacca Civic, NpMBOANMbIV B ABUXKEHUE 1,6-NUTPOBbLIM ABUraTENEM,
pa3BuBalOWMM MaKCcMManbHbIM KpyTawmn moMmeHT 140 H-m. Cpeamn ocobeHHOCTEN TpacMuC-
CUU crelyeT OTMETUTb KOMMbIOTEPHbBINM KOHTPOJb (OT 9NEKTPOHHOW CUCTEMbI YIpaBNeHus), Aa-
B/IEHUA AN yNnpaBiEeHUS MNOJIOXKEeHWEM MNONOBUH 0OOMX LIKMBOB Bapuatopa. JTa cucrtema
obecneynBaeT onTMMasnbHOe AaBfieHMe 6e3 Ype3MepHOro ero ysenmyeHuns. CanKom Culib-
HOEe «C)KaTue» CHUXKaeT MeXaHU4YecCKyto
3P PEKTUBHOCTb, a TaK¥Ke MPUBOANT K NPEXK-
eBpeMeHHOMY M3HOCY PEMHSA WU yBenuye-
HUIO LWYMHOCTU paboTbl. NporpammupoBa-
HWe BapuaTopa Ha aBToMo6une Civic obec-
Nneymno xopollee COOTHOLIEHWE C pexunma-
MW 3KOHOMWYHOM paboThbl ABUraTens, u 3To
NPMUBENO K NOBbIWEHWUIO TOMNTMBHOM 3KOHO-
MWYHOCTM aBTOMOOW/S C BapvaTtopoM Mpwu
UCMNbITAHWUSAX B TOPOACKOM LMKNE ABUKEHMUS,
Ha 15 % no cpaBHEHWIO C TOMMBHOM 3KOHO-
MWYHOCTbIO aBTOMOOGMNSA C OBbIYHOW YeTbl-
pexcTtyneH4yaTon aBTOMaTUYECKOW KOpPOO6-
KOW nepepau. Puc. 3.43. CtanbHoM pemeHb Transmatic
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B 1995 r. HemeuKas KoMmnaHua ZF npoaeMoHCTpUpoBana aBTOMaTUYEeCKylo KOPOOKY nepeaay
C KNIMHOpPEMEHHbIM BapuaTopoM Ecotronic, B KOTopoi Ucnosib3oBancs rugpoTpaHchopmaTop.

TaKoe pelleHne YCNOXKHAET MU yAOPOXKaEeT KOHCTPYKLMIO, HO o6ecneynBaeT niaBHOe Tpora-
Hbe C MecTa M MHTEHCMBHbIW pa3roH aBTomo6umns. Hannume rugpotpaHchopmaTopa 4aeT BO3-
MOHOCTb YMEHbLWWTb AManal3oH NepeaaTtoyHbIX Yncen Bapnatopa, YTo CHUXKaeT ero pasmepsbl
M rabapuTbl aBTOMaTM4ECKON KOPOOKK nepeaad. B HacTosdwee Bpemsa ZF npousBoauT Tpu Ba-
praHTa Takux KOpoboK nepenay. Hanbonee MoLWHbIM BapuaHT U3 3TOM0 cEMENCTBA KOPOBOK
CFT25 umeeT ctanbHOM peMeHb WwupuHon 30 MM, NaaHeTapHylo nepegady ang obecneyeHus
3a/lHero xoaa, Kotopas BKto4YaeTcs C MOMOLLbO MHOMOAMCKOBOrO, MOKPOro cuennenus. Ko-
po6Ka nepeaay MOXeT nepefaBaTb KPyTAWMi MOMeHT 4o 250 H-m, 4To AaeT BO3MOXHOCTb MC-
noNb30oBaTb TaKMe KOPOOKM nepegavy Ha aBTOMOOuNsax cpegHero knacca VW Passat, Ford
Mondeo 1 ap. YnpasneHue KopobKamu nepegad ZF ocywecTBASETCS C MOMOLLbIO KOMIMblOTe-
pa, nporpaMmmHoe ob6ecnevyeHne KOToporo obecrneynmBaeT aganTMBHOE ynpaBieHne pasnuy-
HbIMU PEXMMAMU ABUKEHUS.

ABTOMOGWAN C COBPEMEHHBIMM aBTOMATUYECKMMM KOPOBKamK nepeaay, UCNonb3yLmMMn Ba-
puaTop co cTanbHbIM PEMHEM, 061aaloT ropasfo Ny4ywrMm NnokasaTensaMm TOMJIMBHOM 3KOHOMMY-
HOCTM W NAABHOCTbIO PaboTbl MO CPAaBHEHWUIO C OObIYHBIMU TMAPOMEXAHUYECKUMK aBTOMaTamu.
HagexHoCTb M J0NroBEeYHOCTb COBPEMEHHbBIX KOPOOOK Nepeaay C TaKMMW BapuaTtopamu TaKke
[0BO/IbHO BbICOKa. OHAKO LWMPOKOE NPUMEHEHME TaKUX KOPOOOK CAEPHKMBAETCS B CUITY HE TEXHU-
YeCKMUX, a, CKopee, MCUX0Nornyeckmx npodaem. Boamrenn npuBbIKIK, YTO NpW pa3roHe aBToMoo6uA
C 06bI4YHOM MEeXaHU4YEeCKOM UM aBTOMaTU4ECKOM KOpPOOKaMu nepeaay OHM OLLyLIaoT yBenMyeHmne
4yacToTbl BpalleHus asuratens. ABToMOOWIb C BapuMaTOPOM MOMET MHTEHCUMBHO Pa3roHATbCA
M NPKU NOCTOSTHHOM YacToTe BpallleHUs ABUraTens, noTomy Y4To Bapuatop noaaepxunBaeT 3Ty vac-
TOTY, KOTOpas HeobxoanMMa Ans nyylwero pasroHa. Takas pabota obecneymMBaeT Hanbonee onTu-
MasibHbIA Pa3roH, HO U3-3a HEMPMBBLIYHOMO 3BYKA Y BOAUTENS CO3[aeTcs BNeYyaTneHue, 4To npue-
MMUCTOCTb aBTOMOGUSA HeJoCTaTo4Ha.

Ons peleHna aTon Npo6seMbl HEKOTOPbLIE NPOM3BOAMTENN BblM BblIHYXKAEHbI aganTMpoBaTb
ynpaBnsoLmne cCMCTeMbl CBOMX BapMaTopoB AN UCKYCCTBEHHOMO Co34aHuns psiaa GUKCMPOBaHHbIX
nepeaaToyHbIX Yucesn, NpPeoaoneB, TakKMM 06pa3om, NCUXONOrMYECKyo Npobnemy. Y Bogutenen Ta-
KWUX aBTOMOOUEN MOsSIBUNACb BO3MOXHOCTb BbiGOpa MeXAY Py4HbIM NOcnefoBaTesibHbIM (CeK-
BEHTa/IbHbIM) NepeKntoyYeHnem nepegay ¢ GUKCUPOBAHHbIMU 3HAYEHUSIMWU UK BECCTYNEeHYaTbIM
aBTOMaTU4YECKUM ynpaBfieHueM. BnepBble Takas KOHCTPYKLUMS Oblna UCNONb30BaHa KOMMNaHWen
Nissan B 1997 r. B KOpo6Ke nepeaad Hyper CVT-M6 (puc. 3.44).

Komnanua Audi npu co3gaHnn KOpobKu nepeaay ¢ Bapmatopom Multitronic (puc. 3.45)
ucrnonb3oBana Apyrov npuHuun. lMpu pasroHe obecneymBaeTcs yBennvyeHne o60pPOTOB
ABUraTens ¢ yBeam4eHmeM CKOpoCTU aBTOMOOMAA. TaKoM peXXum pa3roHa He aBAseTcs ca-
MbIM 3QdEKTUBHLIM, HO JaeT BO3MOXHOCTb pPEeWnTb Ncuxosormdyeckme npobnemsbl. MNpu
3KCTpEMasbHOM pa3roHe ynpaBisiowas 3N1eKTPOHWKa NepeKntoyaeT BapuaTtop Ha OonTu-
MaJslbHbI peXXnum paboTbl. HoBbIM noaxon ob6ecneyvymn BO3MOMXKHOCTb aBToMo6umno Audi A6
C KopobKoun nepegady Multitronic nokazaTb nydwne peadynbraTbl MO TOMJIMBHOM 3KOHO-
MUWYHOCTU U MHTEHCUBHOCTU pa3roHa Mo CpaBHEHUIO C TAKUM e aBToOMOOGUIEM, HO UMEIO-
LLMM MexaHUYecKylo KOpobKy nepeaay. Kpome aBTtomaTnyeckoro pexuma Multitronic noa-
OEepPXXMBAET PEXUM CEKBEHTANIbHOIO NepeKNtoYeHns nepeaay ¢ WecTblo GUKCMPOBaAHHbIMMU
nepenaToyHbiMMU YUcNamm. B KOHCTPYKLIMM MCNOSIb3YyeTCs MOKPOE MHOIMOAMCKOBOE cuenne-
HWe ang obecrnevyeHns BO3MOXHOCTHU cTapTa ¢ mecTa. [lpuBoaHon pemeHb Audi npeacTtaB-
ngeT cob0n MHOIFO3BEHHYIO LieMNb, KOTOpas nepefaeTr KPyTawmn MOMEHT 3a CYET TPeHuUs
MeXAay TopLuamMu ocer NnacTuH, COCTaBNAOWMX LieMNb, U MOBEPXHOCTAMMU LWKUBOB (puc. 3.46).
MapaBnnMyecKasa cuctema ynpaBieHus BapuaTtopomMm obecrnevynBaeT onTUManbHOE ycuane
CXXaTus WKMBOB, HE AoMNyCcKasa NPOoCKanb3biBaHUA Llenu U ob6ecneynBas HEO6X0AMMYIO 40S1-
roBe4yHOCTb BapuaTopa.
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Puc. 3.44. Kopo6ka nepepay Hyper CVT-M6
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Puc. 3.45. Cxema Kopo6ku nepegay Multitronic: 1 — gBuratens; 2 — cuennexue; 3 — Bapua-
TOop; 4 — uenb; 5 — rmapoHacoc; 6 — ynpaBnatoLni 6710K; 7 — GNIOK 3NEKTPOHUKM

TPOIAHBE C MECTA OBEPZPAVB

Puc. 3.46. Cxema pa6oTtbl BapuaTtopa Multitronic: 1 — uenb
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TOPOUAHbIE BAPUATOPbI
B ToponaHom Bapmatope (puc. 3.47) mexay ABYMS Konecamu co chepruyecKkomn (TopomaHom) pabo-
Yyen NOBEPXHOCTbIO 3arkumaeTcs ponnkK. O4HO KONeco SBASETCA BeayLWwmMm, a Apyroe — BeaoMbIM.
Mepeaaya KpyTaLLEro MOMEHTa 06ecneynBaeTCs CMnaMm TPEHUS Mexay pabo4yuMm NOBEPXHOCTS-
MU KOSleC U PO/INKa. MI3MEeHeHMe NOMOXKEHMS OCUM POSiMKa B NOMNEPEYHOM MIOCKOCTU MPUBOAUT
K U3MEHEHUIO nepesaTovyHOro Ymucna BapuaTtopa, PaBHOrO OTHOLLUEHWIO PajuyCOB OKPYXKHOCTEWM
NPOXOAALLMX Yepes3 TOYKU KOHTaKTa KOJIeC C POSIMKOM.

B 3aBUCMMOCTHM OT yrfia NOBOpPOTa POSIMKa BEAOMOE KOMEeCO MOXET BpallaTbCs C TOW XKe CKO-
POCTbIO, YTO U BeAyLLEE (€CNN POAUK FTOPU30HTaNEH), C 60MbLIEN, UM MEHbLLIEN (€CNU PONIUK MNOBO-
paymBaeTtcs). [pu ncnonb3oBaHWMW TOPOUAHOIO BaprMaTopa B TPAHCMUCCHMM aBTOMOOUNS TaK e,
KaK M B cly4ae KIMHOPEMEHHOro, Heo6xoanmMo
o6ecneynTb BO3MOXKHOCTb NOJy4eHMs 3aAHEro
X04a W OTK/OYEHMS BapuaTopa OT ABuUraTens
C MOMOLLbIO CLEMNEHMS.

MepBbliM NaTeHT Ha KOHCTPYKLIMIO TPpaHCMMC-
CUX C TOPOMAHbLIM BapuatopoM Oblal MOMYyYeH
Yapnb3om XaHToM elle B 1877 r. Takue TpaHc-
mMuccum npounssofcTea Perbury-Hayes npegnara-
ek ans aBTomoounen B 1930-e IT., 0JHaKO OHK
OT/IMYanuCb HeJoCTaTOYHOM BENMYMHON nepeaa-
BaeMOro KpyTalero MOMeHTa U HU3KOW [ONro-
BEYHOCTbIO M3-3a@ OTCYTCTBUSI COOTBETCTBYIOLLMX
maTtepuanoB 1 TexHonornin. OcCHoBHas npobnema
3aK/oYaeTcs B TOM, YTO Nepeaada KpyTslero
MOMEHTa LENIMKOM 3aBUCHT OT TPEHUS B KOHTaK-
Te POSIMKa C KONecamu, 1 4eM Bbllle nepegaBae-
MblA MOMEHT, TeM 060/blle [oMKHa OblTb cuna
TPEHUS, NPUYEM NPU O4EHb MANOM NOLWAAN KOH-
TaKTa. NS yBeNnYEeHUs TPEHUS JaBieHne Mexay
[JeTansiMM Bapuatopa AOMKHO OblTb BbIWeE, YTO
MOXET MPUBECTU K NOBPEXAEHMIO BapraTopa.

B 1999 r. komnaHusa Nissan Havyana yctaHa-
B/IMBATb Ha HEKOTOPbIX N3 CBOMX aBTOMOGWNEN,
npeaHasHavYeHHbIX A5 AMNOHCKOrO pPblHKA, KO-
po6KuM nepenay Extroid. B aTon Kopo6Ke nepeaay
MCMNOMb3YeTCs CABOEHHbIV TOPOWAHBIN Bapuatop,
pasaenstoLLMii MOTOK MOLLHOCTU C LiENTbIo YMEHb-
LIeHNs pa3mepoB y3na. KopobKka nepegay 6bina
CKOHCTpyMpOBaHa A1s MPOAO/bHOM YCTaHOBKM
Ha MOLLHble 3agHENPUBOAHbIE aBTOMOGUAN U MO-
KeT nepenaBaThb KpyTALLmM MoMeHT 0 300 Hem, 4TO
Ha CEerofHSLUHWI AeHb SBNSETCS PEKOPAOM ANs
KOpPOGOK Nnepeaay ¢ Bapuatopamu.

B0O3MOXHOCTb Nepefayv Takux yeunum obec-
neyeHa MNPMMEHEHMEM BbICOKOKAY€CTBEHHbIX
cTanew v cneumanbHbIX TPAaHCMUCCUOHHBIX Macer.
Yeunus cxkatus Konec M PosIMKOB Bapuatopa
cocTaBnAoT BennynHy 1o 10 T. [pu Takmx yeunusx

CXaTUA MOBEPHYTb POSIMK ANA W3MEHEeHUs
nepeaaToyHOro Yucna Bapuatopa He MpocTo.

Puc. 3.48. KopoGKa nepena Mazda c Topoug-
HbIM BapuaTopom
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Nissan ucnonb3yeT OpUrMHabHYyO CUCTEMY MOBOPOTA POSIMKOB, B KOTOPOW POJIMKM NMOBOPa4Y1MBatoTCs aB-
TOMaTUYECKM NMPU UX HEGOMbLLOM CMELLEHUM OTHOCUTENBHO OCH BpalleHns. COBMECTHO ¢ BapMaTopoMm
B KOpoGKe nepepaady Extroid pabotaet ruapoTpaHchopmatop. s BKIOYEHUS 3aHEro Xo4a UCNonb3y-
eTca MnaHeTapHas nepefadya, ynpaBiasemas C MOMOLLbI0O MHOMOAMCKOBOrO MOKPOro (GPUKLIMOHHOMO
cuennexus.

Ha Tokuiickom aBTocanoHe 1999 r. KomnaHua Mazda npoaeMoHCTpUpoBana TPaHCMUCCHIO,
KoTopasi BK/ItoYaeT B cebs ABa TOPOUAHbIX BapuaTtopa, ABYXCTyNneH4aTylo naaHeTapHyto nepeaady
W ABa aBTOMaTU4eCKuUX cuennenuns (puc. 3.48). MNpu TporaHbW aBTOMOGUAS C MeCTa NaaHeTapHas
nepegaya NoHWXXaeT NnepefaToyHOe YMCNO, B LEeNnsx noflydyeHus BbICOKOrO KPYTSLLEro MOMEHTa.
Ha 60nbLI0M CKOPOCTH MPUBOA Ha Kosleca OCYLLEeCTBASETCA HENOCPELCTBEHHO OT TOPOUAHOIO Ba-
puatopa. Kopo6Ka nepefay BKIOYAET B ce65 M MaBHy0 nepefadvy ¢ audbdepeHumnanom m npea-
Ha3HayeHa A9 MonepeyHor YCTaHOBKM Ha NepeaHeNpUBOAHbIE aBTOMOGUN.

ABTOMATU3UPOBAHHbIE KOPOBKHU MNMEPEAAY

B nocnegHee Bpemsa BO3poAMICA UHTEPEC K aBTOMAaTUYECKOMY YNpaB/leHUI0 MEXaHNYECKUMU KO-
pobKamu nepefay ¢ UCMoNb30BaHUEM 3JIEKTPOHHOIO KOHTPOJIS U COBPEMEHHbIX UCMONHUTENBHbIX
yCcTpPOMCTB. To, 4ero naobpetartenv He MO OCYLLECTBUTbL B MPOLIIOM, UCMOJb3Ys XUTPOYMHbIE
MexaHMYeCKMe YCTPOMCTBA, CTaNo BO3MOXHbBIM NOC/e NOSIBNEHNS HAAEKHbIX KOMMNbIOTEPOB U HO-
BbIX TEXHOOMMN.

Bnepsble Takon arperat — SMG (Sequential M Gearbox) — 6b11 npeanoxeH komnaHnen BMW
(puc. 3.49). 31a KOpob6Ka nepenay npeanaraeTcsd Kak AonosiHMTeNbHOE 060pyaoBaHMe A1 aBTo-
Mobuna BMW M3, nmeert wecTb nepeaay Ana ABUXKEHUS Bnepea U MoxeT paboTaTb B [ABYX He3a-
BUCHMbIX, YNIPaBNSieMbIX CEPBOMEXaHU3MaMM PEXKMMAX.

B nepBoM, Tak Ha3blBaEMOM 3KOHOMUYHOM pexuMe, KopobKa rnepeaayd padoTaeT NoSHOCTbIO
aBTOMaTUYECKM, KaK U Ntobas Apyras aBToMatMyeckas KopobKa. ITOT pexunm BKIOYaeTcs aBToma-
TUYECKM KaXKAblM pa3 Korga BKIYaeTCs 3axuraHme. BTopor, CNOPTUBHbBIN PEXKUM, KOTOPLIV Bbl-
6vpaeT caM BoAuUTENb, AaeT BO3MOXHOCTb MepeK/oyaTth nepefayn BBEPX-BHU3, KaK 310 Aenaet
cuctema Tiptronic. Jnsa nepeknoveHma nepenay UCnonb3yoTCca rmapaBinyecKue UCMNOoNHUTESb-
Hble MexaHu3Mbl. MHxeHepam BMW yganocb 4o6uUTbCA pEKOPAHOro BpEMEHM NEPEKTIOHEHNUS Nepe-
a4y — npu pasroHe aBToMo6usA Bpems nepekntoveHuns He npeBbiwaeT 0,08 ¢. INEKTPOHHbIM 610K
ynpaBfieHUs1 KOPOOKKM nepeaay KOHTPOIMPYET He TONIbKO UCMOMHUTENbHbIE YCTPOMUCTBA, HO U yNpaB-
naet paboTon ABuratens, obecneynBas NnepeperynmpoBaHme npu nepekntoyeHnn Ha Hu3wme ne-
penayn. Mpu CHUXKEHUU CKOpoCTH A0 15 Km/4
aBTOMaTMYeCKM BK/IOYaAETCsH BTOpas nepega-
Ya, a Npu NOMHOM OCTaHOBKE Nepsas.

B Kopo6Kke nepenay Easytronic (puc. 3.50),
pa3paboTaHHOM COBMECTHO KOMMaHUAMM
Valeo v Luk n npegHa3Ha4yeHHOM NS yCTaHOBKU
Ha HebosblUMe aBTOMOOUIN AN eBPOMNENCKOro
pbIHKa, B KAQ4€CTBE UCMOJIHUTENbHbIX YCTPOUCTB
MCNONb3YIOTCS TPW LWAroBbIX 3NEKTpoaBUra-
Tensa. Kopobka nepepay nony4mnacb Nerkomn
M KOMMAaKTHOM, HO NepeKlyeHue nepeaay
OCYLLEeCTBASETCA MeaNeHHee, YeM B KOpOOKax
nepegay ¢ rmapaBinyecKnum ynpaBneHUem.

Puc. 3.49. CeKBeHTanbHas, aBTOMaTU3UPO- YnpaBneHue TpaHCMUCCHUEN FPY30BbIX aB-
BaHHaA KopoOKa nepepay SMG ToMO6GMNen, B 0COBEHHOCTU KOpoGKamu ne-
(Sequential M Gearbox) pefay mMarucTpasibHbIX Taradyem ¢ 60blINUM
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4ucaoM nepepayd, Bcerga TpeboBano 60/1bWOro yMeHusa ot Boautens. HecnyyanHo, 4To aBToma-
TU3aUMUsa KOCHyflacb U TakMx KopoboK (puc. 3.51). BoNbWMHCTBO NPOU3BOAUTENEN FPY30BbIX
aBTOMOGMAEN NpegnaraloT B KayecTBe BapuMaHTOB aBTOMaTU4YeCKME W MosiyaBTOMaTU4eCKue
KOpOo6KM nepeaay.

Puc. 3.50. ABTOMaTu3MpoBaHHasa KOpo6Ka nepepgay4 Easytronic ckoHCcTpyupoBaHa cneuu-
anbHO Noj ynpaBJjieHUe 3/IeKTPOHUKON: 1 — LaroBble ABuratenu; 2 — aBTomaTuyeckoe cuen-
ieHne; 3 — MexaHu3M nepekntoyeHns nepenay; 4 — 610K ynpaBieHUs CLENNEeHNneEM

Puc. 3.51. ABTOMatusaMpoBaHHasa Kopo6Ka nepega4 Eurotronic
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ABTOMATUYECKUE KOPOEKHU MEPEAAY C AIBOMHbLIM CLEEN/JIEHUEM
B 2003 r. komnaHus Volkswagen npeanoxuna astomoounun Audi TT 3.2 Quattro n VW Golf 5 ¢ Ho-
BbIMW @aBTOMATM3MPOBaHHbIMU KOPOOKaMM Nepeaad, B KOTOPbIX MEPEKIOYEHME Nepeaay npu pas-
roHe npoucxoauT 6e3 pa3pbiBa NOTOKA MOLWHOCTH (puc. 3.52).

B aToi KOpo6Ke nepeaay KpyTaLWMiA MOMEHT OT IBYXMacCOBOIr0 MaxoBWKa ABuratens nepeja-
€TCs Ha ABa MHOTOAMCKOBbIX CLEMNEHMS, CBA3AHHbIX C COOTBETCTBYIOLMMMU COOCHBIMU BEAYLLMMU
Banamu, 0OAMH U3 KOTOPbIX MPOXOAUT BHYTPH Apyroro (puc. 3.53).

MapannenbHo BeayLMM Banam pacrosfioxKeHbl ABa BeAoMbix Bana. C 0qHMM U3 Beayllmx BanoB
ECTKO CBA3aHbl Beaylme WeCcTepHU HeYeTHbIX nepedad (1, 3, 5), a ¢ Apyrum — Beaylime wecrep-
HW YeTHbIX Nepead (2, 4, 6 n nepefadva 3.X.). Ha BegombIx Banax HaxoasTCs WEeCTePHU NOCTOSH-
HOro 3auenyieHns COOTBETCTBYOWMX Nepeaay, KOTopble MOTYT EeCTKO COeANHATLCA C BEAOMbIMMU
Ba/laMu C MOMOLLbIO CMHXPOHW3ATOPOB. YNpaB/ieHWe CLEMIEHNUIMU U NepeEMELLEHUEM CUHXPOHM-
3aTOPOB OCYLLECTBASETCH NOCPEACTBOM I'MAPABANYECKUX UCTIONHUTENbHBIX YCTPOMCTB. Heobxoau-
MOe AaBneHue B r’MapaBINYECKON CUCTEME CO3AETCSH INEKTPUYECKMM rMAPOHAcCOCOM. YrnpaBnseT
paboTor KOPOOKKN Nepeaayd 3/IEKTPOHHbIN BI0K yrpaBieHUs, KOTOPbIK nosydaeT nHbopmaumio ot
[ecsTU AaT4MKOB, PACNONOXKEHHbIX B KOPOOKE U CBSA3aH BbICOKOCKOPOCTHOM LUMHOWM C 3NEKTPOH-
HbIM 6/10KOM yNpaBeHus ABUraTenem.

Puc. 3.52. Kopo6ka nepepay ¢ aAByma cuenseHuamu asromo6ouna Audi TT 3.2 Quattro:
1 — Beaywwmn Ban |; 2 — aBuratens; 3 — Beaywui Ban ll; 4 — cuennenue ll; 5 — cuennexue |;
6 — BbIXOA Ha rmaBHyto nepeaady; 7 — 3agHun xog; 8 — VI nepegaya; 9 — V nepegaya; 10 — | ne-
peaada (aktmBHa); 11 — lll nepepaya; 12 — IV nepepaya; 13 — Il nepenaya (BbibpaHa); 14 — BblI-
XOA Ha rnaBHyto nepegady; 15 — rnaBHas nepegada
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[Mpn TporaHbK aBTOMOGUASA C MecTa d/ekK-
TPOHHbIN GNOK AaeT KomaHay, BKa4as nep-
BYlO Mnepefadvy, a 3aTeM nepBoe cLenneHue,
nocne 4Yero KpyTsaWWN MOMEHT nepegaercs
Ha OAMH U3 BEAOMbIX BaioB KOPOOKM nepeaau,
KOTOPbIV Yepe3 BeAyLLyo WeCTEPHIO NPUBOANT
BO BpalleHue Befyllylo LEeCTEPHI0 rMaBHOM
nepepayu. MmaBHasa nepepaya yepes gubde-
peHLman NpUBOAMT BO BPalleHWe Befyline Ko-
fleca aBTOMOGUNSA U OAHOBPEMEHHO PacKpy4u-
BaET BTOPOM BeAOMbIM BaJl, HA KOTOPOM pac-
MOMIOXKEHbI CUHXPOHM3ATOPbI, BKAOYaoUmne
YyeTHble Nepegayn. 3a Bpems pa3roHa Ha nep-
BOW mepegaye npu LOCTUKEHWUWM COOTBETCTBY-

6 4 2 K2

&3 —

s S i
L ¢

(=] —

R 5 3 1K1

Puc. 3.53. MpuHUMNUManbHaa cxema KOPOOKHU
nepepad ¢ AByMmSs cueneHusamu: 1, 2 — MHo-
roavMcKoBsble cuennenus; 3, 4, 5, 6 — CUHXPO-
HU3aTopbI

fOLLER CKOPOCTM U 3a CYET MPOCTOro NepeKnto-
YeHUs CLenaeHMn Ha napannensHoOM BeOMOM Bany BKIloYaeTcs BTopas nepefadva. lNepexog
Ha nocneaylolime nepefaym NPOUCXoanT aHanorMyHo, 6e3 paspbiBa NOTOKA MOLHOCTU, HEN3OEK-
HOrO B NPOCTbIX MEXaHWYECKMX KOPOOKax nepeaa.
[pouecc nepeKnoYeHns YCNOXHAETCA Tor4a, Koraa nosiBAseTcs He0OX0AMMOCTb NepersTioHeHNs
Ha 60/1ee HU3KYI0 nepeaayy Npu ABUMEHUU C MOCTOSHHON CKOPOCTbLI0. ANTOPUTM NEPEKIIOYEHUS, 3a/10-
YKEHHbIN B MAMSTV 3N1€KTPOHHOI0 6/10Ka ynpasneHus, 6bin pa3pabotaH KoMnaHuen Audi. ABToMo6mnm ¢ Ta-
KMMUM KOPOBGKamK nepeaay NoKasblBatloT O4EHb XOPOoLWMe pe3ynbTaThbl N0 AMHAMUKE pa3roHa U TONIMBHOM
3KOHOMMWYHOCTM B CPaBHEHMM C aBTOMOGWASMM OCHALLEHHBIMMW 06bI4HBIMU MEXAHUHECKUMM KOPOBKaMMU.
Kopo6Kku nepeaady, BbIMOSHEHHbIE MO TaKOWM KOHCTPYKTUBHOM cxeMe, NpumeHsieT dupma Ferrari
Ha cBoux aBToMo6MNsAx Popmynbi—1. Cxema ¢ ABYMS CLEMIEHUAMU M NapanienbHbiMU Banamu
BrepBble 6blla onpob6oBaHa Ha roHoOYHOM aBToMo6une Audi Quattro ewe B 1978 .

§ 22

TPAHCMUCCHUU NOJSTHOMPUBOAHbLIX ABTOMOBUJ/IEA

ABTOMOGMNIN, Y KOTOPbIX BCE KoNeca Beaylime, HadblBatoT NOMHONPUBOAHBIMUK. ECnun KpyTawmn
MOMEHT NepeaeTcs Ha Bce Koneca, ynyylaeTcs CNoCoO6HOCTb aBTOMOOUNSA ABUIaTbCA B NMIOXUX
[OPOXKHbIX YCIOBUAX. ITa NPUYMHA NOCAYXKMNA TONYKOM K CO34aHUI0 OFPOMHOr0 CcemMencTBa
BCEAOPOXHbIX aBTOMOOMIEN. B Halen cTpaHe Takne aBTOMOOUIM Ha3blBalOT aBTOMOOBUIAMU
NMOBbILWEHHOW NPOXOANUMOCTHU, M B OCHOBHOM, 3a UCK/IlOYEHMEM aBToMobunen YA3 1 cemencTea
BA3-2121 «HuBa», 310 rpy30Bble U creLnaibHble aBTOMOOWIU. B HEKOTOPLIX CTPaHax IerkoBble
aBTOMOGUIM NOBbILEHHON NPOXOANMOCTM NPUHATO HasbiBaTb SUV (Sport Utility Vehicle — aBTomo-
6vnu ans cnopta) unun RV (Recreational Vehicle — aBTomo6unun ans otapixa). Hekotopble aBTOMOGH-
11 C NPUBOAOM Ha YeTbipe Koneca o6o3Ha4vatoT AWD (All Wheel Drive — Bce Koneca BeayLme) uiu
4WD (4 Wheel Drive — npuBofA Ha YeTbIpe Koneca), a nHorga npocto 4x4. Knaccudurkauus aBTo-
MOGuNen ¢ YeTbIPbMS BEAYLLMMUM KONlecamu nokasaHa Ha puc 3.54.

[lepBbIM MacCOBbIM IEFKOBbLIM MOTHONPUBOAHLIM aBTOMOGMUIEM 6bi1 aBTOMOGUAbL Willis, Ko-
TOpPbIV NPEeKpacHoO 3apeKoMeHaoBan cebs Bo Bpems BTopolt MMPOBOM BOWHLI. 3aTeEM NOSBUINCH
NoSIHOMPMBOAHbLIE aBTOMOOGMM Land Rover n nonHonpuBOoOAHbIE aBTOMOOGUAN AMOHCKUX GupMm. He-
NJI0XWUM 01 CBOEro BPpeEMeHU Obl/l OTEYECTBEHHbIM MOMHONPUBOAHbLIM aBTOMOOGUIb TA3-69. Bece
3T aBTOMOOUAN NpefHa3HavYannchb 415 ABUKEHUS B OCHOBHOM MO 6€340P0OXKbIO.
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[ MO/HONPUBOAHBIE ABTOMOBH/IN |

! !

[ AWD | [ 4wD |
[ NOCTOAHHAS | [ moarniounemas asTomaTHECKH | [ TIOAKIOHAEMAS BPY4HYIO |

Puc. 3.54. Knaccupukauymua nosHONPUBOAHbBIX TDAHCMUCCUIA

KoHuenums noaHONpUBOAHOrO aBTOMOGWASA C 06bIYHON MPOXOAUMOCTbIO BO3HWKIIA C NOSIBIEHUEM
B 1980 r. aBTomo6mns Audi Quattro, KOTOpbIM NOKa3a OTIMYHbIE PE3YNbTaTbl MPU YHaCTUU B MUPOBbIX
yemnuoHaTax no paniu.

Cenyac nmeetcsa 60/bLLOM BbIGOP NOSHOMPUBOAHBLIX aBTOMOOWIEN, NpeaHa3Ha4YEeHHbIX A5 ABK-
YKEHMS MO AOPOraM C yCOBEPLUIEHCTBOBAHHbLIM NOKPLITUEM. BOABLWKMHCTBO MUPOBbLIX NPOU3BOANTE-
Nler NEerkoBbiX aBTOMOOWNIEN B CBOEM HOMEHKNAType CepUMHbIX aBTOMOOGWIEN UMEIOT BapuaHT
C NPUBOAOM Ha BCe Koneca.

TpaHcMUCCKA NONHOMPUBOAHOMO aBTOMOGUNS KOHCTPYKTUBHO CNOXKHEE, OPOXKE U TAXenee, Yem
y aBTOMOGUAS C ABYMS BeAyLUMMHK KonlecaMu. Kpome Toro, MexaHuMyeckue notepu B TaKOM TpaHCMKC-
cuu Bbllwe. JononHUTENbHAA Macca M NOTeEPU MOLLHOCTM CHUMKAIOT 00LLIMe NoKasaTenu 1 yxyawatot
TOMIMBHYIO 3KOHOMWYHOCTb @aBTOMOGWNSA. B TO e Bpems CONpOTUBNEHNE Ka4yeHWUIO BeAyLUMX KOnec
MeHbLUE, YeM BEAOMbIX, HTO B HEKOTOPOW CTENEHU (HO HE MOSHOCTbIO) KOMMNEHCHPYET noTepn. HecmoT-
psi Ha HEAOCTaTKM NOMHOIO NPMBOAA, Ero MPENMYLLECTBA YacTo ABNAOTCS 6051ee BaxHbIMU. O4eBUAHO,
YTO MOMMMO Y/y4LLEHUS BHEAOPOXKHbIX CBOMCTB, MOJHbIM MPUBOA MOLLHOrO aBTOMOGWAS AAET NPENMy-
LecTBa Npu ABUKEHMM MO CKOMb3KOM Jopore 1 obecneynBaeT 60/1ee MHTEHCUMBHbIV Pa3roH. BivsHue
MOSIHOrO NPMBOAA Ha YNpPaBAgeMOoCTb U YCTOMYMBOCTb 6OMee COXKHOE, HO HECOMHEHHO, YTO MOJHbIN
NPUBOA AaeT NPEUMYLLECTBO B YCTOMYMBOCTM Ha CKOMTb3KMUX A0POrax, a rMaBHoe — OH ob6ecneyvynBaeT
6onee nerkoe ynpasneHne aBTOMOGUNEM B KPUTUHECKMX CUTYaUMAX. Ha CyXxmX LOPOXKHbIX MOKPbITU-
X C BbICOKMM CLENEHWEM NPenMyLLEeCTBa TaKoro NpuBoga He CToNb O4E€BUAHbI.

[na aBToMOGUIEN NOBbILEHHON MPOXOAUMOCTM BaXKHO He TONIbKO 06ecneynTb xopoluee cuen-
JIeHWe Konec ¢ ONopHOM NOBEPXHOCTbIO, HO U 06ecneYnTb 60NbLION LOPOXKHbLIN MPOCBET, YTOObLI
aBTOMOOWNb He 3acTpsia Ha HEPOBHOCTAX A0oporM. Kpome Toro, BHEAOPOXHbIE aBTOMOOUN, KaK
npaBuio, 060pyaytoTCA TPAHCMUCCUAMM C MOHUXKAIOLLEN nepefayen, Kotopas AaeT BO3MOXHOCTb
YBENYUTb KPYTALWMIA MOMEHT, MOABOANMbBIN K BEAYLMM KonecaMm, n obecnevynTtb yBepeHHoe ABK-
KEHME Ha MasiblX CKOPOCTSIX.

JlerkoBble aBTOMOGWIN C MPMBOAOM Ha YETbIPE Koeca MOryT MMETb MW MOCTOSIHHLIA NPUBOA
BCEX KOJIEC, MM MOAKJIIOYAEMBIN KO BCEM KoflecaM Nnpu Heo6xoanumocTu. CyLeCcTBYIOT KOHCTPYKLMK
NOMIHOMPUBOAHbIX TPAHCMWUCCHUI, B KOTOPbIX 06€ecnevymMBaeTcs NOCTOSHHbIM MPUBO/ Ha nepeaHue (aB-
Tomobunu Toyota RAV4, Honda CR-V 1 ap.) unun 3agHue Koneca (aBtomo6unn Ford Explorer, Nissan
Terrano v 4p.), a NpMBOJ Ha Apyrne ABa Koneca BKIKYaeTes Npu HE06X0AMMOCTU. [pnyem aTo BKIO-
YeHUe MOXKET MPOUCXOANTb aBTOMATUYECKH, B 3aBUCUMOCTU OT YCIOBUIM ABUMKEHWUS, UK BPYYHYIO MO
KenaHuio BoguTens.

KOMMOHOBKMU NOJIHOMPUBOAHbLIX TPAHCMUCCUIA

B nto6om aBTOMOGMNE, UMEIOLLEM NPUBOA Ha YeTbIpe Koneca, HeE3aBUCMMO OT pacnosioxe-
HUA ABUratens, Heo6xoaAMMO pPasfeNnTb KPYTaLWMI MOMEHT, NoayvYaemMbli Ha BEJOMOM Bane
KOPOOGKM nepefay, Ha [ABa HanpaBfieHWs WM nepefaTb OAMH K NepedHeMy MOCTY, a Apyrow
K 3agHemy. Kpome Toro, TpebyloTca ABE [MaBHble nepejayun: ogHa Ana npuBoaa nepeaHunx
Konec, a agpyras 3aJJHUX COOTBETCTBEHHO.
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[Mpy oBUXKEHUM aBTOMOOGUIS NO KPUBO-
NIMHENHON TPaEKTOpMM Kaxkgoe M3 4YeTblpex
Konec aBTOMOGUASA NMPOXOAUT PasnuyHbIi NyTb
(puc. 3.55). CnepgoBaTtenbHO, KaXKaoe Koneco
COBepLUaeT Npu NOBOPOTE Pa3HOE YUCO 060-
pPOTOB.

To e camMoe NPOUCXOAMT MPU NPAMONU-
HEMHOM [OBWXXEHWW aBTOMOOWNS, ecnu ava-
MEeTpPbl KOMleC OT/IMYatoTCS (Pas/iMyHbIA N3HOC
WMH, pa3Hoe JaBfieHne B WurHax). Kak 6bi1o
NOKa3aHo Bbile, NS YMEHbLIEHUA HEU36EXK-
HbIX MOTEPb NMPU ABUXEHUN aBTOMOOGUAS He-

Puc. 3.55. Cxema noBopoTa MOJIHONMPUBOA-
Horo asTomo6unsa: R4, R, — paguycel NoBo-
POTOB BHYTPEHHErO W HapyXHOro ynpasnse-
MbIX KoNec

:
N2

= L

=

Puc. 3.56. Cxembl NOIHONPUBOAHbIX TPAHCMUCCUI: @ — C pa3fAaTO4HONW KOPOGKOW (MOJHbIN
npuBoj, NOAK/IIO4YaeMbli BoguTeNieM); 6 — MOJIHbIM NPUBOJA, NOAK/IIO4YaeMbl aBTOMAaTH-
YeCKU BUCKOMY(DTOI; B — C NOCTOSIHHbIM NOJIHbIM NPUBOAOM; 1 — pa3aaTtoyHas KopoobKa;
2 — MexKonecHbln auddepeHumnan; 3 — BuckomybTta; 4 — MexoceBon auddepeHumnan
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Puc. 3.57. PasgaTtouyHana Kopo6ka aBtomo6una BA3-21213 «HuBa»: 1 — dnaHey, Beayliero
Bana; 2 — nepeaHssa KpblllKa; 3 — caflbHUK Beaylwero Bana; 4 — ynopHoe KobLo MNOALWMNNHUKA;
5 — nepefHU NOAWKMMHUK BEQYLLErO Bana; 6 — WeCTepHA BbiClen nepegayn; 7 — mydra nepe-
KtoYeHUs nepeaay; 8 — KapTep pa3aaTovyHOn KOPOOKK; 9 — LecTepHs HMU3Wen nepegayn; 10 — 3aa-
HWW NOAWMMNHKUK Beaywero Bana; 11 — ycTaHOBOYHOE KOJbLIO 3aAHEro NOoALWMMNHUKA BeayLlero
Bana; 12 — Beaywun Ban; 13 — BTyNKa; 14 — ctynuua; 15 — 3agHAs KpblwKa; 16 — 3agHui noa-
LWMMHUK NPOMEXYTOYHOro Bana; 17 — NpoOMeXyTo4YHbIK Ban; 18 — NOAWMNHMK Bana npueoja
3agHero MocTta; 19 — 3aaHui noawunnHuk auddepeHunana; 20 — dnaHeu; 21 — canbHWK Bana
npuBoAa 3aAHero MocTa; 22 — 3aHui Kopnyc auddepeHumana; 23 — onopHas wanba wecrep-
HW; 24 — WecTepHs NpMBOAa 3a4Hero Mocta; 25 — ocb caTeNnToB; 26 — CTOMOPHOE KOMbLO;
27 — npyMHHas Wanba; 28 — KPOHLITENH NOABECKM; 29 — ynopHas Wwarhba catennuta; 30 — Kap-
Tep npuBofa nepefHero mocta; 31 — catennut; 32 — Begomas wectepHa anddepeHumnana;
33 — nepegHun Kopnyc anddepeHumana; 34 — CTonopHoe KonbLo; 35 — npyKuMHHasa Wwanba;
36 — nepeaHui NoAWKNHUK Kopnyca anddepeHumnana; 37 — mydTa 6710KMPOBKKN AnddepeHLn-
ana; 38 — ycTaHOBOYHOE KOJbLIO NepeaHero nofwnnHuka anddepeHumana; 39 — macnooTtpaxa-
Tenb; 40 — canbHWK Bana npMBoja nepegHero Mmocta; 41 — noALWMNHMK Bana npueoaa nepegHe-
ro mocta; 42 — dnaHey Bana npmBoaa nepeaHero mocrta; 43 — Ban npuMBoda NepeaHero MocTa;
44 — npobKa cnuBa Macna; 45 — Beaomas WeCcTepHs npmMBoda cNnaomMeTpa; 46 — pPoMKOBbLIN
NOAWWMHUK MPOMENKYTOYHOr0 Bana; 47 — 3anvMBHasa npobKa; 48 — Beayllas WecTepHs npueoaa
cnuaomeTpa
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06X0AMMO NMPUMEHATb AnddepeHuman. ABTo-
MO6GWAb C 4YeTbIpbMS BeaylMMK Konecamu
OO/MKEH MMeTb Tpu anddepeHumana, no oa-
HOMY MeXay KonecaMu nepeaHen u 3agHewn
ocen (MexKonecHole anddepeHuMnansl)
M OMH MEXJy OCAMU aBTOMOGKNS (MEXOCEBOWM
anddepeHymnan). MexkonecHole andode-
peHumanbl CUMMETPUYHbIE, T. €. OHWU Aenart
KPYTALMMN MOMEHT Mexay KojiecaMu NopoB-
Hy, @ mMexoceBble anddepeHumanbl MoOryTt
ObITb KaK CUMMETPUYHbBIMU, TaK U HECUMMET-
PUYHBIMWU. B HEKOTOPbIX KOHCTPYKLIMSX TPaHC-
MWCCUIA C MPUBOAOM Ha 4eTbipe Koneca
BCTpeYaloTcs YCTPOMCTBa, KOTOPble M3MEHS-
0T pacnpegeneHne KpyTawero MOMeHTa me-
Ay ocsMM aBTOMOGWUNS B 3aBUCMMOCTM OT
YCNOBUW ABUXKEHUSA. MHorga B NONHONPUBOA-
HbIX TPAHCMUCCUAX C MOAKIOYAEMbIM BPYY-

e
Puc. 3.58. Y nonHONnpuBOgHOro aBTomoounsa
Mercedes-Benz 4-matic S-knacca TpaHc-
MUCCUA U ABUraTesib NPaKTUYECKU COCTaB-
NS0T O4HO uenoe

HYIO MPMBOAOM C LIENbIO yAELWEBNEHUA KOH-
CTPYKLIMK OTKa3blBaloTCA OT MexoceBoro aguddepeHunana, Ho B 3TOM ciyvyae NosHbIM NPUBOA,
MCcnonb3yeTcs TOJIbKO Ha CKOMb3KKX Oporax n 6e340Pp0XKbe U He A0MYCKaeTCs Npu ABUKEHUN
aBTOMOOWNS MO AOPOre C XOPOLIMM MOKPbITUEM.

Ha puc. 3.56 noKa3aHbl Hanbonee TUMUYHbIE CXEMbl MOTHOMNPUBOAHbLIX TPAHCMUCCUN.

KomMnoHoBOYHasa cxema ¢ pa3gaToyHOM KOPOOKOW Hanbonee 4YacTo NMPUMEHSETCS A9 BCeAo-
POXHbIX aBTOMOOMNEN (puc. 3.57). Npn TaKon KOMMNOHOBKE KPYTALLMA MOMEHT OT KOPOOKK nepe-
[ay nocTynaeTt Ha BXOAHOW BaNl pa3aaTovyHOM KOPOOKHK, a 3aTeM NepefaeTcs Ha BbIXO4HbIE BaJibl.
BbixogHOM Ban npuBoja 3afHUX KOJIEC pacrnonaraeTcsi Ha O4HOW OCK C BXOAHbIM BaJIOM pa3aaTtoy-
HOM KOPOOKK U COEdMHSETCA KapAaHHOW nepegayen ¢ rnaBHOW nepenadven 3agHen ocu. [pyromn
BbIXOAHOM Ban COeAMHEH KapAaHHOW nepefaYven ¢ rnaBHOW nepegaden nepenHen ocu. BoixoaHble
Basibl pa3aTto4yHOM KOPOOKKU CBA3aHbI MeXay Co60M LMAMHAPUYECKUMU LLECTEPHAMU UK YHalle
LlenHon nepepadven ¢ 3ybyaton uenblo Mop3e. BHyTpn pasgaToyHOM KOPOOKM pa3MellaeTcs
mMexoceBon anddepeHumnan U MOXKET pacnofiaratbCs NOHMXKatoLWLas nepegaya.

B TpaHcMMCCHMUM NOAHOMPUBOAHOIO aBTOMOGUNS 6€3 pa3aaToyHom KOPOOKM UCMONb3YOTCS KO-
PO6KKU Nepeay cneLmanbHOM KOHCTPYKUUK (puc. 3.58).

[MonHONpPMBOAHbIE BEPCUMU NErKOBbIX aBTOMOOUNEN, KOTOPbIE HE NpeAHa3HayYeHbl 415 ABK-
EHUS o 6e340P0XKbI0, UMEIOT B CBOEM OCHOBE CTaHAapTHYO BEPCUIO TEFKOBOro aBTOMOOGH-
ns. HekoTopble fierkoBble aBTOMOGUAM BbIMYCKalOTCA TOMIbKO B MOJHOMPUBOAHOM BapuaHTe
W HE MMeIOT aHaoroB ¢ NPUBOAOM Ha OfHY OCb. [TPUMEPOM MOTYT MOCAYXUTb MHOrMe aBTOMOOMK-
nn Subaru unn asTomobunb Jaguar Tuna X. Hanbonee npocto nepeobopynoBaTb B NOJHOMNPK-
BO/JHbIM BapuaHT nepefHenpuBOAHbIM aBTOMOOKUIIb C NPOAOJIbHBLIM PacrnosioXeHUem aBurarte-
N9 U KOpoOBKK nepefad (60NbWIMHCTBO aBTOMOGMIen Audi). B TakoM BapuaHTe KpyTawmMn
MOMEHT K 3afHEN OCW MoCTynaeT OT KOPOOKM nepefay Yyepesd KapaaHHyto nepegady. 3agHas
OCb [JOMOJIHAETCS rMaBHOM Nepefadven, a MexxoceBomn AnddepeHLnan yctaHaBIMBaeTCs B Kap-
Tepe KOpob6KKM nepenay (puc. 3.59).

Ecnun 6a30BbIt aBTOMOGUIb UMEET NPUBOJ TOIbKO Ha 3afHKe KoJieca, a ABuUrateflb pacnono-
YKEH cnepeau, Npu ero nepeobopyaoBaHUKM B MOIHONPUBOAHbLIM BapuaHT He 060nTUCh 6e3 pa3aa-
TOYHOM KOPOOBKM C MEXKOCEBbLIM AN dEPEHLINANOM, KOTOPas MOXKET 6biTb 06beMHEHA C KOPOOKOM
nepegad. B Taknx aBToMo6UNSX 06bIYHO UCMONb3YIOT HECUMMETPUYHOE pacnpeaeneHme KpyTsile-
ro MOMeHTa, 60/bllas YacTb KOTOPOro NepefaeTcs Ha 3aAHI0I0 OCb. [aBHasa nepegadya npu Hesa-
BMCMMOW NoJBECKE NepeaHnX KOJIEC KPEnuTcs K Ky30BY.
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MNepeaHenpuBoAHbIE aBTOMOGU/IM C NOMNEPEYHbIM PACMONIOKEHWEM ABUraTens ropasao Tpya-
Hee nepegenaTb B NOSHOMPUBOAHbLIN BapuaHT. O6bI4HO KapTep rMaBHOM nepegayu pacnonaratoT
3a ABUraTenieM 1 UCMONb3YOT KapAaHHyo nepeaady, CoeMHSAOLLYI0 NePeAHIO rMaBHyto nepeaa-
4y C AOMOSIHUTENIbHOM [MTaBHOW nepefayen 3agHen ocu.

MonHonNpuBOAHbLIE BepcuM aBTOMOOWNEN C 3aAHWM pacnonoxeHwem asuratens (Porshe
Carrera) B NOAHOMNPUBOAHOM BapuaHTe UMeEIOT TPaHCMMUCCUIO, CXOLHYIO C MEPBbIM BapUaHTOM,
HO B 3epKanbHOM OTOGParKEHUM.

O6ecneyeHne nNpuMBOAa Ha BCe Koneca Ans aBTOMOOWNSA C LIEHTPaSbHbIM PacnoNoXeHUeM
aBuUraTenst npeactaBnseT co60M AOBOMbHO TPYAHYIO 3adady, U MO3TOMY TaKMe KOMMOHOBOYHbIE
CXeMbl BCTpeYatoTcs peako.

Puc. 3.59. ABTomaTuyecKaa TpaHcmuccua astomo6unsa Audi Quattro: 1 — auddepeHuman
nepeaHero MocTa; 2 — BefoMas LWeCTEPHS MaBHOW nepejayu; 3 — Beaylas LWeCcTepHs raBHOM
nepepayn; 4 — KoOXyx Bana; 5 — Ban nNnpuBoja nepegHero Mocta; 6 — Befomas WeCTepHs Npu-
BOAa MepeaHero mocTa; 7 — Mac/sHbIi HacoC pa3aaTtovyHOM KOPoOKK; 8 — TypbUHHOE KOMeco;
9 — peakTop; 10 — HacocHoe Koneco; 11 — MacnsaHbin Hacoc; 12, 14 — nnaHeTapHble nepeaa-
yu; 13 — GpUKLMOHHBbIE MYbTbI (GPUKLKMOHDI); 15 — BTOpMYHbLIM Ban; 16 — Beayllas WecTepHs
pasfgaToyHOM KOpobku; 17 — canyH; 18 — mexoceBon agnddepeHuman noBbILWEHHOIO TPEHUS
(tvna Torsen); 19 — Ban npuBoja 3agHero mocta; 20 — BeoMas LWeCTEePHS pa3faToHHON KOPOo6-
Kn; 21 — Beaywas WecTepHa NpuMBoja nepeaHero Mocta; 22 — npobKa MacnsaHoro Gunbtpa;
23 — 60K ynpaBneHus; 24 — macno3abopHUK; 25 — KapTep ruagpotpaHcdopmaTopa
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AUOOEPEHLUMAIBI NOIHOMPUBOAHLIX ABTOMOBWU/IEN

MexoceBor anddepeHuman, Kak 6blI0 OTMEYEHO Bbille, MOXET OblTb CKOHCTPYMPOBAH TaK, YTOObI
pacnpefensitb KPyTALMIM MOMEHT HECUMMETPUYHO. ECnn pacnpeaeneHe MoOMeHTa No 0CSM HePaBHOE,
To 60Mbluas YacTb MOMeHTa 06bI4HO NepefaeTcs K 3afHWM KonecaM. 3T0 06BACHSAETCA TEM, YTO MpU
pa3roHe aBTOMOOUAS UK ABUMKEHWMM Ha NogbeM 6onbluas YacTb MacCbl aBTOMOGWUA nepepacnpese-
NIFleTca Ha 3aflHMe Kosleca U OHWM MOTYT peann3oBaTb GOMbLUMIA KPYTALWMA MOMEHT, YeM nepeaHue,
W, KPOMe TOro, yMEHbLLEHWE A0NN KPYTSLLLEro MOMEHTa, MOCTyNatoLLero K nepeaHnmM Kosecam, yay4dila-
€T yNpaBiseMoCTb aBTOMOOWS M MEHbLUIE NOABEPraeT €€ BIUSHUIO MUBMEHEHNS KPYTALLErO MOMEHTA.

[ns nto6oro aBToMO6MASA C YETbIPbMS BEAYLIMMM KOleCamu BaxXHO 06ecneynTb ABUKEHWE aB-
TOMOGWNIA B CNyyYae, eC/iM OJHO U3 KONTeC TEPSIET CLIEMNIEHUE C AOPOrOM.

Bbiwe 6b1710 NOKa3aHo, YTO eCNK OAHO M3 KOJIEC Ha OCK ByKcyeT, To anddepeHuman nepegaet
Ha Apyroe KpyTawmnin MOMEHT, HeLOCTaTOYHbIN ANs ABUXKeHUS. Ecniv aBTOMOGUIb MMEET NPUBOJ Ha
yeTblpe Koneca v Tpu anddepeHunana, To 4OCTAaTOYHO MONACTb OAHMM KOMECOM Ha CKOMb3KYIO
NOBEPXHOCTb, YTOObI INLWNTL aBTOMOOGKUIb CNOCOBGHOCTM TPOHYTbCS C MecTa. CyLLeCcTBYIOT pasnmny-
Hble cnocobbl 60PbOLI C ITUM HexenaTeslbHbiIM CBOMCTBOM.

OaKnH 13 Taknx cnoco6oB — 3T0 6/1I0KMpPOBKa aAnddepeHumana. MNMpu 3a61OKMPOBaHHOM AND-
depeHumnane KpyTawmin MOMEHT, NOABOAUMbIN K KoflecaMm C Ty4LIMM cLenneHneMm, yBenninsaeTcs.
Heob6xoanmo y4nTbiBaTb, HYTO, ECNIM BCA BENUYMHA KPYTALLErO MOMEHTa NepeaaeTcs B OAHOM Ha-
npaBfeHNN, KapAaHHbIM Ban U NOYOCK AONIKHbI ObITb CAENaHbl 6071€€ MPOYHbIMMU, YTOOLI UCKIIO-
YUTb BO3MOMKHOCTb MX NMOJIOMKW. BHEAOpOXKHble aBTOMOOWK, paboTatloLLIMe B CNOXHbIX YCIOBUSX,
MOTYT UMETb YCTPOMCTBA, GJIOKUPYIOLLME KaK MEXOCEBOW, TaK U 3afHWUM MEXKONECHbIN andbde-
peHumanbl. bnokMpoBka anddepeHunana nepegHen ocu 06bIYHO He NpedycMaTpuMBaeTcs M3-3a
HeraTMBHOro BO34ENCTBMS Ha ynpaBisgemMoCcTb aBTOMOGUS.

[pyrum pacnpocTpaHeHHbIM CMOCO60M YyqlEeHUs XapaKTEPUCTUK TPAHCMUCCHUIA COBPEMEH-
HbIX MOMTHONPUBOAHbIX aBTOMOGWNEN ABNSETCS MPUMEHEHNE PA3/IMYHBIX YCTPOWCTB NOBbLILWEHHOMO
TPEHUSA, MPUMEHSIOWMXCS B Ka4eCTBE MEXO0CEBbIX U 3aaHMX anddepeHumanoB. CaMbli NPOCTON
Cnoco6 3aK/yaeTcs B CO34aHWM JOMONHUTENBHOIO TPEHUSA MPU NPOCKab3blBaHUKU geTanen B
anddepeHumane. 3aech, ogHaKo, TpebyeTcs OrpaHUYmTb BEIMYUMHY NPOCKab3blBaHUS TaknM 06-
pa3oMm, 4ToObl OHO HE OKa3blBaso YPE3MEPHOIro BAUAHUA HA BO3MOXHOCTb ABUXEHUS KONeC aB-
TOMOGWUNA C HEGOMbLLON pPa3HULIEW B YINIOBbIX CKOPOCTAX Npn 06blYHOM NoBopoTe. Takum obpa-
30M, anddepeHUmnanbl NOBbILEHHOMO TPEHUSA AO/IKHbI OblTb TAKMMU, YTOOLI NepeaaBaTtb TOIbKO
YacTb KPYTALLEro MOMEHTa Ha KOJIeCO C XOPOLLMM CLEmNIEHNEM.

CnepyeTt NOMHUTL 4TO Nto6on anddepeHLnan NoBbILLEHHOro TPEHMS, HE3aBUCMMO OT MecTa
€ro pacnosioXeHus (B pa3aaToyHOM KOPOGKE UM BeAyLMX MOCTax) OTHUMAET YacTb MexaHuye-
CKOWM 3HEeprum nepeBoas ee B TEeMJI0, a 3Ha4YUT YBENMYMBAET pacxo/ TonaMBa. [oBbilWaeTcs TakKe
M3HalUMBaAHWE LWMH M TPAaHCMUCCUKU B LienIoM. M03TOMy NpPOCTble YCTPOMCTBa ¢ GPUKLMOHHBIMHU
lwanbaMun Unu KynadykoBble anddepeHumanbl ycTaHaBAMBaNUCh [TaBHbIM 06pa30M Ha rpy30BMKax
MOBbILLIEHHOM NPOXOAMMOCTH, TO €CTb TaMm, rae obecnevyeHne npeofoneHns 6e340P0oXKbs cHUTaeT-
ca 6oJsiee BaXHOMW 3ajayen Yem obecrnevyeHne IKOHOMUYHOCTU. B pa3gaTtoyHbiX KOPOOKax TaKux
aBTOMOGMNEeN Yyacto auddepeHuman Booblye otcytctBoBan (FTA3-66, YA3) 1 06a MOCTa UMENU Ke-
CTKYIO CBSI3b Mexay cOO0K. MNpu ABUKEHUK MO cyxoMy acdanbTy BO n3bexaHue Ype3amepHoro ns-
HalMBaHMA WWH NEePeaHUIn MOCT OTK/IIOYaCs, Tak YTo NOAHOMNPMBOAHLIMKU 3T aBTOMOGUAN MOT-
N1 ObITb TONIbKO BHE JOPOT MW B 3UMHEE BPeEMS roaa.

[opaspo nyduwe, ecnn anddepeHLmMan CMOXKET «No4YyBCTBOBaTb» MOMEHT Ha4vana npocKasb-
3blBaHMs KOleca U CyMeET nepepacnpenenuntb KpPyTAaLmMin MOMEHT Ha oTcTatowee Koneco. pyrumu
c/ioBaMu, XKenaTeflbHO MCNob30BaTb cCaMobGoKUpyowmnca anddepeHumnan. B paHee Bbinyc-
KaBLUMXCHA MOAENSAX UCNONb30BaUCb BA3KOCTHbIE MydThbl (BUCKOMYDTbI) U AnddepeHumanbl TU-
na Torsen. NHorga NpMMEHSN0Ch MX COYETaAHWE: BA3KOCTHbIE MydTbl B KAQYeCTBE MEMKOCEBLIX
onddepeHumanos, a Torsen B KayectsBe 3aaHero auddepeHumana. B HacTosllee Bpems Bce
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Puc. 3.61. YcTpocTBO BA3KOCTHOW MYy(Tbl
(BuckomydTbl): 1 — KOpnyc; 2 — Ban Kopny-
ca; 3,6 — BeayLMi U BeaOMblM Banbl; 4 — auc-
KW; 5 — ynnoTHeHus

Puc. 3.62. MexKonecHbii auddepeHuuan
Torsen: 1, 3 — npaBas W neBas Mnojyocesble
LiecTepHu; 2 — Kopnyc AndbdepeHumnana; 4 — ca-
TENSIUT, CBSI3aHHbIM C NpaBoW MOyoCEBOM LIeCTep-
Hen; 5, 7 — BbIXxoAHble Banbl audpdepeHunana;
6 — caTennuT, CBA3aHHbIN C IeBOMN NOyoceBOM
LectepHen

60/ibllee pacnpocTpaHeHue nonyvyaT GpuK-
LMOHHbIE MY)Tbl C KOHTPOJMPYEMOKM CcTene-
HblO 6/TOKMPOBKM, KOraa GPUKLMOHHBbIE ANCKHK
CMMaAIOTCA C OMpeAeneHHbIM ycunueM. Ta-
Kne MydTbl MOTYT MPUMEHATLCS ANa ynpasne-
HUS pacrnpejeneHneM KpyTawero MoMeHTa
MeXay nepeaHmu 1 3aHMMK Konecamu nog
31EKTPOHHBLIM KOHTPONEeM. KOHCTPYKTOPbI CO-
BPEMEHHbIX MONHOMPUBOAHbBIX NErKOBbIX
aBToMoGuMNen npeanaraloT MCMNoNb30BaTb
TaKWe YyBCTBUTENbHbIE YCTPOMCTBA, YNpaBns-
folMe cuenieHMeM Konec ¢ JOporon 1 noee-
OeHVeM aBTOMOOGKUAA BMECTO NPOCTON BJIOKHK-
pPOBKU anddepeHumnanos.

BsazkocTHaa MydTta (nateHT PeprioccoHa)
ABnseTcs Hanbonee NPOCTbIM U AELIEeBbIM YCT-
POMCTBOM MOBLILLIEHHOTO TPEHUS, U NO3TOMY
€€ 4acTo NPUMEHSIOT B TPAHCMUCCUSX aBTo-
Mobunen.

Bsa3kocTHas mydTa cocTtouT U3 Habopa
OGM3KO PaCMONOXEHHbIX APYr K Apyry nepdo-
PMPOBaHHbIX AUCKOB, OHA NONOBMHA KOTOPbIX
COeMHSETCS C MOMOLLIO BbICTYNOB C BHYTPEH-
HeRn cTynuuen mydTbl, @ BTOpask HapyXHbIMU
BbICTYNnamMu ¢ Kopnycom (puc. 3.61).

Mexay AMCKamMu HaxoauTcs CUIMKOHOBas
(KpemMHMMoOpraHMyeckas) XUAKOCTb BbICOKOM
BA3KOCTWU. Banbl MydTbl MOryT cBo604HO Bpa-
lwartbcs ¢ HeboNblWOW pasHULEN B YINOBbIX
CKOPOCTSX, HO, €CAM pas3HuLa B CKOPOCTSX
YBENMYMBAETCS, NAKOCTb BHYTPU MydThl HA4YMHa-
eT eCcTBOBATb KaK TBEPAOE TENO M NpefoTBpa-
LaeT Yype3MepHOe NpPoCcKab3blBaHWE AUCKOB.
Bo3HuWKalowmnn 610KMpYOWMIA MOMEHT 006y-
C/IOB/IEH CBOMCTBAMMW BA3KOW MWAKOCTH.
Ecnun B KavyectBe anddepeHumana Mcnoab3o-
BaTb Takytlo MydTy, OHa 6yaeT nepepacnpeje-
NTb KPYTSLLMIA MOMEHT TaK, YTO GOMblUas ero
YyacTb 6yaeT NocTynaTb Ha Koneca, BpaljatoLwm-
€csl C MeHbLUEN CKOPOCTbIO.

K HepocTaTkaM BSI3KOCTHOM MybThl cnegyet
OTHECTU IKCMOHEHLMaNbHbIN 3aKOH ee 6I0KMPOB-
Ku. MydTa cpabaTbiBaeT ¢ 3ana3abiBaHneM. Hens-
GEXHbIV HAarpeB XUAKOCTH B MydTe, KOTOPbIN NPo-
MCXOAWT MPU MPOCKaNb3blBaHWN AWUCKOB, MPUBO-

[IMT K UBMEHEHMIO €€ XapaKTepUCTUK. CyLL,eCTBEHHbIM HEJOCTAaTKOM TaKMUX YCTPOMCTB SABNSETCS WX BAUSHWUE
Ha NPOLIECC TOPMOXKEHUS, MOCKOJbKY MPY PE3KOM TOPMOKEHUM MOXKET NPOU30MTU OAHOBPEMEHHOE 6110-
KUpOBaHue Bcex Konec aBTomoouns. MNpu ncnonb3oBaHnm BA3KOCTHbIX MydT B TPAHCMUCCUSIX aBTOMOGH-
Nen ¢ aHTUGOKMPOBOYHBIMM TOPMOSHBLIMU CUCTEMAMM MPUXOANTCS NPUMEHSTb A0MONHUTENbHbIE YCTPOM-

CTBa A9 pa3610KMpoBaHUs My T Npu TOPMOXKEHUN.
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Puc. 3.63. MexoceBoi auddpeperuman Torsen aBtomoounsa Audi Quattro: 1 — Kopnyc anod-
depeHumana; 2,4 — nepeaHsas U 3adHAs WeCTepHU; 3 — 4YepBsYHble caTennuTbl; 5 — dnaHew,
KapAaHHOM nepefa4vn; 6 — OoCb caTeninToB; 7 — NPsSMO3yOble WeCTEPHU; 8 — BeOMbIM BaJ;
9 — nonbin Beaylm Ban; A — K nepeaHen ocu; B — K 3agHen ocu

OnddepeHunan Torsen (TORque SENSIng — 4yBCTBYIOLLMI KPYTALWMIA MOMEHT) NpeacTaBaset
CO60M MexaHW4ecKu caMobnokupylowmines auddepeHLman, B KOTOPOM UCMONb3YETCA CMOXHbIN
Habop YepBAYHbIX LECTEPEH (PUC. 3.62) U MOXKET NepefaBaTb 60/bLLYIO YacTb KPYTALLEro MOMEHTa
HeOByKCytoLLLEMY KOECy.

Ha6op wecTtepeH BHYTpU anddepeHLmana COCTOUT U3 BEAOMbIX (M0NyoCeBbIX) HePBAYHbIX KO-
Nlec 1 Beaylmx (catennmToB) YepBsyHbIx wectepeH. OCHOBHOM 0CO6EHHOCTbIO TaKOM KOHCTPYKLIMK
SBASIETCA TO, YTO YEPBSAYHbIE WECTEPHU MOTYT MPUBOANUTL BO BPaLLEHME APYrUe LIECTEPHMU, HO ca-
MU HE MOTYT NPUBOAUTLCS BO BpalleHne. Takasi 0CO6EHHOCTb MPUBOAMT K MOSIBNIEHUIO HEKOTOPOW
cTeneHn 670KMpoBaHns anddepeHumnana. B 3aBUCMMOCTM OT BEUYMHBI NEpeaaTovyHOro Yy1cna
N KOHCTPYKUMK anddepeHumana, KpyTalmin MOMEHT MOXKET pacnpeaenaTbesi No ocsM aBToMO6uUns
B cooTHOLWeHMM 0T 2,5:1 (60 % : 40 %) 00 6:1 (84 % : 16 %) unu paxke oo 7:1 (86 % : 14 %), a Tak-
e pacnpenenaTbCs B I0ObIX MPOMENKYTOYHbIX 3HAYEHUSAX. [TPU HU3KKUX 3HAYEHUSAX BXOAHOIO Kpy-
TALEro MOMeHTa wectepHu auddepeHLmana BpallatoTcs cBO60LHO U ero 4enCTBUE HAaNoMUHaeT
paboTy 06bI4HOr0 CUMMETPUYHOIO AnddepeHLmana. Korga BXoAHON KPYTALLMA MOMEHT yBeNnYu-
BaeTcs, Habop YepBAYHbLIX LUECTEPEH HarpyXaeTcs U B ONpefeNieHHbI MOMEHT [iBa BbIXOAHbLIX
BaJia 4aCTU4YHO BIIOKMPYIOTCS.

OnddepeHuman Torsen nMeeT IMHENHYIO XapaKTEPUCTUKY, nepepacrnpeaeneHme KpyTauero
MOMEHTa NPOUCXOANT NPAKTUYECKU MTHOBEHHO M OH HE OKa3bIBa€eT BAMSHMSA Ha NpoLLecc TOPMO-
KEHus. ITM CBOMCTBa MexaHM3ma 06YCIOBMN €r0 LUMPOKOE UCMOIb30BaHNE B KA4eCTBE MEXKKO-
JIECHBIX U MeXoceBbIX AnddepeHumanos asTomobunen (puc. 3.63). OCHOBHbIM HEAOCTATKOM SB-
NIIETCS CNOKHOCTb €ro U3roToB/IEHNS 1 COOPKHM U, KaK CNeacTBME, BbICOKAs CTOMMOCTb.
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Puc. 3.64. MpuHUMN AEeNCTBUA aAKTUBHOM
ruapaBanvyeckon mydtbl: 1 — BbIXOAHOW Bas;
2 — pabo4mni nopLieHb; 3 — ANCKU; 4 — nopLiHe-
BOWM Hacoc; 5 — ynpaBnsioLui KnanaH; 6 — BXof-
HOM Ban

BAskocTHble MydTbl U anddepeHumnans
Torsen SBASAOTCA MNACCMBHBLIMU CUCTEMAMM.
B nocnegHue roabl B KOHCTPYKLUMKW TPAHCMMUC-
CUM COBpPEMEHHbIX aBTOMOOWIEN Bce Yalle
Ha4YMHaOT NPUMEHATb aKTUBHbIE YCTPOMCTBA,
npeacraBnsowmne co6on MydTtbl, B KOTOPbIX
ans 6I0KMPOBaHUS BaioB UCNONb3YIOTCH MHO-
rOAMCKOBbIE MOKpble cuennenuns (puc. 3.64).
[nsa ynpaBneHMsa MHOMOAMCKOBbIM CLEMNEHN-
€M MCMNoNb3yeTcs AaBfieHne Macna, Kotopoe
BO3ENCTBYET Ha NOPLUEHb, CUMaIOLWMK AnC-
Kn. JaBneHve macna perynvpyercs ¢ nomo-
Wb KOHTPOMBHOTO KnanaHa. KpyTawmn
MOMEHT C MOMOLLbIO TaKNX MydT MOXKET pac-
npefensTbCs Kak Mexay nepegHen u 3agHen
0CAMWM aBTOMOGWASA, TaK U Mexay Konecamu

OfHOW OCH.

LLiseackas ¢upma Haldex no cBoemMy naTteHTy BbiMycKaeT MydpTy ¢ MHOIOAUCKOBbLIM MOKPbIM
cuenneHnem, aNekTpUYeCcKUM rmapoHacoCoM U rMapoaKkKymMynsaTopom (puc. 3.65).

ONEeKTPUYECKUI Hacoc paboTaeT TOMIbKO MPU ABUXKEHUU aBTOMOOWNSA U co3aaeT Hebosblioe
[aBneHne macna, 4/ Toro 4Tob6bl HE MPOMCXOANIIO 3aEPKKM B cpabaTbiBaHuK MydThl. JaBneHune
Ha NopLUEHb, CMUMAIOLLMI ANCKN CLENIEHNs, NOCTynaeT OT rmapaBAMYEeCKOro NopLIHEBOro Haco-
ca, KOTOpbI CO34aeT AaBeHWe, KaK TO/IbKO BO3HWKAET pa3inyme B YrNI0BbIX CKOPOCTSAX COean-
HEeHHbIX MydTOM Banos. [laBfieHne, co34aBaeMoe HacoCOM, MPOMOPLIMOHANbHO pPasHULEe B YacToTe
BpalleHusa Banos. Ynpasnser paboton MydpTbl Haldex BCTPOEHHbIM B Hee 3/1IEKTPOHHbIN G/10K yni-
paBNEeHNs, KOTOPbIA CBSA3aH C APYrMMU 3IEKTPOHHLIMU CUCTEMaMK ynpaBfieHUs aBTOMOGUAEM.
MydTa MoxKeT paboTaTb NPK NOGbLIX CKOPOCTAX ABUMKEHUS aBTOMOGWAS KaK Npu ABUXKEHWUW BMe-
pen, Tak v npu 3agHeM xoae. OHa He BAMAET Ha paboTy aHTMBNOKMPOBOYHOM cucteMbl (ABC)

Puc. 3.65. My¢rta Haldex, Bxoasiliasa B TpPaHCMUCCUIO aBTOMOGUAS

176



BC/MEACTBME 04Y€EHb GbICTPOM aKTUBALIMK U AeaKTUBaLUKN M 06ecnevymBaeT NOMHOCTbIO KOHTPOIMPY-
emMoe pacrnpegeneHme KpyTaliero MoMmeHTa no ocsiM. B HacTosiuee Bpems mydThl Haldex yctaHaBs-
JIMBAtOTCA B TPAHCMMUCCHUSX NOJTHOMPUBOAHBIX Bepcuit aBToMobunen Volkswagen u Volvo.

AHanornyHble KOHCTPYKLUKU MYyPT NPUMEHSIOTCS U HEKOTOPBLIMWU APYrUMU NPOU3BOAUTENSMU
NoNHONPMBOAHbLIX aBTOMo6unen. KomnaHua Isuzu 3anateHToBana cucremy TOD (TORQUE-ON-
DEMAND), koTopas nonyyaet uHdopmaLmio oT 12 AaTYMKOB M aBTOMATUYECKM Nepepacnpenens-
€T KPYTALWMN MOMEHT MeXay 0CiMM aBTOMOOWNSA B 3aBUCUMOCTH OT YCNOBUI ABUMKEHNS.

§23

TEHAEHUWU PA3BUTUSA ABTOMOBWJ/TIbHbIX TPAHCMUCCHMA

LLInpoKoe npuMeHeHUe ynyyLleHHbIX CUCTEM MOBbILUIEHHOrO TPEHUS NOSIBUBLUMXCS B KOHLE 1990-x IT.
NPUBENO KOHCTPYKTOPOB aBTOMOGUNEN K pa3paboTKe KOHLENLMK «aKTUBHOM TpaHCMUCCUK». Takas
TpaHCMUCCKUA JaeT BO3SMOXHOCTb M3MEHATb YCTOMYMBOCTb M yNpaBaseMOCTb aBTOMOOMAA MNyTeM
ynpaB/eHUs pacnpeaeneHemM KpyTawero MOMeHTa o nNpaBbiM U NEBbIM KoflecaM aBTOMOOUNIA, a TaK-
e, B c/lydae NnojIHONPUMBOAHOrO BapmaHTa, Mexay nepeaHnmun u 3agHumMuM Moctamu. Pacnpeaene-
HWE KPYTALWEro MOMEHTa PeryinpyeTcs B 3aBMCUMOCTMU OT CTEMEHM NPOCKanb3biBaHWs MydThl, ynpa-
BJIEHWE OCYLLECTBASETCS MTMAPaABANKON, KOTOpas CXUMAET AMCKM MydTbl C pa3HOW CUIOW, yMeHbLIas
WK yBENUYUBAS BETMYMHY NEPejaBaeMOro MOMEHTa Ha Ty Wau APYryto CTOPOoHY. KoHTponupyeT pa6o-
Ty MydT npoueccop (3BY), KoTopbin nony4aeT MHGOPMAaLMIO OT PasnyHbIX AaTYMKOB. O4eHb MHOroe
3aBUCKT OT NporpaMmHoro obecnedyerHuns 3BY, KOTOPbIM AOMKEH pacnpeaensatb KpyTalMi MOMEHT
B 3aBMCMMOCTY OT Harpy3Kku Ha COOTBETCTBYIOLLME Koleca aBToMo6uAs. MNpy noBopoTe aBToMobuns
60nbluas YacTb KPYTALLErO MOMEHTa A0/IKHa nepepacnpeaensitbes Ha BHeLWHWE (OTHOCUTENbHO LiEHT-
pa noBopoTa), 6051ee Harpy>KeHHble, Kofieca. B nonHONpMBOAHOM aBTOMOGUIE MOXKET GbITb 06ecne-
YeHOo pacrnpegeneHne KpyTawero MoOMeHTa K KayaoMy Kofecy B COOTBETCTBMU C MaKCUMaslbHO BO3-
MOHbIM MO YC/I0BMSAIM CLEMNEHNS C JOPOron. TakoM NOAXOL HE CMOXET UCKIYUTb BO3MOXKHOCTb
noTepu yCTOMYNBOCTH aBTOMOOUNSA, 0OYCIOBNEHHOW BO3MOXKHbIMW OLUMOGKaMu BoaguTeNns npu ynpas-
neHunn. Ana 6onee COBEPLIEHHOW CUCTEMbI KOMMbIOTEP AOMKEH MOAy4YaTb CUrHasbl, COOTBETCTBYO-
LMe yriy u CKOpoCTU NOBOPOTa PYJIEBOro Koneca, KypCOBOM CKOPOCTU M MONEPEYHbIM YCKOPEHMUSM.
Mpn HanM4umM To4HOM MHGOPMALIMKM OT AATYUKOB M MPABUILHOrO MOHUMAHWS XeNaHWi BOAUTENS UMEET-
€Sl HECKOJIbKO CMOCOGOB, C NMOMOLLbIO KOTOPbIX MOXET KOPPEKTUPOBATLCS TPAEKTOPHUS aBTOMOGUNS
B CNy4ae CHoca (Koraa aBToMOOUIb ABUMKETCS B NOBOPOTE MO 60Jiee LWMPOKOW TPaeKTopuu, 4em Bbino
3a[lyMaHo) UM 3aHoca (Korfa 3afHss YacTb aBTOMOOUISA «0OroHAET» NepeaHio, a aBTOMOOUIb CTPEMUT-
CS1 YUTU BHYTPb XenaeMomn TpaeKkTopmm noBopoTa). KoppeKTUPOBKa MOXKET NPOU3BOAUTLCS C MOMOLLbIO
anddepeHumnana ninm TOpmMo30B, a CO BpPEMEHEM, MOXKET ObITb, U HENOCPEACTBEHHO C MOMOLLBIO py/e-
BOrO ynpaBieHns — 3T0 ByAeT PAaCCMOTPEHO HMKeE. HO TOT e apdEKT MOXKHO NOAY4UTb TaKKe ¢ no-
MOLLbIO «@aKTUBHOW» paboThl CUCTEMbI pacrnpeaeneHns KpyTawero moMeHTa. Mpeanonoxum, 4To npo-
rpaMMHoe obecneyeHne MHTepnpeTUpyeT NPSIMOIMHENHOE ABUXEHME KaK MOBOPOT aBTOMOGMAS MO
nyre ¢ 6eCKOHEYHbIM pagnycoM, obecrnedynBas cucteme BO3MOXHOCTb MPUMEHSATb aBTOMATUYECKYIO
KOpPEKLMIO, ecni1, Hanpumep, aBToMo6M/Ib CaMOMNpPOM3BO/IbHO pa3BoOpPaYNBaETCs N3-3a HEPOBHOCTH
[I0pOrK, AaXKe Korga BOAMTENb U HE MOBOPaYnBaET pyneBoe Koseco.

Korga Takasi cucteMa «xo4eT» CKOPPEeKTMPOBaTb TPAEKTOPUIO MOBOPOTA NPU CHOCE aBTOMOGMK-
N9 ¢ ABYyMS BeyLLMMM KoJlecaMu, OHa nepeaaeT A0NONHUTENbHbIN KPYTSALWMUA MOMEHT Ha BHELLHee
Koneco (BO3MOXHO, MPY OAHOBPEMEHHOM CHUXEHWM HYacTOTbl BpalLeHWa ABUraTens), 4To camo no
ceb6e 6yaeT yMeHblWaTb paguyc NoOBOPOTa U CHUMXKATb CKOPOCTb ABUMEHUS, YMEHbLLAs PUCK BbIXO-
[la U3 Kopuaopa ABUXKEHWS, Nepes TeM Kak TpaeKTtopusa 6yaeT oTperynMpoBaHa.
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BonblLOKN UHTEPEC K TaKUM aKTUBHbIM CUCTe-
Mam nposiBieH B AnoHnn. B 1996 r. KomnaHus
Honda npeactaBuna cBot cuctemy ATTS
(Automatic Torque Transfer System — cucrema
aBTOMaTUYeCKOro pacnpeeneHns KpyTaulero
MOMeHTa) A1 NepegHenpuBoLHOro aBTOMO-
61Ne M yCTaHOBWNA €€ Ha HEKOTOPbIE U3 CBOUX
MoZJenew NIerkoBbIXx aBToMo6uNen, npeaHa3Ha-
YeHHbIX A4/19 BHYTPEHHErO pbiHKa AnoHuu. OT-
NIMYUTENTbHOM OCOBEHHOCTbIO cucTembl ATTS
ABNFETCs TO, YTO OLEHKa BCcen MHbopmaLmn
0 noseAeHnr aBTOMO6UNASE MPOU3BOAUTCS C MO-
Puc. 3.66. AKTUBHas TpaHCMMUCCUA aBTOMO- MOLLbIO OAHOTO [JaTyMKa, YCTAaHOBJIEHHOrO
6unsa Honda 3a LIeHTPOM TSKeCcT aBToMo6unsA.drpma Takke

aganTupoBana npuHumn ATTS ang Mcnonb3o-
BaHUWA B IMaBHOKW nepejaye 3ajHero Mocta noaHONPMBOAHOIO aBTOMOOUNSA. Takoe pa3MelleHne
MMeEEeT TO NPENMYLLECTBO, YTO 3TO pacnpeneneHne KpyTawero MoOMeHTa He BAUSET Ha paboTy py-
NIeBOro ynpasfieHus (B nepefHenpuBOAHOM aBTOMOGUIE pacnpejeneHne MOMeHTa MOXKET Hemno-
CPefCTBEHHO BNMATbL Ha TaK Ha3blBaemMoe «HyBCTBO Py/si»).

B nonHonpuBOAHbIX aBTOMOGUAX pacnpeneneHne MOMeHTa mexay nepeiHum 1 3aHUM MocC-
TaMu OKa3blBaeT 60siee TOHKoe BAMsHWE. HanpaBneHne 60/bluein JONN KPYTAWero MOMeHTa Ha
nepegHve Koneca 6yaeT yMeHblUaTb CyWECTBYIOLLYIO M36bITOYHYIO MOBOPaYnBaeMoCTb, U HA060-
poT. B cuctemax ¢ akTMBHbIM ynpaBieHnem TpemMs anddepeHumanamm nepepacnpegeneHme Kpy-
TAWEro MOMeHTa Ha Koneca 0HOM U3 CTOPOH aBTOMOOBUAS MOXET YNydLlnTb CLENIeHne Npu 4BK-
KEHMU Ha NOBOPOTE, B TO BPEMS KaK perynnpoBaHue pacrnpeneneHns MOMeHTa Mexay Moctamu
MOXET YNy4LWKTb YNpaBasgemMoCcTb aBTOMOOMNA. TaKasa CNoXHasg cMCTeMa aKTUBHOM TPaHCMMUCCHUM
npeaHa3HayeHa B OCHOBHOM [/ aBTOMOOWIEN-YYaCTHUKOB panin. Ha o6bl4HbIX aBTOMOGUASX
OHa obecneymBaeT NoadeprKaHUe HYXHOro noBeAeHUs aBTOMOOUNA NpU ABUKEHUU U 6e3onac-
HOCTb yrpaBfiEHUsA B CUTyaLMAX, KOr4a BOAUTENb COBEPLUNIT OLIMOKY U He o6najaeT JOCTaTOYHbIM
HaBbIKOM, YTOObl CAaMOCTOATENIbHO BbIUTU U3 CNIOMMUBLLENCA CUTYaLIUN.

B finoHmn KomnaHum Mitsubishi u Subaru npoAeMOHCTPMPOBaANM CUCTEMbI, KOTOPbIE YyNpaBs-
0T TPAHCMUCCHEN, MBMEHSAA KypcoBOM yron aBtomobumns. K kKoHuy 2000 r. cneunanmnctbl Komna-
HuKU Prodrive (BennkobputaHmsa) npeactaBuim CBoko COOGCTBEHHYIO CUCTEMY, KOTOPYIO OHM Ha3Ba-
nn Active Torque Dinamic (ATD) — aKTMBHaa AMHaMMKa KpyTALWero MomMeHTa. 31a cuctema 6bina
paspaboTaHa 419 NOMAHONPMBOAHbLIX aBTOMOGMNEN U MOXET ObiTb BbINOMIHEHA C Pa3NMYHbIMK
YPOBHAMMW CIOXHOCTU, B 3aBMCMMOCTM OT MOCTaBNeHHOM 3agayu. Ha npoctenwem ypoBHe ATD
OnoKunpyeT 3aaHun anddepeHuman B Lensx npeaotTspalleHns pa3BuTUs 3aHoca; aTa 610KMPOBKa
pacnpegenser 60Mbllyl0 BEIMYMHY MOMEHTa Ha BHYTPEHHEe KOJIeCO, U TPAEKTOPUSA ABUKEHUS
aBTOMOGUNS BblpaBHUBAETCA. Ha 60ee BbICOKOM ypoBHe ynpaBneHus ATD B Hy)XHble MOMEHTbI
obecneynBaeT nogavy onTMManbHON BENNUYUHbI KPYTALLEro MOMEHTA K OTAENbHbIM KoflecaMm. Kom-
naHus Prodrive yTBep»KaaeT, 4TO cUcTeMa aKTMBHOM TPaHCMUCCUN AENCTBYET BbICTPeE, YeM TOp-
MO3Hble MEXaHW3Mbl KOJIeC, U BOCMPUHMMAETCA BoaUTenem 6osee ectecTBeHHO. KomnaHus oxu-
naeT, 4To TexHonormns ATD 6yaeT LWMPOKO UCMONb30BaTbCA HA MOLLHbIX MOIHOMPUBOAHbIX JIEFKOBbIX
aBTOMOGUAX.

Komnanusi Honda pa3paboTana 1 M3rotoBmna NEPCNEKTUBHYIO aKTUBHYIO TPaHCMUCCUIO (puc. 3.66),
B KOTOPOW nepepacnpeneneHne KpyTauero MOMeHTa rno Kosecam aBTomMobuna obecrneynBaeTcs
C NMOMOLLbIO MHOFOAMCKOBBIX MydT, ynpaBasieMblX MOLLHbIMW 3fIEKTPOMarHuTamu.




ra7 ABA

[nsi Toro 4T06bLI Nt060E TPAHC-
nopTHOE CpeacTBO MO0 HOTI eCa y
nepeaBuraTbCs, OHO AOMK-
HO UMETb ABWKUTEND, NPea- rlOﬂ,BeC Ha,
CTaBASIOLWMIK COBON YCTPOM-
CTBO, KOTOPOE obecrneyn- M OCTbI
BaeT KOHTAKT TPAHCMOPTHOIo
CpeacTBa ¢ JOporon v nepe-
[IAeT CUJIbl U MOMEHTbI, MPU-
BOASLLME €0 B ABUMKEHUE.

CylLEecTBYET MHOXECTBO KOH-
CTPYKLUI OBUKMUTENEN: KO-

NECHbIX, 'YCEHWUYHbIX, LIara-
lOLLMX, LUHEKOBLIX U ApP.

§24

ABTOMOBMWJ/IbHbIE KOJIECA

Ha aBTOMOGWNIbLHOM TPaHCMOPTE MPEUMYLLECTBEHHOE NMPUMEHEHWE MONYYUNIU Koneca, noaTomy
aBTOMOGMWIN HYACTO Ha3blBalOT KOJIECHbIM TPAHCMOPTOM.

Koneca ocyliecTBnsioT cBA3b aBTOMO6GMNA ¢ goporoi. OHM oGecneynBatoT ABUKEHWUE, NOBO-
poT, NepeaaloT BePTUKalbHbIE HAarpy3ku oT aBTOMOGWASA Ha OPOryY, BOCNPUHMMAIOT yaapbl U Kone-
6aHus, NnepegatoLlmecs oT 4OPOru.

MepBble Koneca NOSBUANCH elle B ry60KoW ApeBHOCTU. HaBepHOE, K naee Koneca YenoBeK npu-
wen, nogknagbiBas 6peBHa nog nepemMellaemble rpysbl. 3aTeM NosiBUMCH NepBble MOBO3KM C Aepe-
BAHHbIMW KonecaMu. BHavyane ncnosb3oBannchb KONECHbIE Napbl, B KOTOPbIX ABa KONECa KECTKO Kpe-
NWINCb Ha OHOM OCM, a Bpallanacb TObKO 3Ta OCb. HeocTaTOK TaKoW KOHCTPYKLIMKM 3aKo4vancs
B TOM, 4YTO MPKW ABUKEHUM Ha NMOBOPOTAX M HEPOBHOM AOPOre, CKPENeHHble Mexay coboi Koneca
He MOTyT NPOXOAWTb Pa3fiMyHble NyTHU U MO3TOMY NPOCKab3blBalOT U 6GbICTPO M3HALUMBaAOTCS. Bbixoa
Hallencs B cBO60OAHOM YyCTaHOBKE KONEC Ha HEMOABWMXHOM OCK, KOTOPYIO KECTKO COEAMHSANN C MOBO3-
Kon. Co BpeMeHeM nepBble NPUMUTUBHbIE KOJleca, M3roTOB/IEHHbIE U3 KyCKa [1epeBa, Gblnn ycoBep-
LIEHCTBOBAHbI. 1151 061er4yeHuns Konec cTanm NPUMMEHSATLCS CNULbI, B LIEHTPE Kofleca NosiBUAOCh YTOS-
LieHne — cTynuua, a Ha 6eroBoi YacTu KOMeco YNpPOYHSAAN CTanbHOM nonocon — WwuHoN. Koneca
nepBbIXx aBTOMOGUNEN ObINN elle AEPEBAHHbIMK, XOTS CTYNULbl Y)Ke M3roTaBauMBanu M3 MeTanna.
Takne Koneca orpaH1YMBaNu CKOPOCTHbIE BO3MOXHOCTU aBTOMOOUNSA, He obecnevnBanu 6e3onac-
HOCTb U KOMbOPT Npu e3ae. bonblKnm JOCTUKEHMEM ObINIO M306PETEHNE MHEBMATUHECKOM LWWHbI.

B 3aBMCUMMOCTM OT BbINONHSAEMbIX GYHKLMIA aBTOMOOU/bHbIE KOMeca pasfensioTcs Ha Beay-
e, ynpaBnsiemble, KOMOMHMPOBaHHbIE (OAHOBPEMEHHO BeAyLIMe 1 ynpaBisemMble) n NOAAEPIHKH-
BaloLine.

Beayuive Koneca NnpMBOASTCS BO BPalleHME OT TPAaHCMUCCHUM aBTOMOGBKASA M CO34al0T B KOHTa-
KTe KoJjleca C JOpOroin TAroBoe ycuave. Ynpasnsiemble Koseca MOryT moBopa4ymMBaTbCs MO KOMaH-
e BoAUTeNs, Npu 3TOM B KOHTAKTE KoJieca C JOPOron BO3HWKAOT GOKOBbIE YCUNS, KOTOPbIE [1a-
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0T BOBMOXXHOCTb aBTOMOOUIIIO MU3MEHUTb HanpaBneHue ABuKeHus. Nogaepmpatolme Koneca He
NPUBOAAT B ABUXEHWEe aBTOMOOW/Ib 1 HEe NMOBOPaYMBaloOTCS, a TONbKO BOCMPUHMMAIOT 4YacCTb Ha-
rPY3KM aBTOMOOUIISA, YTO YMEHbLUAET CyMMapHOE AaBJ/ieHWe Ha OMOPHYIO MOBEPXHOCTb AOPOTHU.

§25

YCTPOWCTBO ABTOMOEUW/IbHOI0 KOJIECA

Koneco aBToMO6GUSIS COCTOUT M3 MHEBMATUYECKOM LWKHbLI, COGCTBEHHO Koneca (0604a, CoefnHu-
TeNbHOr0 3fleMeHTa — AUCKa) U cTynuubl (puc. 4.1). lTHeBMaTUYECKUE WKHbBI ByAyT PAacCMOTPEHbI
HUXe (cMm. § 26).

B 3aBMCMMOCTH OT KOHCTPYKLMK 06043 M COEAMHUTENBHOIO 3NIEMEHTa Koleca MOryT 6bITb pas-
GOPHLIMK U HEPA3BGOPHLIMK, AUCKOBbIMU M 6e34McKoBbIMU. CTynuLa Koneca ob6ecneynBaeT ero
CBOGOAHYIO YCTAHOBKY Ha OC1 aBTOMOGUAS.

060[ CAYKUT ANS COEAUHEHUS LWKHbI C KonecoM. C 3TON Lenbio eMy npugaeTcs crneuuanbHas
dopma. Koneco B cb6ope AOMKHO ObiTb cOanaHCMpoBaHO, 6anaHCUPOBOYHbIE TPY3MKU KpensaTcs
K 0604ly C MOMOLLbIO MPYXMHHbIX 3aXMMOB UK Knes. Ha 60/blMHCTBE NErKoBbiX aBTOMOGWNEN
1 FPY30BbIX HEGOJLLLIOKW rPY30MOoLAbEMHOCTH UCTONb3YIOTCS MyOOKUE, Hepa3bopHble 0604bs (pUc. 4.2).

[Ny6OKKUIM 060[ ECTKO COEAUHAETCS C AUCKOM, KOTOPBIN CIYXUT 19 KPENIEHUA Koneca K CTynuLe
C NOMOLLbO 6ONTOB WM FaeK co WnuabKamu. Monku ry6oKoro o6ofa UMEIOT KOHYCHYI0 Gopmy 41 nnoT-
HOWM NOCafKM WKHbI Ha 0604. Yron HaKk/oHa NOJIOK COCTaBASET, Kak npaBuio (5x1)°. Monku o6oaa 3aKaH-
YMBAIOTCH 3aKpaMHamu, UMELLMMU onpeaeneHHyo GopMy K CyKalux GOKOBbIMM ynopamMu Ans WKHbI.
PaccTosiHne mexay 3aKkpavHaMu Ha3blBaeTcst LUMPUHOW Npoduns o6o4a. B cpefHen yactn o6oaa nMeeT-
cs yrnyéneHve, Heo6xoanMoe AN 06AErYeHns MOHTaXa U AEMOHTaXa LWKHbI Ha 0604. 3To yriybieHue
(py4en) MoXKeT 6bITb PaCMONOKEHO CUMMETPUYHO OTHOCUTENBHO NIOCKOCTU KOeca U CO CMELLEHMEM.

Puc. 4.1. YcTpoiicTBO aBTOMOGUILHOIO Kole-  Puc. 4.2. Hepa36opHoe Konieco ¢ MNyGoKUm
ca: 1 — wuHa; 2 — oboj Koneca; 3 — cTynuua o6opom
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Pa3mepbl 1 npodunb o6oaa pernameHTMpoBaHbl COOTBETCTBYIOWMMKU CTaHAapTaMu. Ha Kax-
Obl 0601 HAHOCUTCS COOTBETCTBYHOLWAA MapKMPOBKa, M3 KOTOPOW MOXHO y3HaTb pa3Mepsbl 1 NMpo-
dunb. OCHOBHbIE pa3mepbl 0604a, WUPUHY NPOdPUAA U AMaMeTP, Kak NpaBuio, BCe U3roTOBUTENN
yKa3blBaloT B AloMMax, 3a UCKJTIloYeHHeM KomnaHun Michelin, KoTopas npuMeHsaeT Ans 3Toro Mui-
IMMETPbI.

Mpumep mapknpoBku: 5J X 13H2 ET 30, rae:

5 — wupwuHa oboga B Atonmax;

13 — anameTtp o6oja B AoMmax;

J 1 H2 — KOHCTPYKTUBHbIE OCOB6EHHOCTH Npoduna 0604a;

ET 30 — Bbinet (0T HemeLKoro cnoBa Einpresstiefe — ET) 30 mm.

BbineT Koneca (BbICTyn) SIBASIETCA BarKHbIM napameTpom. J1lo6oe Koneco AO0MKHO «OXBaTbl-
BaTb» CTYMNMLY, K KOTOPO OHO KPEMMTCSH, MOTOMY YTO LIEHTP NATHA KOHTaKTa LWHbI C JOPOrow cMe-
LL|aeTCs OTHOCUTENIbHO BEPTUKANbHOW OCKM, MPOXOASLLIEN Yepes3 LIEHTP CTyNuLbl Ha He6OobLLYIo
BeNNYMHY (puc. 4.3), KOTOpasa paccyuTbiBaeTcs Npu KOHCTPYMPOBAHWKW NOABECKU U PYyNeBOro
ynpaBfeHns aBTomobuns.

BenunyunHa BbiCTyna 0COGEHHO BaxHa A5 ynpaBaseMblX Kofiec, MOTOMY YTO NOSIOXeHUe NaTHa
KOHTaKTa OTHOCHUTENbHO OCK NOBOPOTa Kofleca UrpaeT BaXKHylo Poib B OnpeaeneHun XxapaKrepu-
CTMK NOBOpOTa aBTOMOGUNS.

Hepas6opHble Koneca ¢ rMyeoKkuM 06010M 06bIYHO LIEHTPMPYIOTCS Ha CTynuLEe C NOMOLLbLO
LleHTpanbHOro oTBepcTUs. Ecnv anameTp LeHTpanbHOro oTBepcTus 60osblie, YEM Yy MOCaf04YHOM
4yacTu CTyNuLbl, TO LLEHTPUPOBAHME OCYLLECTBASETCH MO KOHUYECKUM (MK ChepUYECKUM) MOBEPX-
HOCTSIM B OTBEPCTUSAX AUCKA, NpeAHa3Ha4YeHHbIX AN KpenneHus 6ontaMu unu ramnkamu. MHoraa
ONS NyylWero LeHTPMpoBaHus 1 06nerdyeHns MoHTaXKa MCnosb3ytoT N1acTMacCcoBble KOMbLa, KOTo-
pble ycTaHaBAMBAOTCS Nepea MOHTaXKOM Kosleca Ha CTyMnuLy B LeHTpanbHOe OTBEPCTUE AWCKaA.

Koneca nerkoBbix aBTOMOGMNEN M3rOTaBIMBAOTCS LWITAMNOBKOW M3 CTanu € nocnegyroLllemn
CcBapKow oboda M AWCKA MAW U3 JIEFKUX CMNaBOB (aJlOMUHUEBBLIX MAM MarHuesblx). Hanbonee
NPOYHbIE KOMeca U3 NIErKUX CNNaBoB — KoBaHble. OHM MMEIOT MENKO3EPHUCTYIO CTPYKTYPY U Bbl-
COKYIO MPOYHOCTb NpU Manon macce. JlerkocnnaBHble Koneca A0POKe CTalbHbIX, HO 3CTETUYECKM
npuBnekaTenoHee. Koneca n3rotaBaMBanmncb U M3 KOMMNO3UTHbIX MaTepuanoB: Hanpumep, ele
B 70-e rr. dupma Citro€n BbinycKana apMMpoBaHHble YriennacTMKoBble Koneca, KoTopble BECUN
B [1Ba pa3a MeHblue MmeTanimyeckmx. OgHaKo M3-3a BbICOKOW CTOMMOCTM TaKUX KONEC OHM yCTa-
HaBNMBAIOTCS TO/IbKO Ha AOPOrnx CNOPTUBHbLIX aBTOMOOMSAX.

Pa36opHbie 060aba (pyc. 4.4) NpUMEHSIOT Ans Konec 60/bLIMHCTBA rPy30BbIX aBTOMOGUIEN
1 aBTOOYCOB. PazbopHble 0604bsi MOTYT 6GbITb AUCKOBBLIMU U 6€3AUCKOBbLIMU. Hanbonee yacto uc-
Nonb3ytoTcs Pa36opHble 0604bsA C KOHUYECKMMM NOCaL04YHbIMU MONKaAMM.

a 6 Puc. 4.4. KoHcTpyKuusa pa3GopHoro o6oaa rpy-
30BOro aBTomoomnsa: 1 — 3aKpaunHa; 2 — 060[;
Puc. 4.3. MonoxutenbHoe (a) u oTpuuatenb- 3 — pas3pes3Hasd 4acTb 06o4a; M — wWwnpHuHa
Hoe (6) nne4yo o6KaTa ynpaBnsemoro Koneca o6o4a; D — anametp ob6oja
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LLInHbl rpy30BbIXx aBTOMOGWIEN WMeEIOT
60/bline pa3Mepbl U BbICOKYIO XECTKOCTb,
NO3TOMY MOHTaXK TaKMX LWKWH Ha Hepasbop-
Hble 0604bA 3aTpyaHeH. Pa3bopHble 0604bs
(puc. 4.5) no3BoNsAT 06NEryYMTb 3Ty 3ajauvy.
[na HeKoTopbIX WWH rPy30BbIX aBTOMOGUNEN
60NbLIOW rPy30NOALEMHOCTU NPUMEHSIOT pas-
6OpHbIE 0604bSI C PACMOPHLIMU KONbLLAMMU.
Takne 0604bsi COCTOAT U3 ABYX YacTen, coeam-
HAEMbIX Mexay cobon 6onTaMu. Takas KOHCT-
PYKLMS HA[IEXXHO YAEPKMBAET LIMHY Ha Konece
HEe3aBMCUMO OT 3HAYEHMS OaB/eHMs BO3ayxa
B LUMHE.

CTynuubl KONec M3rotaBauBatoT U3 cTanu
WM KOBKOTO YyryHa. K HUM KpensaTcs an1eMeHTbI
TOPMO3HbIX MEXaHW3MOB, ANCKK 1 GapabaHbl.
CTynuua ycTaHaBnMBaeTCa Ha MOAWMMHUKAX,
KOTOpble AO/MKHbI BOCNPUHUMATbL He TONbKO
pajunasnbHble, HO 1 OCEBbIE YCUUS OT IEMCTBUS
GOKOBbIX cuN. B cTynuuax ycTtaHaBnuBatoT
KOHWYECKME POSIMKOBbIE MW LLIAPUKOBLIE pa-
[IMaNbHO-YMOPHbLIE NOALMUMHUKMN.

B nmoawuWnHWKKM Konec 3aknaibiBaeTcs
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Puc. 4.5. BeagucKoBoe Kojieco, ero oowumn
BUpA (@) n KpenneHue Koneca (6): 1 — cek-
TOpbl KoJsieca; 2 — CcTynuua; 3 — KpenseHue;
4 — wnunbKa; 5 — ranka

cMasKa, BblepuMBaloLlas BbiCOK1e Temnepa-
Typbl. AN NpeaoTBpalleHus BbiTeKaHWs cmas-
KW M nonagaHusa rpsisv NOAWMUNHUKK YINIOTHSA-
l0TCS CallbHUKaMMU.

§ 26

MHEBMATUYECKME LUUHbI

[MHeBMaTH4ecKas LWKHa, aBhsowanca ogHUM M3 Haubonee BaXHbIX 3/IEMEHTOB aBTOMOGUASA,
COCTOMT U3 NMOKPbILLIKK M Kamepbl, pacnonoxeHHbIX Ha 06oae Koneca. LLinHa BocnpuHumaeT Bep-
TUKaNbHYIO Harpy3Ky, OT Beca aBTOMOGWNSA, U BCE YCUNUSA, BO3HUKAOLWIME B NATHE KOHTAKTa LK-
Hbl C JOPOrOM NPWU YCKOPEHWKN, TOPMOXKEHUM U MOBOPOTE aBTOMOOGUNS. LLIMHa TakKe nornowaet
W CMAr4aeT yaapbl, BO3HMKaOLWMeE Npu ABUKEHUM aBTOMOOGWNA No gopore. Bo BpeMs ABUKEHUSA
aBTOMOGWNA anacTUYHas NHEBMATUYECKas LMHA B HUXKHEN YacTi AePpopMUpyeTcs, MeNK1Me HepoB-
HOCTW JJOPOrK NornoLaTcs 3a cHeT gedopMaLMn LWnHbI, a 60bluMe Bbi3bIBAOT N1aBHOE nepe-
MelleHne ocu Koneca. Takasi cnocOGHOCTb LWMHbI Ha3blBaAeTCa CraaxkmMBatowen. CrnaxmaatoLas
CNOCOBHOCTb LMHbI 06YCN0BAEHA YNPYrMMU CBOMCTBAMU CaToro BO3ayxa, KOTOPbIM 3amnosiHe-
Ha wwuHa. Mpun gedopmaunmn WKNHbI HEM36EKHO BO3HWKAIOT MOTEPU 3HEPTUU, 0OYCNOBIEHHbIE
BHYTPEHHUM TPEHWEM B MaTepuasne WuHbl. BHyTpeHHee TpeHne NoBblilWaeT TeMnepaTypy WHHbI,
4YTO HEGNAronpPUATHO CKa3bIBAETCH Ha €e ONTOBEYHOCTU. HeM 6onblie gedopmaLms WKHbI, TEM
60/blie 3aTpaTbl 3HEPIMM Ha BHYTPEHHWE MOTEPU U TEM 60Mbluas MOLWHOCTb 3aTpaynBaeTcs
Ha OBUXKeHMe aBToMOOUNA. CBOMCTBA M paboTOCNOCOOHOCTb WKWHbI B 3HAYUTENbHOW CTEMEHU
3aBUCAT OT €€ KOHCTPYKLMK.
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KOHCTPYKUUA LLUHBI

CoBpemeHHas WnHa MMeeT A0BOJIbHO CNOXHYIO KOHCTPYKUMIO (pUc. 4.6). OCHOBHbIM MaTepuanom
NSt U3rOTOBMEHUS WKHbI CAYXKUT Pe3nHa W cneunanbHas TKaHb — KOpA. ECin M3rotoBuTb LWKHY
TOJSIbKO M3 PE3MHbI, TO NPU 3aN0IHEHUN ee BO34YXOM, OHa OyAeT 3HaYUTENbHO N3MEHSATL CBOMU pas-
mMepbl U dopmy. PeanHa, ncnonbaylowasncs Ans NPon3BOACTBA LWWHbI, U3rOTaBAMBAETCS U3 Kay4y-
Ka (HaTypanbHOro U CUHTETUYECKOI0), K KOTOPOMY B NpoLecce NpouM3BOACTBa A06aBNSIOTCS pas-
JIMYHbIE HANOMHUTENN: Cepa, caxka, CMONbl U Ap.

Mpy n3rotoBNEHUN NHEBMATUMYECKMX WNH A1 NEPBbIX aBTOMOOGWNEN MCMOIb30BaNcs TObKO
HaTypanbHbIM KayyyK, KOTOPbIA NOJy4ann U3 CMOJbl AEPEBbEB — Kay4yKOHOCOB. CUHTETUYECKNUM
KayyyKk Oblnl BnepBble MONy4eH B Halwew cTpaHe. IT0 M306peTeHre MPUHAAIEKUT aKageMuKy
C. B. JlebepneBy, kotopbin B 1931-1932 r. BNepBble B MUPE pa3paboTan TEXHONOrMo NpPOM3BOACTBA
CMHTETMYECKOrO Kay4yKa. [15 TOro 4To6bl 31aCTUUHbIA KaydyyK C HamoMHUTENSMMU NpeBpaTuICs
B YNPYryto pe3uHy, OH JOMXKEH NPOWTH NPOLLECC BYIKaHM3aLMK (COEAMHEHME CEPbI C Kay4yKOM, KO-
TOpO€E MPOUCXOAWT MpPU MOBbIWEHHON TemnepaType). LUWHbI BynKaHM3WpPyloTCA B chnelualnbHbIX
npecc-bopmMax, BHYTPEHHSAS MOBEPXHOCTb KOTOPbIX COOTBETCTBYET HAPYXKHOM NOBEPXHOCTM LUMHbI.
MNepen TeM KaK WKWHa nonagaeT B npecc-GopMy, OHa COBUpPaeTCs U3 COCTaBNSAOLLMX €€ INEMEHTOB
Ha crneumanbHbIX CTaHKaXx.

[MoKpbIWKa KOHCTPYKTUBHO COCTOMUT U3 KapKaca, 6peKkepa, NpoTeKkTopa, 60KOBMHbI 1 6opTa.

KapKac W1Hbl M3rotaB/IMBaETCS U3 HECKOJIbKMX C/IOEB MPOPE3UHEHHOr0 Kopaa, NpeacTaBns-
folLero co6omn TKaHb, COCTOSLLYIO U3 BIM3KO PACMONOXEHHbIX APYr K APYrY NPOAOAbHbIX U PEAKUX
nonepeyHbIX HUTEN. HeM NpoyHee HUTK Kopaa, TeEM JoNroBeYHee WnHa. B kKayecTBe HUTEN ans na-
rOTOB/IEHMS KOpAa B HacTosilee BpPeMs MPUMEHSIOT CUHTETMYECKOE BOJSIOKHO, CTEK/IOBOIOKHO
W CTalbHble HUTK (MeTannoKkopa). C yBennM4yeHMeM CN0EB Kop/a B KapKace yBenninBaeTcs npouy-
HOCTb LUMHbI, HO OAHOBPEMEHHO pacTeT ee Macca M yBeMYMBaETCH CONPOTUB/IEHUE KaYeHMIO.

Puc. 4.6. KOHCTPYKLUSA NHEBMATUYE€CKOW LUMUHbBI: 1 — BYXC/IOMHbIN NPOTEKTOP (KPaCHbIM Bblae-
JleHa MArkas peauHa); 2 — cneumanbHas GopMa 60pTOBOro KosbLa; 3 — njeyeBble YacTH, yCTON-
yuBble K nopesam; 4 — 3allnUTHbIM 6OPTOBON CNOKn

183



BopT WHHbI MeeT onpeaeneHHyto Gopmy, HEOOXOANMYIO 415 NIOTHOM NOCafKM ee Ha 060/ Ko-
neca. bopTta WWHbI He AOMKHbI pacTaArMBaTbCs, YTOObl O06ecrneynTb MAOTHYIO MOCaAKy LWWHbI
Ha 0604e 1 NpeaoTBpallaTb BO3MOXHOCTb COCKaKMBaHUS WKHbI ¢ 0604a. C 3TOW Lenblo BHYTPU
60pPTOB LWMHbI BCTaBASIOTCS pa3pe3Hble UM Hepa3pe3Hble 60pTOBble KOJblia, U3roTOBJIEHHbIE
N3 HECKOJIbKUX C/TOEB MPOYHOW CTaNbHOM NPOBOMIOKK. CHapyKK 60pTa NOKPbLITbI MPOPE3UHEHHbLIM
KOPAOM M TOHKUM C/ll0eM PE3UHbI.

BoKOBMHa LWWHbBI NpeacTaBNSaeT COO0M HaHECEHHbIN Ha KapKac TOHKWUI CNIOM 31aCTUYHOM U NPOY-
HOW pe3unHbl. OHa NpeaoxpaHseT WKHY OT 6GOKOBbIX NOBPEXAEHWUI U BO3AENCTBMA BNaru.

[MpoTEeKTOp WKHbI 06ecne4ymBaeT CLENIEHNE WNHbI C JOPOroN M NPefoXpPaHsaeT KapKac OT no-
BpeXaeHUn. [Ina ero u3rotoBneHMs MCMNOb3yeTcs MpPOYyHasi, M3HOCOCTOMKasA pe3vHa. BHewHas
YacTb NPOTEKTOPA BbINOMHAETCA B BUAE YETKOrO PUCYHKA, MOA KOTOPbIM HaxOAMUTCS TaK Ha3blBae-
MbIH, MOAKaHaBOYHbIN CNIOW. PUCYHOK NpOTEKTOPa onpeaensercs TMNomM M HadHa4yeHUeM LLKHbI.

Bbpekep npeacraBnsieT cob6on cneunanbHbli NOSIC, BbIMOAHEHHbIA U3 HECKOJIbKMX CMI0EB MPO-
PE3UHEHHOro KopAaa, KOTOPbIN HaXoAUTCA MeXAy KapKacoM M NpoTeKTopom. OT KOHCTPYKLUMK Bpe-
Kepa B 3Ha4YUTENbHOW CTENEHM 3aBUCUT popMa NATHA KOHTaKTa WKWHbI ¢ Joporon. bpekep npepo-
XPaHSAET KapKac OT TONYKOB U yAapoB U nepeaaeT yCUnnsa pasimyHbiM YacTaM LWKUHbI.

BHYTpEeHHSS1 MOBEPXHOCTb LWKWHbI MOKpPbITa
TOHKMM CN0eM pe3unHbl. CocTaB NpUMEHSIOLLEN-
V8 cs ANs 9TOro Cnosi pe3uHbl MOXKET 6biTb pas-
HbIM B 3@aBMCMMOCTM OT TUMa LMHbI (KaMepHas
nnu 6eckamepHas).

1 B KamepHOM WKWHe Ans yaep»KaHus cxaTto-
ro BO34yxa MCMOnb3yeTcs Kamepa, KoTopas
npeacrtaBnsieT cob0ov aNacTUYHYI0, BO3AyXOHe-
3 npoHULaeMyto 060JI04KY B BMAE 3aMKHYTOM
4 Tpy6bl. [N TOro 4tobbl MPU MOHTaXKe LWWHbI
Ha o604 Kamepa He ob6pa3oBbiBana CKIadok,
pa3Mepbl Kamepbl AOMKHbI ObiTb HECKObKO
5 MeHbllEe, YeM BHYTPEHHWE pa3Mepbl LWHbI.
6 [MoaTomMy 3anofiHeHHas BO34yXOM Kamepa
7 HaxoAuTCa B PacTAHYTOM COCTOSIHMMW. [Nns Ha-
8

9

I8
'I

KaynBaHMS 1 BbiNyCKa BO3ayxa Kamepa coeau-
HAeTCH ¢ BeHTunem (puc. 4.7) — cneuunanbHbiM
KnanaHoMm, dGopmMa 1 pa3mepbl KOTOPOro 3aBu-
CAT OT Tuna WuHbl. [pU MOHTaXKe LWHHbI
Ha 0604 KoJsieca BEHTWIb AOSIKEH NMPOXOAWUTb
yepes cneuunanbHoe 0TBEePCTUE, BbIMONHEHHOE
B 3TOM 060e.

becKkamepHble WWHblI BHEWHE Mano OT/u-
yaloTcs OT KaMepHbIX (puc. 4.8). BHyTpeHHee
NOKPbITUE TaKOW LIMHbI AO/IXKHO ObITb M3rOTOB-
JIEHO U3 CN0s BO3JYXOHENPOHULIGEMON pesu-
Hbl TONLWMHOM 2—3 MM, @ Ha HapyXHyt0 no-

== AR AR

Puc. 4.7. BeHTUb Kamepbl: 1 — cTepXeHb 30-
NIOTHWKA; 2 — pe3bboBas rooBKa; 3 — BTY/IKa;
4 — ynnoTHUTENb; 5 — BEPXHASA YalleyKa; 6 — yn-
JIOTHUTENbHOE KOJMbLLO 30/10THUKA; 7 — HUKHASA
YalweyKa; 8 — Kopnyc BeEHTUASA; 9 — Npy*KuUHa
30M10THMKa; 10 — HanpaBnawowasa Yalleyka;
11 — 06pEe3UHEHHbIN KOXKYX
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BEPXHOCTb 60PTa HAHOCAT ANACTUYHYIO PE3UHY,
KoTopas obecnevyMBaeT repmMeTM4yHOCTb Npu
nocagKe WWHbI Ha 0604. BeHTunb 6eckamep-
HOW LWKHbI 06pa3yeT repMeTU4HOEe COeanHEHWE
npu ycTaHOBKE ero B oTBepcThe o60aa Koneca.
Mpn npokone 6eckaMepHOM WNHbI HEGONbLINUM
npeaMeToM 3ToT NpPeaMET pacTaruBaeT BO3ay-



Puc. 4.8. KOHCTpyKLUA Kosleca (a) c 6ecKaMepHOM WKHOM: 1 — NpoTeKTop; 2 — repMeTusnpy-
IOl BO3AYXOHENPOHULI@EMbIN PE3UHOBLIN CNON; 3 — KapKac; 4 — BEHTUNb Koneca; 5 — 0604;
(6) Koneca c KamepHoM WKUHoM: 1 — 0607 Koneca; 2 — Kamepa; 3 — WKHa (NOKPbILKa);
4 — BEHTUNb

XOHEMPOHULI@EMbI BHYTPEHHUM CNOW pe3nHbl 6ECKaMEpPHON LWKWHbI U 06BONaKkMBaeTcs eto. Mpu
3TOM BO3[yX U3 6eCKaMepHOM WKHbI BbIXOAMT OYEHb MEAJIEHHO, B OT/IMYME OT KAMEPHOM, B KOTOPOK
KamMepa HaxoauTcs B pacTHyTOM COCTOSIHUM, W, CefloBaTeNbHO, T06G0E ee NOBPEXKAEHUE Bbi3biBa-
eT yBeNmyeHne obpasoBaBLllerocs otBepcTus. Noatomy 6eckamepHble WnHbl 601ee 6e30nacHbl.

PeMOHT He6ONbLIMX NOBPEKAEHNN GECKAMEPHbIX LUMH MOXXHO NPOU3BOAUTL 6E€3 CHATUS LINHbI
c 06oaa, repmMeTnanpys o6paszoBaBlleecs 0TBEPCTHUE cneLuanbHbIM MaTepuanom.

BarKHbIM NpenMyLLECTBOM 6eCKaMepPHbIX WWH MO CPABHEHUIO C KAMEPHbLIMK SBASETCS MEHb-
Las macca v Harpes Npu ABUKeHuu. MNocnegHuin 06ycnoBneH OTCYTCTBMEM TPEHUS KaMepbl O WK-
HY W Ny4WUM oxnaxkaeHneMm. Tak Kak U3HOC LWKH B 3HA4YUTEIbHOM CTEMEHU 3aBUCUT OT paboyen
TemnepaTypbl, 6ecKkamepHble WWHbI JONroBeYHee. He pekomeHayeTcs ycTaHaBnvMBaTb B 6ecKa-
MEpPHbIE WWHbI Kamepbl, MOCKOJIbKY NPU HaKa4YMBaHUM KaMepbl MeXay WWMHON U KaMepon MoryT
06pa30BaThCs BO3/yLLHbIE MOAYLWKK, KOTOpble 6yayT MellaTb OTBOAY Tenaa M NpuBeayT K MECTHO-
My neperpeBy WWHbl. K HegocTaTkaM 6eCKaMepHbIX LWWH cieayeT OTHECTM GOMbLUYIO CIIOXHOCTb
peMOHTa B NyTK B C/ly4ae CWU/bHbIX MOBPEXAEHMIN, a TaKKe HEOOXOAMMOCTb B BbICOKOW YMCTOTE
W FafKoCTW 3aKpaunHbl 060a AN 06ecneyeHns repMeETUHHOCTH.

KJIACCUPUKALINUA LLUUH

ABTOMOOGW/IbHbIE LLIMHbBI PAa3/1M4aOTCs N0 Ha3HAYeHWto, rabapuTam, KOHCTPYKLUKU U dopMe npoduns.

1o Ha3Ha4YeHMI0 aBTOMOOUbHbIE LWWHbI AENAT Ha ABE rPpynnbl: ANS NErKOBbIX U ANS FPY30BbIX
aBToMOGunen. LUnHbl, NpeaHa3HavyeHHble ANS NEerkoBblX aBTOMOOGWNEN, MOryT MPUMEHATbCA
Ha rpy30BbIX aBTOMOOGUIAX HEGOSbLLOW rPYy30MNOABEMHOCTM M COOTBETCTBYIOLLMX MPULIENAX.

KOHCTPYKUMS WKMH onpeaensieTcs pacrnofoXeHMeM HUTEW Kopaa B KapKace. PasnuyaloT gBa
KOHCTPYKTUBHbIX TUNa aBTOMOOW/IbHbIX LWWH: AMaroHasbHble U pagnasbHble (puc. 4.9).

[onroe BpemMsa Ha aBTOMOOUNSX NMPUMEHSANN TONBbKO AMAroHaNbHbIE WKWHbI, NOKa B 1947 T.
dupma Michelin He pa3paboTana paavanbHyl0 KOHCTPYKLMIO WKHbL. B HacToswee Bpems 60/ib-
LUMHCTBO aBTOMOGUIEN KOMMMIEKTYETCA pagnalbHbiMU WMHaMK. B KapKace AMaroHanibHOW WWHbI
C/ioM KopfAa pacnofaratoTt noj yrinom K paguycy Koneca. HATU cocejHUX CTIOEB KapKaca nepekpe-
lmBatoTcs. B KapKace 0o/IKHO 6bITb TO/IbKO YETHOE YMC/IO CI0EB Kopaa. Y paavanbHOM WWHbI HK-
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Puc. 4.9. KOHCTpyKUuus anaroHanbHou (a)
M paguanbHo# (6) wuHbl: 1 — 60pTa; 2 — 60p-
TOBas NPOBOJIOKA; 3 — KapKac; 4 — 6pekep;
5 — 60KOBWHA; 6 — NPOTEKTOP

7 5
6

B

© |

Puc. 4.10. KOHCTPYKTUBHbIE 3J1eMEHTbl
U OCHOBHbIe pa3mepbl WHUHbI: D — Hapyx-
HblM aMameTp; H — BbicoTa Npoduns WuHbI;
B — wupwnHa npodunsa wuHel; d — nocagoy-
HbIM gMameTp 0604a Koneca (WunHbl); 1 — Kap-
Kac; 2 — 6peKep; 3 — npoTeKkTop; 4 — 60Ko-
BWHa; 5 — 60pT; 6 — 6opTOBas NPOBOJIOKA;
7 — HanoNHUTENbHbIN LWHYP

TM KOpJa B KapKace pacnofioXeHbl Mo KpaT-
Yyanliemy paccTosiHUIO Mexay 6opTamMu BAOMb
paguyca Koneca. HYvucno cnoeB B Kapkace Mo-
KeT 6blTb HEYETHbIM.

PacnonoxeHune HUTEN B pagnanbHON WUHe
o6ecneynBaeT fyywee MNOCTOAHCTBO GOPMbI
NATHA KOHTAKTa LWWHbI C AOPOroMn, MeHblune
nepemelleHa 3NeMeHTOB NPOTEKTopa U, Kak
CNneacTBue, TaKMe WWHbI MEHbLLE HarpeBatoTCs
W M3HalwmBatoTcs. ATOT GaKTop CTan pelwato-
MM MNpuM nepexoae OT AuMaroHasbHbIX LWWH
K paguanbHbiM. Kpome TOro, CoOBpeMEHHble
pagvanbHble WWHbI 06nafalT MEHbLINUM
COMPOTUBNIEHMEM KayeHuto u obecneynBatoT
NIyYLLYt0 YCTOMYMBOCTb M yNpaBASeMoCTb aBToO-
Mo6uns.

Mo dopme npodunsa WUHbI MOryT OblTb
06blYHOTO Npoduns, WUPOKoNpodUibHbIE,
HU3KONPOODUIbHbIE, CBEPXHU3KONPODUbHbIE,
apoyHble U NMHEBMOKATKKU. Mpodunnb 06bIYHbIX
LUKH BNIM30K K OKPYXHOCTH (puc. 4.10). OTHO-
LeHWe BbICOTbl MPOdUNS K LWMPUHE Y 0BbIYHbIX
LWIMH cocTaBnsaeT 6onblie 90 %.

B uenom HabnogaeTcs TeHAEHUMSA K YMEHb-
LUEHWIO OTHOLIEHMSA BbICOTbI NMPOdUNSA K ero
lwnpuHe (puc. 4.11).

Ecnn wWuHbl nepBbix aBTOMOGUNEN UMENN
06bl4HbIM NPOdUNb, TO LKWHbI COBPEMEHHbIX
aBTOMOGUEN, B OCOGEHHOCTU NErKOBbIX, HU3-
KONpoduAbHbIE UM CBEPXHU3KONPODUNbHbIE,
Yy KOTOPbIX OTHOLUEHWE BbICOTbI MPOPUASA K LLIK-
puHe coctaBnset ot 70 % [0 60 % u MeHbLue.

YMeHblUeHWe BbICOTbl GOKOBbIX CTEHOK LUK-
Hbl MPY HEM3MEHHOW WMPUHE LWKHbI, JaeT BO3-
MOXHOCTb cAleflaTb Koneco 60/bluero pasme-
pa 6e3 yBe/MyeHns obLliero gnaMmeTpa LWnHbI.
Mpn 3TOM yBENMYMBAETCA MPOCTPaAHCTBO AN

1909 1932
1928

20/@

113104 102

19371949 1955 1964 1968 1978

H/B, %

Oomomoﬁrﬁﬁ

94 87 82 70

1987 1989

60

Puc. 4.11. UameHeHue npodpuna aBTOMOOU/IbHbIX LUUH
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pasmelleHns 601bWOoro, a 3Ha4uT, 1 6osee adHEeKTMBHOIo ANCKOBOro TopmMo3a. Npuuensl 1 nony-
npuLEnbl COBPEMEHHbIX aBTONOE3A0B 4aCTO KOMMAEKTYIOT CBEPXHU3KOMNPOPUAbHBIMU LUMHAMMU,
[0J191 TOro YTo6bl NOHM3UTb YPOBEHb M0J1a U YBENNYUTb MONE3HbIN FPY30BOM 06BbEM 3TUX TPAHCMNOPT-
HbIX CPEACTB. YMEHbLUEHWE BbICOTbl MPOdUS NOBbLIWAET XXECTKOCTb GOKOBbIX CTEHOK LUMHbI, @ 3TO
obecneynBaeT 6osee GbICTPYIO PeaKLMIO WWHBI Ha KOMaHAHbIE CUrHabl Py1eBOro ynpaBieHus.
YMeHblueHne gedopmMaLninm 60KOBbIX CTEHOK WWHbI CHUXKAET KONMYECTBO BbIAENSEMOro Npu aToM
Tenna u obecneynBaeT 6e3onacHylo paboTy nNpu 6onee BbICOKMX CKOPOCTaX. C Apyron CTOPOHbI,
OOKOBblE CTEHKM CTAHOBATCH XeECTHe, a 3T0 NPUBOAUT K YXYALEHUIO CraxmnBatoLLen CNoCOOHOCTH
LUKH, a GopMa NATHA KOHTaKTa CTaHOBWUTCS KOpoYe U Wwupe. Takue WKWHbI MOryT OTpULaTeNlbHO Mo-
BAWSATb Ha yNpaBnsieMOCTb aBTOMOOWUNA. OTU HEJOCTaTKU CAEPMKMBAIOT LUMPOKOE MPUMEHEHUE
CBEPXHU3KOMPODUIIbHBIX LIMH A1 aBTOMOOWUIEM MacCOBOIro NPOM3BO/ACTBA, HA KOTOPbIX 06bIYHO
MCMOMb3YIOTCA WKWHbI C OTHOWEHWEM BbICOTbI K WKWpKUHe npoduns 60, 65, n 70 %. Bectpedatotes
NIerkoBble aBTOMOGUIM, 060PYAOBaHHbIE CBEPXHU3KONPOPUIIbHBIMU LIMHAMM, ¥ KOTOPbLIX BbiCOTa
npoduns coctasnset 30 % ee WUPKUHBI.

LLinpokonpodunbHblie 1 apoyHble LWKHbI YCTaHaBAMBAIOT Ha Kojeca rpy30BbiXx aBTOMOOGUIEN
C LLe/1blo ynyyWeHUs nx NpoxoaMMocTn. OaHa Takas WnHa MOXKET 3aMEHNUTb CABOEHHbIE WHHbI.

Hawnny4wyo npoxoaguMocTb Ha MSArKOM OMOPHOM MNOBEPXHOCTU (CHET, NeCOoK, rpsdb) obecneyu-
BaloT NHEBMOKATKM, MMeloLLMe 604KO0OPasHbIN NPoduib U BbICOKYIO 31aCTUYHOCTb. OTHOWEHWE
BbICOTblI NPOdPUNA K WKpuHe coctaBnieT 25—40 %. [THEBMOKaTKM BbINyCKalOTCA TONbKO GecKa-
MepHbIMU, paboTatloT OHU NPU 0YEHb HU3KOM JaBneHun Bo3ayxa (nopsaka 0,01-0,05 Mrla). Bbl-
COKasi yrpyrocTb U HU3KOE BHYTPEHHEE [laBfieHue BO3yxa B MHEBMOKaTKax o6ecrneynBaeT O4eHb
HU3KOE yaenbHoe JaB/iEHUe Ha MPYHT.

PUCYHKU NMPOTEKTOPA LUUH

bonbloe BAnsiHWE Ha ABUKEHME aBTOMOOWNS M ero NoBeAEeHME Ha JOPOre OKa3blBaeT TUM PUCYH-
Ka npoTeKTopa WuHbl. Ecnv 66l aBTOMOGWNbL BCEraa €341 Mo CyXMM Joporam ¢ TBepablM NMOKpbI-
TUEM, TO WKMHa 6e3 pUCyHKa NpoTeKTopa obecneyunna 6bl HaUMEHbLWK WYM U 60bWNK Npober
[0 NONIHOrO U3HOoCa. [MaBHas 3ajavya pUCYHKa NPOoTEKTopa — yaansaTb BoAy M3 NsSTHa KOHTaKTa. Ec-
NV WWHa rmaaKas, To Npy onpeaeneHHom CKOPOCTU Ha MOKPOW Aopore HacTynaeT sBleHne, KoTo-
poe Ha3blBaeTcs akBaniaHnpoBaHue. [Mpu aTomM ABEHUM BOAA HE yCNeBAET BbITECHUTLCA M3 MAT-
Ha KOHTaKTa M WWHa Kak Obl BCM/blBAeT Haj,
[OPOron, Tepsisi C HEM KOHTaKT. ABTOMOGUb
npu 3TOM TepseT ynNpaBiSeMOCTb, YTO MOXET
npuBeCTU K aBapun. BoT noyemy He aonycka-
eTca 3KcnayatupoBaTb aBTOMOGWNb, €cnu
NMPOTEKTOP M3HOLWEH 60Nblle onpeaeneHHom
BE/MYUHBI. 119 WKMH NErKoBblX aBTOMOOGWIEN
MUHUMa/bHas BbICOTa PUCYHKa MNpPOTEKTOpa
coctaBnsetr 1,6 MmM. Bce coBpeMeHHble WKHHbI
MMeEIOT TaK Ha3blBaemble MHAMKATOPbl U3HO-
ca (puc. 4.12) — HebonblUNe BbICTYMNbl B Ka-
HaBKax npoTekTopa. [pn M3Hoce npoTeKTopa
[0 YPOBHS 3TUX BbICTYNOB OHW MOSIBASAOTCA
Ha NOBEPXHOCTW NPOTEKTOPA, CBUMAETENLCTBYS

O HEMNpPWroHOCTU LWKWHbI K JanbHEWLIEN 3KC-
nnyatauuun. HekoTopble 3UMHUE LNHbI UMEIOT
[1IBa Pas/IMyHbIX MHOMKATOPa M3HOCA — OAMH
0119 IETHEN 3KcnyaTaumn, a apyron ans 3um-

Puc. 4.12. UHguKaTop n3Hoca LWHHbI. BbicTy-
nbl B KAHaBKax MPOTEKTOpa LWWHbI UMEIOT
BbicOTy 1,6 MM U CBUAETENbCTBYIOT O NOJ-
HOM U3HOCE LUUHbI
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Puc. 4.13. LLnHbI ¢ pa3/IUiHbIM PUCYHKOM NMPOTEKTOpPA

Hen. OTaenbHble NPOU3BOAUTENN NPUMEHSIOT 0COOble MHAMKATOPbLI M3HOCA. Hanpumep, y HEKOTO-
pbix WKH Nokian no mepe M3HOCa Ha NPOTEKTOPE NPOSABAAIOTCS LMbpPbI, yKa3dbiBalolMe Ha ocTa-
TOYHYIO BE/IMYMHY NPOTEKTOPA BbIPAXKEHHYIO B MUITIMMETPAX.

[MpOTEKTOP HEKOTOPLIX WWH CheunanbHO co3aaH aAns obecnevyeHus Haunyylero cuenieHns
npu OBUXEHWUM B CneundrUyYecKnx JOPOXKHbIX yCoBusX. B oTedecTBEHHOW MpaKTuKe pasnuyatoT
HECKOJIbKO TUMOB PUCYHKa NPOTEKTOPa: AOPOXHbIN, BCECE30HHbIN, YHUBEPCabHbIM, NOBbILUEHHOM
NPOXOAMMOCTH, SUMHUIN U KapbepHbIn (puc. 4.13).

L[ OpPOXKHbIM PUCYHOK MPOTEKTOPA UMEIOT LWKHbI, KOTOPble 06ecneYmMBaloT Xopollee cLenieHme
C YCOBEPLUEHCTBOBAHHbLIM OPOXKHbLIM MOKPLITUEM NPEUMYLLECTBEHHO B IETHUI NEPUOS BPEMEHMU.

Bcece30HHbIM pUCYHOK NpefHa3HaYvYeH ang WWH, IKCNTyaTUPYIOLLMXCSA KPYIblv TO4 Ha Joporax
C TBEpAbIM NOKpbITUEM. OH JoMKeH ob6ecrneynBaTb XOpoLlee CLENIEHNe KakK C Cyxow, TaK U C MOK-
PO OPOron, a TakXKe ¢ 4OPOrom, NOKPbLITON JIbAOM UIIN CHETOM.

YHUBEpPCanbHbI PUCYHOK MPOTEKTOPA 0OLIYHO UMEET B CpeAHEeN YacTn 6eroBon JOPOXKKM WK-
Hbl CTPYKTYPY AOPOXKHOIO PUCYHKA, @ BnnkKe K Kpasm — OTAeNbHble rpyHTo3allenbl. Takon npote-
KTOP NO3BONSET aBTOMOOWIIO Cbe3KaTb C TBEPAON AOPOrM U ABUIaTbCs MO rPYHTOBLIM AOPOram.

PrcyHOK npoTeKTopa MOBbIWEHHOW NMPOXOAMMOCTM 06ecneynBaeT BO3MOXHOCTb ABUMEHMS
aBTOMOOWA MO 6€340POXbIO, CHErY M rpsi3n. NPOTEKTOP TaKOW LWKMHbI UMEEeT pacyNeHEHHbIE FPyH-
TOo3auenbl, yNI0THAOLWME MATKYIO cpelly M o6ecneymBatome Heobxoanmoe cLenieHne ¢ OnopHom
NOBEPXHOCTbIO.

LLINHBI ¢ KapbepHbIM PUCYHKOM MPOTEKTOPA MPUMEHSIOTCH Ha rPy30BbIX aBTOMOOWIAX, KOTO-
pble paboTaloT Ha KaMEeHUCTOM NOBEPXHOCTU, B Kapbepax, rae Aopora nokpbitTa rpaBMeM U LWe6-
HeM. PUCYHOK npoTeKTopa LO/MKEH OblTb O4EHb PELKUM, YTOObI OTAE/IbHBIE KAMHU He 3acTpeBanu
B KaHaBKax NpoTeKTopa.

3UMHMI PUCYHOK NPOTEKTOPA JO/KEH 06eCneYnTb BO3MOXHOCTb YBEPEHHOIO ABUMXEHUSA aBTO-
MOGMASA MO 3aCHEXEHHbIM JoporamM 1 BO Bpems rofioneaa. B npoteKkrope 3MMHUX WWMH NpeaycMoT-
peHbl y4acTKU (puc. 4.14) ong ycTaHOBKM B HUX LUMIMOB NPOTUBOCKO/bXEHUS.

3a py6exkoM Ans LWKH NerkoBbiXx aBTOMOOK-
e NMPUMEHSIOT HECKONIbKO MHYIO Kiaccuodu-
KauMio M WWHbI NOAPa3aensoTcs Ha Wwoccen-
Hble, 3UMHMWE, BCECE30HHble, CKOPOCTHble U
BCECE30HHblE CKOPOCTHbIE.

LlloccenHble (HIGHWAY) wuHbl pa3pabo-
TaHbl ANS ABUMKEHUSA NO MOKPOKW WK CYXOW A0-
pore ¢ TBepAbIM MOKpbITUEM. Mcnonb3oBaHue
TaKMX LWKH 3UMOW Ha Nibly WK Ha CHery Hefo-
NyCTUMO, NOCKONIbKY OHU He 061ajatloT HEOOXO-
OMMbIMUX CUEMHbIMKU CBOMCTBaAMMW, XapaKTep-
HbIMU A/19 3UMHUX UM BCECE3O0HHbIX LIMH.

3umHue (SNOW unn MUD+SNOW-M+S)
WKHbI 06ecne4ynBaloT MakcMmanbHoe cuen-
JIEHWEe C JOpOron Npu ABMUXKEHWM MO CHery
Puc. 4.14. 3umHAA WKMHA, NpeAHa3Ha4YeH- n nbay. X NpoTeKkTop MMeeT xapaKTepHblin
HaA ANA WUNnoBaHusA, 6e3 LWUNnoB PUCYHOK, o6ecnevyunBalolLni OTBOJ CHEra ns

188



30Hbl NATHA KOHTaKTa, U OT/I4aeTCs NOBbIWEHHbIMWU CLEMHLIMW CBOMCTBAMU, @ MPUMEHEHUe
cneunanbHbIX KOMMNOHEHTOB B PE3UMHOBbLIX CMECAX CMOCOOCTBYET COXPaHEHMIO X CBONCTB MpHU
HU3KKX TemnepaTypax. OgHaKo yny4leHne CLuenHbiX CBOMCTB 0ObIYHO COMPOBOXAAETCH CHU-
EHUEM ynpaBifgeMOCTU Ha CYXOM MOKPbITUW B pe3yNibTaTe NOBbIWEHHOIO0 BHYTPEHHEro Tpe-
HUS, OOCTATOYHO GbICTPLIM M3HOCOM MPOTEKTOPA, a TaKxe 60/51ee BbICOKUM YPOBHEM LIymMa
NPV OBUXKEHWU.

Bcece3oHHble (ALL SEASON) WKHbI coYeTatoT XxOpolure cLemnHble CBOMCTBA Ha MOKPOW Miaun
3aCHEXEeHHOW Aopore ¢ AOCTaTOYHOM yNpaBAsSeMOoCTbio, KOMGOPTOM NpK ABUKEHUU U U3HOCOYC-
TOMYMBOCTbIO MPOTEKTOPA.

CkopocTtHble (PERFORMANCE) WwwHbl co3aaHbl 4151 YCTAHOBKU Ha BbICOKOAMHAMUYHbIX aBTO-
MO6unsAX. TaKMe WKHbI NpM3BaHbl 06eCNeyYnTb NOBbILWEHHbIE CLEMNHbIE CBOMCTBA U 60nee BbiCOo-
KWW YpOBEHb YNpaBasieMocTu. Kpome Toro, BcneacTBmMe 0CoObIX YCNOBMIM IKCMyaTalMm, CKOPOCT-
Hble WWHbI JO/MKHbBI MPOTUBOCTOATL 3HAYUTENbHBIM TEMMNEPATYPHbLIM Harpy3kam. MNpu npumeHeHnm
CKOPOCTHbIX WWH BO3HWKAIOT OnpeaesieHHble Heyao6CTBa, CBA3aHHble C MEeHbWWM KOMbOPTOM
npu e3ae, ¢ 6bICTPbIM N3HOCOM.

Bcece3oHHble ckopocTHble (ALL SEASON PERFORMANCE) wunHbI co3faHbl cneuyanbHo ans
NnoJslyYeHms yny4LlleHHbIX CKOPOCTHbLIX XapaKTEPUCTUK MPU KPYrIOro4MYHOMW 3KCMlyaTaLlnMmn asToMo-
O1NA Ha pa3HbIX JOPOXKHbIX MOKPbLITUSAX, BKIOYasA ABUXKEHME NO NbAy M cHery. Co3aaHune TakuX LWKH
CTaNlo BO3MOXHbIM TONIbKO 61arogaps BHeAPEHMIO COBPEMEHHbIX TEXHOMOMMI, NOSIBUBLLMXCS B MO-
cnefHWe HeCKOMbKO feT.

MAPKUPOBKA LUUH

Ha 60KOBMHbI COBPEMEHHbIX WKMH HaHeceHa ByKBeHHas, undbpoBas 1 agpyras MapKUpoBKa, Hecy-
Las Heobxoanmyto nHbopmauuto (puc. 4.15).

Jlo6as WwrHa MMeeT Ha BOKOBMHE 0603HaYeHMe NPOU3BOAMTENS, @ TaKKe TOProByld MapKy
[aHHOW MOJENN LWHHBI.

O4yeHb BaKHOW SBASETCH HAAMUCb, HAHECEHHas KPYynHbIMW CMMBONAMM W YKa3blBalowas
Ha pa3MepHOCTb WKHbI. Hanpumep:

185/70 R14 83 S

MepBas uMdpa B pa3mMepHOCTH LLKHbI YKa3biBaeT Ha WWPUHY NPODUAS LWKHBI (MCKIOYEHME CO-
CTaB/IAOT LUIMPOKONPODUIIbHbIE LWKHbI, Y KOTOPbLIX NepBas Uudpa 0603Ha4aeT HapyKHbi AuaMeTp
WKHbI). B npuBeaeHHom npumepe 185 — 310 WHMpHUHA NpodPuns, BbiparKeHHas B MUIIMMETPAX.
3TOT NapameTp NpoBepseTcsa Ha WWHe, HaKa4aHHOM A0 HOMWUHANbHOIO AaB/EHWS.

Ecnn wuHa HU3KonpoduabHasa Uin CBEPXHU3KOMPOdUIbHas, TO Yepead KOCYIo YepTy yKa3aHa
umdpa, ykasbiBatollasa OTHOLWEHWE BbICOTbI MPOdUSA K LWWMPUHE, BblpaXKeHHoe B NpoLeHTax (B Ha-
wem npumepe 70). 3Ty undpy Ha3biBaOT ceEpPUEN LNHbLI. ECnv B 0603HaY€HUM LWKWHbI OTCYTCTBYET
cepusl, TO WMHA MMEET 0BbIYHbIN NPOPUIb U OTHOLLIEHWE BbICOTbI NPODUNS K LUMPUHE COCTaBNseT
80-82 %.

BbykBa R yKasbIBaeT, 4TO LWMHA UMEET paguanbHyto KOHCTPYKLUMIO. ECin ByKBbl R HET — LWKHa
AuvaroHanbHas.

Cnegyowas undpa (B Hawem cnyqae 14), ykasblBaeT Nocajo4Hbli BHYTPEHHWUI AMaMETP LWn-
Hbl, T. €. COOTBETCTBYET AMameTpy o6oaa Koneca. [MocafoyHbli AnamMeTp BbipaxaeTcs B [lorMMax.
OauH aorM paBeH 25,4 MM, 3HA4uT, B NPUBELEHHOM NpUMeEpe NocafoyvHbivi AUaMeTpP paBeH:
14 x 25,4=355,6 MMm.

Cnepytowme 3aTeM 4nCno U GyKBa NaTUHCKOro andaBuTa ABAAIOTCS COOTBETCTBEHHO MHAEKCA-
MW Harpy3Ku n CKOpocTu. MHAEKC Harpy3Kkm ABASETCS YCNOBHbIM, U 419 OnpeaeneHns MakCumalsb-
HOM Harpy3Ku A1 KOHKPETHOW WKWHBbI HEOOXOANMMO 06PaTUTLCH K TabsiMLLe B CNPaBOYHUKE U HaW-
TW BECOBOWM 3KBWBAJIEHT, OTHOCALMMNCA K onpeaeneHHoMy UHAeKcy. Hanpumep, MakcumalnbHas
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Puc. 4.15. 0603Ha4€eHUA Ha WMHAX POCCUMCKOIo U eBPONEenCKoro npousBoacrea: 1 — mak-
CUMalnbHasa Harpyska v gasneHue (no ctaHgapty CLLUA); 2 — Homep TY; 3 — KONMYeCTBO Cnoes
M TUN KoJa KapKaca u 6pekepa; 4 — rocygapCTBEHHbIN 3HaK BbICLIEN KaTeropmu Kavyectea
(00 1992 1.); 5 — wWupuHa npoduna; 6 — cepus «70» (oTHolweHne H/B); 7 — 0603Ha4YeHne paau-
anbHOM WWHbI; 8 — 0603Ha4YeHne 6eckamepHoOn WKHbl; 9 — anameTp o6oaa (13''); 10 — uHAeKe
rpy3onogbemMHocTh; 11 — MHAEKC CKopocTH («S» — ao 180 KM/4); 12 — ycnoBHOe 0603Ha4YeHne
M3HOCOCTOMKOCTM LWKHbI (N0 cTaHaapTy CLLUA); 13 — ycnoBHOe 0603Ha4YeHne nokasaTtenen Tepmo-
CTOMKOCTH WKHbI (No cTaHgapTy CLA); 14 — ycnoBHOe 0603HaYeHue Koja 3aBoja (Mo cTaHaapTy
CLWA); 15 — Homep cbopuumKa (15); 16 — HoMep cepTudmKaTa odpULManbHOro YTBEPKAEHUS Ha
cooTBeTcTBME WKH MexayHapoaHbim npasunam N2 30 ESK OOH (1247); 17 — ycnoBHoe 060-
3Ha4vyeHne Koda pa3mMepa (no craHgapty CLUA); 18 — aata usrotosnenus (28 Hegens 1987 r.);
19 — 3HaK 0pMLUManbHOro YyTBEPKAEHUS WWHbI HA COOTBETCTBME MexXayHapoaHbIM npaBuiam
N¢ 30 E3K OOH (E); 20 — ycnoBHbIM HOMEpP CTPaHbl, BblAaBLUIEN CepTUDUKAT YyTBEPKAEHUS
(5 — WBeuuns); 21 — cepuirHbIA NOPSAKOBbLI HOMEP LWKWHbI; 22 — paavasnbHas WnHa; 23 — Ha-
MMEeHOoBaHWe Mofenu
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Harpyska ans WuHbl ¢ nHaekcom 83 cocTtaBnsieT 483 Kr. MHOraa MakcumanbHasa Harpy3ka Ha Wu-
Hy pacwndposbiBaeTcs. B atom cnydae umeetcs Haanmvcb MAX LOAD (MakcuManbHas Harpyska) 1
yKa3blBaeTCcs Macca CHavyana B Kuaorpammax, a 3atem B GyHTax.

M, HakoHeL, nocnegHU GYKBEHHbIN MHAEKC YKa3blBaeT Ha MaKCUManbHO AOMYCTUMYIO CKO-
POCTb ABUKEHUS aBTOMOOUNSA, A1 KOTOPOW NpeHa3HavyeHa JaHHas WKWHa.

Huxke npuBoantca Tabnuua 4.1 MHAEKCOB CKOPOCTY.

Ta6auuya 4.1 CKopocTb aBTOMOGUIISA, COOTBETCTBYIOLWaA OYKBEHHOMY MHAEKCY Ha LUUHEe

NHpaeke J K L M N P Q R S T u H V VR W Y ZR

Cko-
poctb, 100 110 120 130 140 150 160 170 180 190 200 210 240 >210 270 300 >240
KM/Y

CKOpOCTb ABUKEHWUS aBTOMOOWIA, COOTBETCTBYIOWAA KOHKPETHOMY UHAEKCY, ABNSETCH MaKCK-
MafbHO AOMYCTUMOM ANSt AaHHOW WKHbI. Hanpumep, 4na WrHbl ¢ MHAEKCOM S MaKcMMasbHas CKo-
pocTb cocTaBnseT 180 KM/4, U NpeBbIWaTh ee HeJonyCTUMO.

HeKkoTtopble Npon3BoOANUTENN LIWH YKa3blBalOT B HAANMUCKU PA3MEPHOCTH WNHbBI ee Ha3HavyeHue.
Hanpumep, natMHcKasa 6ykea P (Passenger) nepe 3Ha4eHUeM LWWMPKUHBLI NPODUAS LWKHBI 03HaYa-
€eT, YTO WWHa NpeaHa3HadveHa ans n1erkoBoro asTomoomns. bykssl LT (Light Truck) yka3biBaloT, 4TO
LWMHa ANS ManOTOHHAMHOro rpy30BOro aBToMoGUS.

0O603Ha4vyeHne DOT yKa3biBaeT Ha COOTBETCTBUE WKHbI cTaHaapTam CLUA, a nHaekc E22, pac-
NONIOXKEHHbIN B Kpyre, — Ha COOTBETCTBME €BPONENCKUM CTaHdapTam. LindpoBon nHAEKC yKasbl-
BaeT Ha CTpaHy, NPOBOAMBLLYIO CepTUdUKaLMIo (B Halwem npumepe 22 — Poccus).

CornacHo HopmaTMBHbIM JoKymeHTaM CLLA Ha WwrHe AoMXKHbI 6blTb YKa3aHbl: MHAEKC N3HOCO-
ctonkocty; TREAD WEAR INDEX (TWI); nHAeKe, ykasbiBatowmni Ha cuenHble ceorcTtea (TRACTION
INDEX); TemnepatypHbii uHaekc (TEMPERATURE INDEX). CooTBeTCTBYOLWME HAAMUCU UMEIOTCS
ans 0603HavYeHns Matepuasna 1 Yucia CnoesB KopAa B KOHCTPYKLUK LWKHBI.

MaKcumanbHO JonycTumoe AaBlfieHrMe BO3JyXa B LMHE yKa3biBaeTca B Kunonackansx (klla)
N GyHTax Ha KBaapaTHbIv Alonm nocne Hagnucn MAX PRESSURE. 3To naBneHue namepsieTcs npwm
XON0AHOM COCTOSIHUM LLMHBI.

HeKkoTopble naTMHCKUe 6yKBbI, HAHECEHHbIE Ha LIMHE, YKa3blBalOT Ha COOTBETCTBUE YCNOBUAM
3KcnayaTauuu.

BykBbl «<M+S» (Mud+Snow — rpsi3b+CHer) yKa3biBaloT Ha TO, 4TO LWKMHa MOXET UCMONIb30BaTb-
CS MPU ABUXKEHUU MO FPA3M U CHETY.

WINTER (3uma) — 3MMHME LWKHBbI.

AQUATRED wnn AQUA CONTACT — wKHbI NnpegHa3HayYeHHble, B OCHOBHOM, A5 ABMXEHUS
Nno MOKPbIM loporam.

AS (All Seasons — Bce ce30Hbl) nin AW (Any Weather — nto6as noroga) — BCECE30HHbIE LWK-
Hbl, MPUrOAHbIE K UCNOMIb30BaHMIO Ha TBEPAbLIX JOporax B /lo60e BpeMsi rofa Ha 1to60Mm, B TOM HYM1C-
Jle MOKPOM M CKOIb3KOM MOKPbLITUW. MIHOrAa Ha3dHavyeHWe WNHbI YKa3blBaeTCs NUKTOrpaMmMamu.

CnoBo tubeless ykasbiBaeT Ha 6eckamepHyto WwuHy. TWI (tread wear indicator — nHanKaTop
M3HOCa NPOTEKTOPA) — 3HaK Ha GOKOBMHE LIMHbI MOKa3bIBAET PacnofioXeHne OTMETOK OCTaTou-
HOM BbICOTbI PUCYHKA B KaHaBKax NpoTeKTopa. 3HaK HaHOCAT Mo 6OKOBMHE y CaMOro Kpas npote-
KTOpa paBHOMEPHO B LIECTU MeCTax MO OKPYKHOCTU C KawJOW CTOPOHbI WWHbI. MeTKa MOXeT
npeactaBasfTb CO60M MO0 yNOoMsHYTYO Bbilwe abbpesunatypy (TWI), nn6o TWI co cTtpenkon, nn6o
NPOCTO CTpenKky 6e3 ByKB.

OBan ¢ Tpems undbpaMmn Ha OAHOM U3 CTOPOH LIMHbI YKa3blBaeT Ha BPEMS €€ U3rOTOBIEHUS.
[MepBble aBe LUMdPbI 0603HAYAIOT HEAENO U3FOTOBNEHUS, a TPETbS — oA M3rotoBneHus. LLnHsbl,
BbinyleHHble ¢ 2000 r., UMeloT YeTbipex3dHayHoe 0603HavYeHNe AaTbl U3rOTOBIEHUS.

191



Ha wunHax ¢ acCMMMETPUYHbIM PUCYHKOM MPOTEKTOPA MOXKHO BCTPETUTb OAHY M3 CReayoLmX
Haanucen:

ROTATION — HanpaBneHue BpalleHns (MPUMEHSETCS CO CTPESTKON);

LEFT — wwuHa ycTaHaBnIMBaETCs Ha IEBYIO CTOPOHY aBTOMOOUS;

RIGHT — wwuHa ycTaHaBNMBaeTCa Ha NpaByto CTOPOHY aBTOMOGUAS;

OUTSIDE nnu Side Facing Out — BHeLLHSS CTOPOHa Npu YCTaHOBKE Ha KONeco;

INSIDE unu Side Facing Inwards — BHYTPEHHSI CTOPOHa Npu YCTAaHOBKE Ha KOneco.

Benyuime nponssoanTenn aBToMOOMbHbIX LUMH MOCTOSHHO COBEPLIEHCTBYIOT X KOHCTPYKLMIO
N NPUMEHSIOT HOBENLLIME MaTepmanbl. TEXHUYECKMe pa3paboTKM HanpaB/eHbl B OCHOBHOM Ha Mo-
BbllUEHWE [OO0JITOBEYHOCTU LWKH, CHUXXEHWE COMPOTUBIEHUA KayeHUlo, YNydlleHWe CLEMNHbIX
CBOWCTB LWMH, OCOGEHHO Ha CKOMIb3KMX [JOPOXHbIX MOKPbLITUSX, CHUXEHWE LiyMa M co3[aHue
«6e30MacHbIX» WKH.

BE3OMNACHbIE LUXHbI

CerogHs NpaKTMYEeCKKU BCe BOAWUTENN BbIHYXAEHbl BO3UTb C COG0M 3anacHoe KONeco U UHCTPYMEH-
Tbl 4191 €ro 3aMeHbl, KoTopble o6najaloT onpefefieHHbIM BECOM M 3aHUMaloT MECTO B aBTOMOGU-
ne. HekoTopble NpoM3BOAUTENN KOMMIEKTYIOT CBOM aBTOMOGUAIN ManopasmMepHbiMK 3anacHbiMu
Konecamu, Tak HadblBaeMbIMK JoKaTKaMu (puc. 4.16), UMeloLLMMN HEGONbLLIOW BEC U rabapuThbl
1 NO3BONSAIOLMMU C HEGOSBLLOW CKOPOCTbIO JoexaTb 10 MECTa PEMOHTA.

TeM He MeHee MHOr1Me BoaWUTENM NPeanoYMTaoT BO3UTb C COO0M NOMHOPa3MePHbIE 3anacHble
Koneca. B HacTosillee BpeMS TaKKe NOSBUANCH crelnalbHble WWHbI, KOTOPble NO3BOAIOT 060M-
TMCb 6€3 3anacHoro Koneca.

B TeueHne MHOrmX NeT BeayLiMe NPOU3BOANTENM LWWH Aenanun NOMNbITKM CO3AaHNUS LWKH, KOTopble
He 6odTca nNpokonoB. HekoTopble nponssoautenn (Goodyear, Michelin) Bbinyckanu 6ecKaMepHble
LUMHBI C HECKONbKUMU FEPMETUNPYIOWMMHU CNOSIMU, KOTOPbIE O4E€Hb MEIEHHO BbIMyCKanu BO3ayX
B cllydae Hebonblumx noBpexaeHun. pyrue (Dunlop, Continental) yctaHaBnMBanu BHYTPU LIKHbI
cneunanbHble Kancynbl, KOTOpPbIE MPU CMSATUU WKHbI B pedynbTaTe Bbixoga BO34yXa paspyllaninch
W BbIAENSANN repMEeTU3MPYIOLLMI COCTaB M ras, KOTOpbIM HakaymBan WwuHy. CylwecTBYIOT 1 Apyrue Ba-
puaHTbl 6€30NacHbIX KOHCTPYKLIMM LWH U YCTPOMCTB ANs ObICTPOro PEMOHTA NOBPEKAEHHbIX LLWH.

KomnaHus Michelin pa3spabotana 6e3onacHyto wuHy «PAX» (puc. 4.17), KoTopas AENCTBUTENb-
HO He 60MTCS NPOKOJIOB U JaeT BO3MOXHOCTb aBTOMOOWIO ABUIraTbCA Ha MPOKOIOTON LUMHE OKO-
710 160 KM CO CKOpPOCTbiO 0 88 KM/4, COXpaHEHNAS ynpaBasieMoCTb U YCTOMYMBOCTb. ITOro, KaKk
npaBwmIo0, AOCTATOYHO AN15 TOro, YTO6bl 4OGPATLCSH A0 PEMOHTHOW MaCTEPCKOMN.

Kpome noBbilleHHOM 6€30MacHOCTH LMHA
«PAX» o6nagaeT MEHbLIUM COMPOTUBIEHUEM
Ka4yeHUIo U MeHbluen gedopmaumnen npu aen-
CTBMM BOKOBbIX CUJI, YTO yNy4yllaeT nokasatenu
YCTOMYMBOCTU M yNpaBAsSemMoCcTM aBTOMOOGUAS.
bopToBast 4YacTb LWKHbI MMEeeT crneLunanbHyto
KOHCTPYKLMIO, 3@ CYET KOTOPOM LUMHA MPOYHO
yaep»unBaetca Ha o6oae. 0604 Koneca, npea-
Ha3Ha4YeHHOro Ans WuHbl «PAX», HeCUMMETPUYEH
M HE MOXET MCMO/Ib30BAaTbCS ANS CTaHAAPTHbIX
wuH. 0604 MMeeT MOCKOEe MeTannM4yecKoe

Puc. 4.16. Ha HeKoOTOpbiX aBTOMOOMUASAX
3anacHoe KoJieco pacnosioraeTcsl B BbIgBUX-
HOM KOHTeHlHepe, noa NnoJiIoM OGaraxHoro
oTAeneHus
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KOJ/bLIO, MOKPLITOE 31aCTUYHLIM MaTepuasnom.
Konbuo pacnonaraetcsi BHyTPY CMOHTMPOBaH-
HOWM Ha 060/¢€ WKHbI U NPU BbIXOJE U3 HEE BO3-
ayxa obecneynMBaeT HeEOO6XOAMMYKO OMopy.



I

S

Puc. 4.17. WnuHbl <PAX» komnaHuun Michelin a: 1 — npoduib WuHbl 1 0604a; 2 — KOHCTPYKUMS 60p-
Ta WWHbl 06ecneYnBaeT NIOTHOE NpUKaThe K Nosike 0604a; 3 — B CMYLEHHOM COCTOSIHUM LUWHA OMu-
paeTcs Ha YCUNEeHHOoe KonbLL0; 6: WwuHbI «<PAX» ycTaHaB/IMBaeMble Ha HOBble aBTomo6unu Audi.

K HegocTaTKy WKHbI «PAX» cnegyeT OTHECTH TO, YTO OHa TpebyeT HecTaH4apTHbIM 0604, a AN ee
MOHTaxa HeobXxo4MMO creLmanbHoe o6opygoBaHue. TeM He MeHee HEKOTOpbIE CEPUMHbIE aBTO-
MOGUIM KOMMNEKTYIOTCA TaKUMU LUMHAMM.

KomnaHusa Goodyear BbinyckaeT wuHy EMT (Extended Mobility Tire — wMHa NoBbILWEHHOM MOGWIIb-
HocTw). WnHa EMT (puc. 4.18) BHelHe Mano oTanyaeTcs OT 06bIHHOM U MOXKET yCTaHaBIMBaATbCS
Ha cTaHZapTHbIK 0604. [Py NPOKOEe BO3yX U3 WWHbI BbIXOAMT, HO OHa NOAAEPKMBAETCH B paboyeM

Tl 6
Puc. 4.18. lluHa noBbilWeHHOW MoGunbHocT EMT: 1 — cnoun 6peKepa; 2 — AONOJIHUTENb-

Has BCTaBKa B MNjie4eBon 30He; 3 — KapKac WuHbl; 4 — 60pTOBOE KOMbLO; 5 — cnou B KapKa-
ce; a — CKnapgbiBaHue 0ObI4HOM WHUHbI; 6 — CKaaabliBaHUe WKUHbI EMT
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Puc. 4.19. Cuctema npousBoacTBa Komna-
HUK Siemens NOCTOSAHHO KOHTpPoAUpYyeT Aa-
BJieHWe Bo3jyxa B LUMHAX MOCpPeACTBOM
AaTYMKOB, YCTAHOBJ/IEHHbIX B Kojslecax

COCTOSIHMM 3a cHET 0COBOM KOHCTPYKLMK. B nne-
4eBOW 30HE LWKHbI, BOKOBUHE N BpeKepe Ume-
I0TCA crneunanbHble BCTaBKU U3 CUHTETUYECKO-
ro mMartepuana, KoTopble He MO3BONAOT LWHE
CK1aablBaTbCs M pa3pyllaTbes OT Harpesa.

Boautenb aBTOoMO6GUNA, 060pYyAOBAHHOIO
6e30nacHbIMK WIMHAMK, MOXET He 3aMeTUTb
NpPoKona, N03TOMYy NPOU3BOAUTENN TAKMUX LLIMH
TpebyloT, YTo6bl Ha aBTOMOGW/IM YCTaHaBIMBa-
NIUCb CUCTEMbI, Mpeaynpexjatolime soautens
0 NageHunn JaBneHus B WuHax (puc. 4.19). He-
KOTOpble aBTOMOGWM YXKE KOMIMJIEKTYOTCS
3TUMK CUCTEMAMMU, a ¢ Hos6ps 2006 r. Bce ner-
KOBble aBTOMOOMWAU Bbinyckaemble B CLUA,
[ONXKHbI 6bITb 060PYAOBaHbI UMW B 0693aTENb-
HOM nopsake.

YBennunTb 6€30NnacHOCTb U cOHepeYb LLIMHbI MOTYT HE TOSIbKO OMUCaHHbIE KOHCTPYKLIMK, HO U CUC-
TeMbl MOCTOSAHHOM NOAKAYKM LUIMH. TaKNWEe CUCTEMbI YCMELIHO UCMNOJb3YIOTCH Ha HEKOTOPbIX FPy30-
BbIX aBTOMOOGUASAX MOBbILEHHON NPOXOAUMOCTU, HO OHU MMEIOT AOBO/IbHO C/IOXHOE YCTPOMCTBO
W TPeOBYIOT HaNMyYnsa NOCTOSHHO paboTatollero Komnpeccopa. Pupma Cycloid narotaBnmBaet He-
6onblwune Hacochbl (puc. 4.20), KOTOpble yCTaHaBMBAIOTCSA Ha CTYMuLY Kofieca M COeAuHSAoTCA
LWIAHIOM C BEHTWUAEM LWKWHbI. TAaKOW HAacoC NPUBOAMUTCS OT BpallaloLWEencs CTyNuubl Koneca u npwm
3TOM rapaHTMPOBAHHO NOAAEPKMBAET NOCTOSSHHOE AaB/IEHWE BO3AyXa B LUMHE.

[MoKa Takne Hacocbl NpeAaHa3HayYeHbl TONbKO A8 rPY30BUKOB, HO GUPMa 3asiBASIET O CKOPOM

BbIMYyCKE HAaCOCOB W AJ151 IEFKOBbIX aBTOMOGUIIEN.

CoeauHeHne
C BEHTUNEM LUWHBbI

Bbixog
BO3ayXa

KpenneHnune
K cTynuue

Kopnyc Hacoca
_ BpallaeTca BMecTe
C KONlecom

MNMopuweHb, Bpalwascs,
ABWXKeTcs B3aj-Bnepes
BJOJIb MPOPE3EN KYSIUChHI

HenoaBWKHbIM
npPoOTMBOBEC
n Kynuca

Puc. 4.20. Hacoc ¢pupmbl Cycloid cocTouT U3 NpoTUBOBECA, IKCLLIEHTPUKA, MOPLUHSA C LLUIMHAPOM
U KNnanaHoB. [ina pa6oTbl Hacoca TpeGyeTcH TONIbKO BpalleHue Koneca
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§ 27

MNOABECKA

[NoaBecKa BXOAWT B HECYLLYIO CMCTEMY aBTOMOGUAS, OHa CBA3bIBAET KoJieca C Ky30BOM, BOCMPU-
HUMaET CUNbl, IENCTBYIOLME HA ABUKYLLMIACS aBTOMOOUb, U racuT KonebaHus Ky30Ba.

MNoaBecka aBToMO6MNS 06ecneYnBaeT ynpyryio CBA3b MeX/y Konecamm aBToOMOOUAS U ero Ky3o-
BOM (pamoW). Ecnun 66l aBTOMOGUb HE MMEeN NOABECKW, BOAUTESTb, MaCCaXKMpbl U rpy3 NOABEPraanch
Obl MOCTOSIHHLIM BO3AEWCTBMSAM OT HEPOBHOCTEN A0POrH, oLllyliany 6bl NOCTOAHHbIE TONYKK, yAaphbl
1 BU6paLm1, BOSHUKAIOLWINE NPU ABUKEHUM aBTOMOOUASA. TakuM 06pa3omM, NoBECKa aBTOMOOUNS
obecneymBaeT He0OX0ANUMbIV KOMPOPT Naccaxmnpam U COXPaHHOCTb rpy30B. [ToaBECKa CHUXKAET Be-
JIN4UHY CUNIOBOMO BO3AENCTBUS HA 3/1IEMEHTbI KOHCTPYKLMK aBTOMOGKAS OT AOPOMH, YMEHbLIAs TEM
caMbIM BEPOSATHOCTb MOSIOMOK, M 06ecnevymBaeT NOCTOSAHHbIM KOHTaKT Konec ¢ Aoporon. OT KOHCT-
PYKLMK NOJBECKN B 3HAYUTENbHOM CTEMNEHW 3aBUCUT NOBEAEHNE aBTOMOOGWNSA Ha A0pOre, BO3MOXK-
HOCTb AOCTUMEHMUS BbICOKMX CKOPOCTEN 1 6€30MacHOCTb NPU COBEPLLEHUN MAHEBPOB.

MoaBecKka nto60ro aBTOMOGMAS COCTOUT U3 HaNpPaBASIOLWEro, YNPYyroro, racailero ycTpomcTs
N 3N1EMEHTOB KpenaeHus NnoaBecku (puc. 4.21). B KOHCTPYKLMKM NOABECOK 6OMbLIMHCTBA aBTOMO-
6vnen NPUMEHSI0T cTabunmnaaTopbl NONEPEYHON YCTONYNBOCTH.

C nomolLbto HanpaBAsALWEro ycTPOMCTBa NOABECKM KOIECO aBTOMOOGUA COEIMHAETCS C Ky30-
BOM WX pamoi aBTOMOOMASA. Yepes anemMeHTbl HanpaBAsAoLWero ycTPOMCTBa Ha Ky30B aBTOMOOMU-
N1 NepeAatoTcs BCe CUilbl, BO3HUKALOLLIME B KOHTaKTe Koneca ¢ Joporon. Kpome Toro, Hanpasnsio-
LLiee yCTPOMCTBO ONpeaensieT xapaKkTep NepeMelLeHNs KoleC OTHOCHTENbHO Ky30Ba aBTOMOGKNS.

Mpun Hae3ae Koneca Ha HePOBHOCTb JOPOrK OHO NMPUMNOAHUMAETCS, U 3TO NepPeMeLLeHMe BOCNPK-
HUMaeTCH yrnpyrum YCTPOMCTBOM MOABECKHM, KoTopoe aedopmupyertcs (puc. 4.22) u tem caMblM Ha-
KannanBaeT NoJlyYeHHY0 3Hepruio. 3aTemM HaKoMIeHHaa 3Heprua nepeaaeTcs Ky3oBy aBTOMOOUNS,
KOTOPbIN, B CBOIO 04epe/ib, MPUNOAHUMAETCH Ha HEKOTOPYIO BbICOTY, @ 3aTEM Ha4YMHAET OMNyCKaTbCs.

3a cYeT ynpyrux CBOMCTB NOABECKM UCKIOYAETCA NOBTOPEHWE KY30BOM aBTOMOGWNS AOPOXK-
HbIX HEPOBHOCTEN M CYLLIECTBEHHO YNydllaeTcs NIaBHOCTb X04a aBTOMOOUASA. [loTeps aHepruum npwm
paboTe ynpyroro anemMeHTa He3HauyuTesbHa, 1 NO3TOMY BO3HMKatoLMe KonebaHns Ky3oBa MOryT
npoaoMKaTbCcs AOBOMbHO A0AT0, YTO HEGNAroNnPUATHO CKa3biBaeTcs Ha KomdopTabenbHOCTU ABK-
eHus. na yMmeHblIeHUs aMnInTyabl KonebaHni NPUMEHSIOT racslue ycTponcTBa — amMopTM3a-

3nemMeHTbl NOABECKHM

Ynpyrun

Hanpasnstowuin facawmm

Puc. 4.21. YcTpocTBO noaBecKu aBTo- Puc.4.22. Hae3pg Koneca aBToMmo6uie Ha f0-
mo6unsa POXKHYIO HEPOBHOCTb

195



TOpbI, KOTOPble 3GDEKTUBHO paccemBatoT IHEPTUI0 U MPUBOAAT K BbICTPOMY 3aTyxaHuio Koseba-
HUW. Ha camo4yBCTBUE YeloBeKa BIMSET He TOIbKO aMnauTyda KonebaHWM Ky30Ba, HO M MUX Yac-
ToTa. [103TOMY MPU KOHCTPYMPOBAHUKM NOABECKM C MOMOLLbIO nogbopa ynpyrux U racsiimx ycr-
poVCTB pa3paboTynKK CTpemMaTcs 06ecneynTb HE0OXOANMbIE XapaKTEPUCTUKM.

NOAPECCOPEHHbIE U HENOJAPECCOPEHHbIE MACCbI

KOHCTpYKLMS NOABECKM aBTOMOOUAS B 3HAYUTENIbHON CTENEHWN ONpPeaenaeTcs COOTHOLWEeHeM Me-
Ay NOAPEeCcCOPEHHbIMW U HEMOAPECCOPEHHbIMU Maccamu (puc. 4.23).

M3 Ha3BaHWs MOXXHO cAenaTb BbIBOJ, YTO NOAPECCOPEHHOM Maccon aBTOMOGWSA cHMTaeTCs Ta
€ro 4acCTb, KOTOpasi BOCNPUHUMAETCS NOABECKOM U UMEET MEXAy COO0N U JOPOrow ynpyruu ane-
MeHT. K HenoapeccopeHHbIM Maccam OTHOCSTCS BCe OCTaBLUMECS YacCTu: Koneca, WWHbI, CTynuLbl
Konec, TopMo3Hble 6apabaHbl UK AUCKK. Mpu Hae3ae Koneca Ha AOPOXKHYIO HEPOBHOCTb OHO
NOAHMMAETCA M NepefaceT yecunaune Ha Ky30B, AENCTBYS Yepes ynpyrun anemeHT. Bo3agencrame aTo-
ro nepemeLlleHuns Koneca Ha nepemMelleHne Ky3oBa 3aBUCUT OT TOr0, HAaCKONbKO Ky30B TaxKenee
Kosieca v BCEro, YTo COEMHEHO C HUM, — LPYrMMU C/I0BaMK, OT COOTHOLLIEHUS MOAPECCOPEHHbIX
M HenoapeccopeHHbIX Macc. YeM MeHblle BennvymMHa HEenoapecCOopeHHbIX Macc, TEM MeHbluee
BO3/IEMCTBME Ha MJIaBHOCTb XO[a OKa3blBAET [BMKEHME N0 HEPOBHOW Aopore. 3TO ABUIOCh OC-
HOBHOM MPUYMHON Nepexoia K He3aBMCHMMbIM NOABECKAM, KOTOPbIE HE UMEIOT TSXKeNon 6asnkKu, co-
eAVHSAIoLLEN KoNleca, 1 B KOTOPbIX TOIbKO CaMO KONEeco M BCe, YTO CBA3AHO C HUM, ABNSETCS HEMoA-
PECCOPEHHbIM.

bonblasa BeanYMHaA OTHOLIEHUS MOAPECCOPEHHbIX U HEMOAPECCOPEHHbIX MacC OKa3biBaeT
B/IUSIHWE HE TONIbKO Ha NJaBHOCTb X0Aa, HO U Ha CMNOCOGHOCTbL aBTOMOGKAS AepxKaTb gopory. Yem
TsXKeNnee Ky30B OTHOCUTENbHO Kosneca, TeM GbICTPEE KOeco BO3BPaLLAETCs HA MECTO MOCTOSIHHO-
ro KOHTaKTa, Nocne TOoro Kak 0TOPBETCS OT AOPOrU MPU Haedae Ha HePOBHOCTb. MO3TOMY KOHCTPYK-
TOPbl COBPEMEHHbIX aBTOMOGUIEN CTPEMATCH MaKCUMalbHO CHU3WUTb BENYMHY HENMOLPECCOPEH-
HbIX Macc.

A

/ AMOTVISaTOp Mpy>xnHa

HenoppeccopeHHas Macca

Puc. 4.23. NMoppeccopeHHble U HenoApecCopeHHble MacCbl aBTOMOGOUASA

196



CXOXAEHUE U PA3BAJ1 KOJIEC

[na noBbIWEHUS YCTOMYMBOCTM aBTOMOOWAS NPU ABUKEHUW, TETKOCTU YNPABAEHNUS U CHUMKEHUS
M3HOCA WKWH CNyKaT Yrbl YCTAaHOBKM NepeaHux ynpasnsieMblx Konec. K Takum yrnam OTHOCATCS:
CXOXAEHWE U pa3Ban Konec, NPOAO/bHbIN M NONEPEYHbIV HAaKNOH FreOMETPUYECKOM OCK NOBOpOTa
ynpaBnsiemoro Koneca.

MNepenHune Koneca aBTOMOOMANSA (@ MHOTAA M 3aAHWE) YCTAaHABNMBAIOT HE NapasnfenbHo, a noja
onpeaeneHHbIMK yrnamu apyr K apyry. lNonoxkeHue Koneca 0THOCUTENbHO BEPTUKANbHOW MIOCKO-
CTM Ha3blBaeTCs pa3BasioM Kofeca, a OTHOCUTENbHO FOPM30HTaNbHOM — cXoXaeHueM. Cxoxae-
HWe 1 pa3Ban 6bIBatOT Kak NoIOXKUTENbHBIMU, TaK U OTpULATENIbHbIMU (PUC. pUc. 4.24).

HecmoTpsa Ha TO YTO HaMMeHbLUee COMPOTUBIIEHNE ABUKEHUIO U MEHbLIWA U3HOC LWKH ByayT
B C/ly4ae, Koraa Koneca KaTaTcsl B BEPTUKaSbHbIX MIOCKOCTSX, NapasienbHblX NPOA0SIbHOM OCH aB-
TOMOGWAISA, UX BCE }Ke YCTaHaBAMBAIOT C Pa3BasioM M CXOXAEHUEM. [JeN0 B TOM, YTO NPU ABUKEHUU
aBTOMOGWNIA ero Kosieca Harpy*eHbl CUamMmun B3aMMOAENCTBUS C JOporon. Hanpumep, Ha nepeaHne
Koneca aBToMO6UASA € 3aaHWM NPUBOLOM 60/bLLYIO YacTb BPEMEHM AENCTBYIOT CUAIbI, HANpPaB/EH-
Hble NPOTMB ABWKEHUS WM CTpeMSsLLMECs pa3BEPHYTb Kofieca HapyxKy. B nogBecke aBTomob6uns
MMeloTCs YNpyrue aNemMeHTbl, KOTopble MMEIOT OnpeaeneHHyo 31aCTUYHOCTb U AatoT BO3MOXKHOCTb
KonecaM MOBEPHYTbCA Hapyxy. [na Toro 4Tobbl NpU ABUMKEHWW Kofeca KaTUAUChb napanfienbHo
NpPoAOAbHOM NIOCKOCTM aBTOMOOGWAS, UX MPeaBapUTEbHO YyCTaHaBAUBAIOT C HEGObLUMM MOJSTOXKMK-
TeNbHbIM CXOXAEHUEM. Y aBTOMOOWNEN C NEPEAHUMN BEOYLIMMM KOSleCamu, Y KOTOPbIX 60/bLUYIO
YyacTb BPEMEHM Ha 3TV Koneca AeNCTBYET cua Taru, coBnajatowas ¢ HanpaBneHUEM OBUKEHNUS,
Koseca ycTaHaBIMBAIOTCS C OTpULIATEIbHbIM CXOXAEHMEM. YCTaHOBKa KOfec ¢ pa3Banom 06ycnoB-
neHa 6onee CNOXHbIMW NpUYMHaMu. Koneca npu ABUMKEHUM aBTOMOGWUIISA MO BO3MOMHOCTU
[O/MKHbl HAXOAWUTHLCS B MOJIOXKEHUN, KOra OHM NepneHANKYASPHbI JOPOXKHON NOBEPXHOCTU (Hyne-
BOW yron passasna). Ecnn Koneco Katutca nofg yriioM K BepTUKasu, CLenieHne WuHbl ¢ JOporon
YMEHbLUAETCH, a NATHO KOHTaKTa LWWHbI C JOPOroN M3MEHSET CBOIO GOPMY, 4TO NPUBOAMT K NOAB-
NIeHnt0 6OKOBOW CUJbl, KOTOpasi CTPEMUTCS AeCTabUNnM3npoBaTh ABUKEHUE aBTOMOOUS.

MoHO co3faTb TaKyld He3aBWCUMYKO MOABECKY, B KOTOPOM Koneco 6yaeT nepemeliatbes
B BEPTUKaNIbHOW NJIOCKOCTU 6€3 HaKNOHa NpK ABUXKEHUU M0 060N NPSMONNHENHOW gopore. [opas-
[10 TPyAHEE COXpaHWUTb BEPTUKANbHOCTL KoJfleca, Koraa Ky30B8 aBTOMOGUIISA, K KOTOPOMY Npucoesm-
HEeH HanpaBASIoLWMI 3NEMEHT, HAKPEHSAETCS NPY NPOXOXKAEHMN aBTOMOGKMNEM noBopoTa. MNoaTomy
KOHCTPYKTOPbl COBPEMEHHbIX MOABECOK BbISICHWIMW, YTO Ny4lle MNO3BO/IUTb U3MEHATLCS pa3Bany,
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Puc. 4.24. CxoxpgeHue (a) u passan (6) Konec

197



HO crenatb ero HarnpasfeHHbIM MPOTUBOMOIOKHO KPEHY Ky30Ba, NOCKOJIbKY 3TO COXpaHsieT Bep-
TUKanbHOE MONOXKEHWE Konec Npu noBopoTax. Takoi noaxosa obecrneqynBaeT yayyleHue CLenHbIX
CBOWCTB NMpW NPOXOXAEHUW NOBOPOTOB U, KaK CNeAcTBHe, YayylleHUe YCTOMYUBOCTH U ynpaBnse-
MOCTH.

[ins camoBo3BpaTa Konec K NPsiMONIMHENHOMY IBUXKEHMIO NMOC/E MOBOPOTA CIYXKUT yros none-
peyYHOro HaKk/oHa LWKBOPHS. Hannyne Takoro HakoHa NPUBOAUT K BO3HUKHOBEHMIO CTaBUAN3npy-
lollero MOMeHTa Ha yrnpaBasieMblX Konecax, KOTOPbIM 3aBUCHUT OT BEMYMHbI 3TOrO Yrfla HaK/IoHa
W CUIbI TSXKECTH, MPUXOASLLMXCS Ha yNpaBaseMble Koneca, HO He 3aBUCUT OT CKOPOCTU ABUMKEHMUS.
3T yrnbl nexar B npegenax 6-10°.

HaKkioH reomMeTpuyecKom ocK B MPOAOSIbHOM MNOCKOCTU 3aK/I0YaETCs B CMELLEHUW HUMHEro
KOHLL@ 3TOM OCY OTHOCUTENbHO BEPTUKaNW. [laHHbIM Yyron HaKNoHa CYXWUT ANS1 COXPaHEHUs MPSMO-
JIMHEWHOrO ABUXEHWS KONEC MPpU ABUKEHUWU C GOMbLIMMU CKOPOCTIMU. CO3laBaeMble pPeaKTUB-
Hble YCUNIUS Ha Nnevax, NpeacTaBAsioLMX COB0M PacCTOSHUS OT TOYEK KacaHWs ¢ AOPOroi, cTpe-
MSTCH BEPHYTb Kosieca B MOJSIOXKEHUE MPSAMONMHENHOIO ABUKEHUS. ITOT yron o6bl4HO paBeH
1-3,5° 1 3aBUCKT OT GOKOBOM YNPYrocTH LWKH.

YNPYIMUE 3JIEMEHTbI

B KayecTBe ynpyrux ycTpomcTB B NOABECKAX COBPEMEHHbIX aBTOMOGUIEN NCNONb3YIOT MeTannye-
CKME Y HeMeTaInyeckne anemMeHTbl. Hanbonbluee pacnpocTpaHeHre noayuynunmn MeTaaindyeckme
YCTPOMCTBA: MPYXWHbI, IMCTOBbIE PECCOPbI N TOPCUOHbI.

Hanbonee wnpoKo (0CO6EHHO B MOABECKaXx NEerkoBblX aBTOMOOUIEN) MPUMEHSIOTCA BUTbIE
NPY>XWHbl, U3roTaB/IMBaeMble U3 CTajIbHOI0 YNPYroro CTEPXKHSA KPYrioro cevyeHus (puc. 4.25).

Mpu cxaTun NPYKMHbI N0 BEPTUKAIbHOM OCU, €e BUTKU CONMMKalOTCA M 3aKpydmnBatoTcs. Ecnum
NPYXMHa UMEET LUINHAPUYECKYD GopMy, TO Npu ee fedopmaLmm pacCToOAHUE MeXay BUTKaMu
COXpaHAeTCs NOCTOSIHHBIM W MPYXKUHa UMEET JIMHENHYIO XapaKTEPUCTUKY. ITO 3HAYMUT, 4TO Aedop-
Mauma LMIMHAPUYECKON NPYXKUHbBI BCerga npsamo npornopLmuoHanbHa NpuaIoXKeHHOMY YCUNIO, 8 NPYXK-
Ha MMeEeT NOCTOSIHHYIO XECTKOCTb. ECNIN M3roTOBUTL BUTYIO NPYXKUHY U3 NPYTKa NEPEMEHHOIO Cce-
YeHWs Uan Npuaath NPYXMHe onpeneneHHyo Gopmy (B BuAe 6040HKa UM KOKOHA), TO TaKOW ynpy-
MR aneMeHT ByaeT UMETb NEPEMEHHYIO XKeCT-
KOCTb. [py CXKaTum TaKoM MpYXKMHbl BHavyane
OyayT cOnMXKaTbCA MEHee XEeCTKMEe BWTKMW,
a nocne ux ConpuMKOCHOBEHUS B paboTy BCTY-
naT 6onee ectkue. pyKMHbI NepemMeHHOn
KECTKOCTM WMPOKO MPUMEHSAOTCA B NOABEC-
Kax COBPEMEHHbIX JIEFKOBbIX aBTOMOGUNEN.

K [oCTOMHCTBaM MNPYXWH, NPUMEHAEeMbIX
B KayecTBe YMNpyrux 3/IeMeHTOB MNOABECOK,
cnefyeT OTHECTU UX Manytd Maccy M BO3MOX-
HOCTb 06ecrneyeHns BbICOKOM MNaBHOCTU Xoa
aBTOMOOUNA. B TO e Bpems NnpyxunHa He Mo-
eT nepefasaTb YCUINSA B MOMNEPEeYHOn noc-
KOCTW 1 ee NpuMeHeHne TpebyeT Hannyuns B Noa-
BECKEe C/I0XHOr0 HanpaBsoLWEro YCTPOUCTBA.

JluctoBasa peccopa ciayxuna ynpyrum
3/IEMEHTOM MOABECKM €ELLE Ha NY)KEeBbIX dKMMa-
ax M nepBblXx aBTOMOOWUSIAX, HO OHa MPOAoN-
Puc. 4.25. MpyxuHa nopBeCKU aBTOMOGUNA aeT NPUMEHATbCS W B HalW AHW, NpaBaa
Jaguar c nepemMeHHOI }eCTKOCTbIO B OCHOBHOM Ha rpy30BbIX aBTOMOOWAAX. Tu-
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nU4YHaa NMCTOBasi peccopa COCTOUT U3 Habopa CKPeNNeHHbIX Mexay cobon nuctoB (puc. 4.26)
pPasnnYHON ANUHbI, U3rOTOBEHHbIX U3 MPYKUHHOM cTanu. JlInctoBas peccopa 06bl4HO UMEET dop-
My NoJsyanaunnca.

JINCTbI, N3 KOTOPBIX COCTOUT peccopa, UMeoT Pa3UYHYIO ANTMHY U KPUBU3HY. HeM MeHblue 4n-
Ha nucTa, Tem 60Jblle JomKHa OblTb €ro KPUBM3HA, YTO HEe06X0AMMO /15 6osee NIOTHOro B3anm-
HOro NpuferaHns MCToB B co6paHHoM peccope. MNpu TaKoM KOHCTPYKLIMM YMEHbLUAETCA HarpysKka
Ha camMbli J/IMHHbIV (KOPEHHOW) NMUCT peccopsbl. JIMCTbl PECCOPbI CKPENAAOT MeXay COO0M LEeHTPO-
BblM 601TOM M xOMyTamu. C NOMOLLbIO KOPEHHOIO ICTa peccopa NPUKpennseTcs WapHUPHO 060-
MMM KOHLL@MM K KY30BY WM pame 1 MOXKEeT nepefaBaTb YCUIUS OT Koslec aBTOMOGWASA Ha pamy uim
Ky30B. Popma KOHLOB KOPEHHOrO fIMCTa onpeaensieTcs cnocobom KpenieHus ero K pame (Ky3o-
BY) 1 HEOBXOAMMOCTbIO 06ecrnevyeHnss KOMMNeHcaUmMm U3MeHeHus aAnnHbl nucta (puc. 4.27). OauH
M3 KOHL,0B PECCOPbI AO/MKEH MMETb BO3MOXHOCTb NMOBOPaYMBaThCs, a APyror NnoBopavnBaTbes 1 ne-
pemellaTbes.

[Mpn pedpopmaummn peccopbl €e TUCTbl U3rMbatoTCsa U U3MEHSIOT CBOKO ANMHY. [py aTOM npo-
UCXOAMUT TPEHMWE JIUCTOB APYr O Apyra, U MO3TOMY OHM TPEOYIOT CMa3KK, a Mexay iuctamum peccop
JIErKOBbIX aBTOMOOGW/EN YCTaHaB/IMBAIOT CcreLnalibHble aHTUPPUKLMOHHBIE NPOKIaAKK. B To e Bpe-

11 12 1314 15

25 o4 23 22

Puc. 4.26. 3agHaa peccopHasi nogBecKa: 1 — npoyllMHa peccopsbl; 2 — pe3nHoBas BTY/Ka;
3 — KpOHWTeNH; 4 — BTyNnKa; 5 — 60nT; 6 — Wanbbl; 7 — nanew; 8 — pe3nMHoBbIe BTY/IKK; 9 — npy-
WHHag Wanba; 10 — ravika; 11 — KpoHWTenH; 12 — BTyNKa pe3nHoBas; 13 — BTynKa; 14 — nna-
CTWHa cepbru; 15 — 60nT; 16 — wTaHra ctabunmaaropa; 17 — KOpPeHHOW NUCT; 18 — NuUCThI
peccopbl; 19 — pe3nHoBbIN 6ydep xoaa catug; 20 — cTpeMsaHKK; 21 — HaknagKa; 22 — 6anka
3a4Hero Mocta; 23 — amopTusaTtop; 24 — XoMyT; 25 — NOHXEPOH pambl; 26 — KPOHLUTENH CTa-
6unnsartopa; 27 — cepbra ctabunusatopa
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MSl HaJnyMe TPeHUs B peccope nos3Bonser
racuTb KonebaHUs Ky30Ba M B HEKOTOPbIX Cy-
yaax gaeT BO3MOXKHOCTb 060MTUCL 6€3 Mnpu-
MeHeHUWs B MOABECKE aMOpPTM3aTopoB. Peccop-
Has noaBecKa MMeeT MNPOCTYI0 KOHCTPYKLMIO,
HO 6OJIbLIYIO Maccy, 4YTO W onpeaensier Hau-
6onbliee ee pacnpocTpaHeHWe B NogBecKax
rpy30BbiX aBTOMOGUNEN M HEKOTOPbLIX Ner-
KOBbIX aBTOMOGWUASAX MOBbILEHHON MNPOXOAM-
MOCTWU. [N yMEeHbLUEeHMUs MacCbl PECCOPHbIX
NOABECOK M YNyYlIEHUS NIaBHOCTU X04a MHO-
raa NPUMEHSIOTCS ManofIMCTOBbIE M OAHOSNC-
TOBble pPEeccopbl C JIMCTOM MEPEMEHHOro
no AnvHe cevyeHuns. [loBONbHO peaKo B noase-
CKax MPUMEHSIOTCS Peccopbl, U3rOTOBNEHHbIE
M3 apMMpPOBaHHOM nnacTtMaccbl. Hanpumep,
B 3aJHel noasecke aBTomobunsa Volvo 940
Mcnonb3oBanacb Takas peccopa, yCTaHOB-
NIeHHas nonepeyHo.

TopcuMoH — MeTaNIMYeCcKUn ynpyrun
anemMeHT, paboTalolWnii Ha CKpyYmBaHue.
O6bIYHO TOPCMOH MNpeacTaBnseTr cobon
CMNJ/IOWHON MeTal/InYECKUN CTEPKEHb KPYr-
JIOFO CEYEHUS C YTONWEHUAMM Ha KOHLaX,
Ha KOTOPbIX Hape3aHbl WanLbl. BcTpeyatoTea
NOABECKM, B KOTOPbIX TOPCMOHbI U3rOTOBJIEHDI
M3 Habopa nnacTuH WKW CTEPXKHEN (aBTo-
Mo6unn 3A3). OOAHUM KOHLLOM TOPCUOH Kpe-
Puc. 4.27. Cnoco6bl KpenieHus peccop: a — C BU- MATCSA K Ky30BY (pamMe), a Apyrum K Hanpas-
TbIMM yWIKamMu; 6 — Ha Pe3MHOBbLIX NoAywW-  fslouemMy YyCTponcTsy. [pn nepemeleHnsax
Kax; B — C HaKNaAHbIM YLWIKOM M CKONb3fl-  KONEC TOPCUOHbI 3aKpyyYnBatoTcs, obecneyu-
e onopomn Bas yNpyryto cBA3b MeXay KOeCOM U Ky30BOM.

B 3aBMCUMOCTM OT KOHCTPYKLMW MOABECKM
TOPCHMOHbI MOTYT pacnofnaratbCsd Kak BAOJb NPOAOSbHOM OCU aBTOMOOGUAA (06bIYHO Mog no-
IOM), TaK 1 nonepek. TOPCUOHHbIE NOABECKM MONY4atoTCs KOMMNAaKTHbIMKU U Nerkumu (puc. 4.28)
1 JaloT BO3MOXHOCTb PENYIMPOBKM NOABECKM NyTEM NpeABapUTENIbHOMO 3aKPy4YMBaHUS TOPCUOHOB.

HewmeTtanuyeckue ynpyrue aneMeHTbl NOABECOK AeNATCA Ha Pe3uHOBble, MHEBMAaTUYeCcKue
W rMApONHEBMaTUYECKME.

Pe3uHoBbIe ynpyrne aneMeHTbl MPUCYTCTBYIOT MPAKTUYECKM BO BCEX KOHCTPYKLIMSAX MOABECOK,
HO He B KayecTBe OCHOBHbIX, @ KaK AOMOMHWUTE/NbHbIE, UCNOMIb3YEMbIE 4151 OrPaHUYEeHNs Xoha Ko-
niec BBeEpX U BHU3. [puMeHeHMe JONONHUTENbHbIX PE3MHOBLIX OrpaHuynTenen (6ydepos, 0TGOM-
HWKOB) OrpaHu4YMBaeT gedopMaLLMio OCHOBHbIX YNPYrnX 31IEMEHTOB MNOABECKU, YBENNYMBAS €€ XKe-
CTKOCTb Npu 60MbLIMX NEpPeEMELLEHMAX U NpeaoTBpaLLas yaapbl MmeTanna no metanny. B nocneaHee
BPEMS PE3NHOBbIE 3/IEMEHTbI BCE Yallle 3aMeHSAI0TCS YCTPOMCTBAMU U3 CUHTETUYECKUX MaTepua-
N10B (NonunypetaH).

B nHeBMaTU4ECKMUX Yrpyrmux afemMmeHTax UCnosib3ylTcs ynpyrne CBOMCTBaA CXaToro Bo3ayxa.
Ynpyrum anemeHT npeactaBnsgeT cobom 6annoH, U3roToBIEHHbIN U3 apMUPOBAHHON PE3UHBbI, B KO-
TOpbIN NogaeTcs Noj AaBjeHWeM BO3yx OT creunanbHoro Komnpeccopa. Popma nHeBmobGansio-
HOB MOXET 6bITb pa3fiMyHoON. Mony4mnun pacnpocTpaHeHue 6anioHbl pyKaBHOro Tuna (puc. 4.29a)
W OBOMHbIE (ABYXCEKLMOHHbIE) 6anoHbl (puc. 4.296).
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Puc. 4.28. TopcuoHHas noagBecka. B 3agHen nogBecke aBTomoouns Peugeot 206 ncnonb3yiot-
cs ABa TOPCUOHA, COeAUHEHHbIE ¢ NPOAONbHLIMU pPblvaraMmu. B HanpaBasiowem ycTpoicTee
NnoABeCKU NPUMEHSAIOTCA Tpy64aTble pbl4aru, ycTaHOBJIEHHbIE NOA YI/IOM K NPOJ0JIbHOM OCHU
aBTomMoGunsa

K npenmyliectBam NHEBMATUHECKUX YNPYr1X 31IEMEHTOB NOJBECOK CNeAyeT OTHECTH BbICOKYIO
NNaBHOCTb X0Jla aBTOMOGWASA, HEBGOMNbLUYID MacCy M BO3MOMHOCTb MOAAEPIKaHUS MOCTOSAHHbLIM
YPOBHS Nnona Ky3oBa, HeE3aBMCUMO OT 3arpy3kun aBToMo6uns. NoaBeckun ¢ NHEBMaTUYECKUMU Y-
pPyruMu anemeHTaMun NpUMeHSIOT Ha aBTOOYCcax, MPY30BbIX U IEFKOBbIX aBTOMOGUANAX. [TOCTOAHCT-
BO YPOBHS noJia rpy3oBoi nnatdopmbl o6ecneymBaeT yao6CcTBO NOrpy3Ku 1 pasrpy3Kku rpy3oBoro
aBTOMOGWNIA, @ AN NErKOBbIX aBTOMOGUEN M aBTOOYCOB — yA06CTBO NpKY NOCaAKe W BbiCagKe nac-
CaXXMpoB. 119 nony4eHns caToro Bo3ayxa Ha aBTobycax v rpy30BbiX aBTOMOOGUIAX C MHEBMATU-
4eCKOM TOPMO3HOM CUCTEMOW MCMONb3YIOTCS WTATHbIE KOMMPECCOPbI, NPUBOAMMbIE B AENCTBME OT
ABWraTens, a Ha JIerKoBbix aBTOMOOWIAX YCTaHaBAMBALOT CreLmanbHble KOMMPECCOPbI, KaK npa-
BUWNO, ¢ aneKTponpusoaom (Range Rover, Mercedes, Audi). Mcnonb3oBaHne NHEBMATUYECKUX YIi-
pyrux anemeHToB TpebyeT MPMMEHEHMS B MOABECKE C/IOXKHOIO HanpaBAsloOLWEro 3feMeHTa
M aMopTn3aTopoB. [10ABECKN C MHEBMATUYECKUMM YNPYTUMU AIEMEHTAMMN HEKOTOPbIX COBPEMEH-
HbIX JIEFKOBbIX aBTOMOOWIIEN UMEIOT CIOXKHOE 3/IEKTPOHHOE ynpasneHue (puc. 4.30), KoTopoe

a
Puc. 4.29. Ynpyrue anemMeHTbl NMHEeBMaTUYECKUX MOJABECOK: a — pPyKaBHOro Tuna;

0 — ABOWMHbIE GA//IOHbI
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Puc. 4.30. NHeBMonogBecKa. Ha HOBbIX aB-
Tomoounax Mercedes E-knacca BmecTto
NPY)XUH CTa/IM NPUMEHATbLCA NMHeBMaTU4e-
CKHUe ynpyrue 3/ieMeHTbl

o6ecneynBaeT He TONIbKO MOCTOSIHCTBO YPOBHS
Ky30Ba, HO M aBTOMaTU4eCKOE MUBMEHEHME KECT-
KOCTWU OTAENbHbIX MHEBMOGAIOHOB Ha NOBO-
poTax M Mpuv TOPMOMKEHWUW, ANS YMEHbLUEHMS
KpeHa Ky30Ba W KNeBKOB, YTO B LLe/IOM MOBbI-
waet KomdopTabenbHOCTb M 6e30MacHOCTb
LABUXeEHUS.

MaponHeBMaTUYECKUMA YNPYrnii 3NEMEHT
npeacTaBnser cobor crneuunanbHylo Kamepy,
pa3feneHHylo Ha ABe MONOCTU 31acTUYHOM
MeMO6paHon unun nopHem (puc. 4.31).

OgHa 13 nosiocTen Kamepbl 3anosiHeHa
cXaTblM ra3om (06bl4HO a30ToM), a Apyras
XMUOKOCTbIO (CheunanbHbiM Macnom). Ynpyrue
cBovicTBa o6ecneymBatoTca CxaTbiM ra3om,
NMOCKOJbKY WAKOCTb NMPaKTUYECKN HE CHMUMa-
etcs. MepemelleHne Koneca Bbi3biBaeT nepe-
MeLLeHNe NOPLUHSA, HaxoAsdwerocs B UMIUHA-
pe, 3anofHEHHOM XUAKOCTbIO. [pK Xxoae Kone-
Cca BBEpPX MOpPLIEHb BbITECHAET U3 LMAMHAPa
UOKOCTb, KOTOpas NocTyrnaeT B KaMepy U BO3-

1 2 3

Puc. 4.31. TmpponHeBMaTU4YE€CKUIA YNPYIrMA aNIeMeHT: 1 — CxKaTbl ras; 2 — Kopnyc; 3 — Xua-
KOCTb; 4 — K Hacocy; 5 — K amopTu3aTOpHOM CTOMKE
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[EeNCTBYET Ha pa3aenutesibHylo MemopaHy, KoTopas NepeMeLLaeTcs u cxxumaeTt ras. [ng nogaepra-
HUSA HEOBXOIMMOr0 JaB/EHUS B CUCTEME UCTMOMNb3YETCH TMAPaBANYECKUIA HACcOC U TMAPOaKKYMYNs-
Top. U3MeHss aaBfieHUe XKUOKOCTHU, NoCTynalwwen nog MmemopaHy ynpyroro a/ieMeHTa, MOXHO
M3MEHATb AaB/ieHNE ra3a U KeCTKOCTb NoaBecKM. Mpu KonebaHmax Ky30Ba XUAKOCTb NPOXOAWUT
yepes CUCTEMY KNanaHOB M UCMbITbIBAET CONPOTUBNEHKE. [MapaBaMyecKoe TpeHne obecrneynsaeT
racsilime cBOWCTBa NoABeECKW. [MaponHeBMaTUYECKUE NOABECKN 06eCcneynBatoT BbICOKYO NnaB-
HOCTb X0A4a, BO3MOMXHOCTb PErYIMPOBKMU MOMOXKEHUA Ky30Ba M abdEKTUBHOE ralleHue Konebda-
HUI. K OCHOBHbIM HefoCTaTKam TaKoW NOJABECKM OTHOCUTCS €€ COXHOCTb U BbICOKas CTOMMOCTb.
OHa NpumeHsaeTcs Ha HEKOTOPbIX JIerkoBbix aBTomobumnsx (Citroén, Mercedes, Rolls-Royce v ap.)
W pexe Ha rpy3oBbix aBToMo6unsx (benA3).

CTABWJIU3ATOPbI NONEPEYHOW YCTON4YUBOCTH

[Mpn NoBOpOTE aBTOMOGUAS €r0 KY30B HAKJIOHAETCS Ha OnpeaeneHHbIN yron, Ha3blBaeMbIN YIIOM
KpeHa. BennyunHa yrna KpeHa 3aBUCHUT OT KOHCTPYKLMKU noaBeckn. CTabununaartopbl nonepevHomn
YCTOMYMBOCTM YMEHbLLAIOT Yrofl KpeHa Ky30Ba Ha NoBOpOTax M nepepacnpeaensoT Bec no Kone-
cam aBTOMOGUNS.

CrabunusaTtop nonepe4yHon yCTOM4MBOCTM aBTOMOGUA NPeAcTaBaseT co60M ynpyryto LWTaHry
M3 NPYXUHHOW CTanu B BuAe pactaHyton 6ykebl 1 (puc. 4.32). LUtaHra 3aKkpenneHa wapHUpHO
B CPeAHEN YaCTU Ha Ky30BE WK NoLPaMHUKE, 8 CBOUMU KOHLLAMU COEAMHSAETCS C MNOABUMKHbLIMU

Puc. 4.32. Crtabunusatop nonepe4yHon yctomumBoctu aBTtomoo6uns Pontiac Grand Prix
B CpeAHel 4aCcTU COeAUHAETCSH C MOMOLLbIO KPOHLUTEHHOB K NOAPAMHUKY, @ €ro KOHLbl lWap-
HUPHBLIMU TAraMU NPUCOEAUHSAIOTCA K CTOMKaM NoJBEeCKHU
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afieMeHTamu noaBeckn. CtabunnsaTopbl MOTYT yCTaHaBAMBATbLCA KaK B NepefHen, TaK U B 3ajHeN
yacTu aBToMO6MASA. YNpyrue cBoOncTBa cTabunmMaaTopa NposiBASOTCS NpU ero 3akpyunBaHnn, Kak
y TopcuoHa. Ecnv npu gBuKeHMM aBTOMOOGUS NEBOE M NpaBoe KOIeco nepemellatoTcs OgHOBpe-
MEHHO M Ha OAMHAKOBOE PaCCTOsIHWE, CTabUNN3ATOP NPAKTUYECKM HE OKa3blBaET BAMUSHMS Ha KeCT-
KOCTb OCHOBHbIX YMNpPYrnx 3/1eMeHTOB MNoABecKW. CTabunusatop 3aKpyyMBaeTcd U U3MeHseT
YKECTKOCTb, YMeHbLIas TeM CamMblM BEIMYUHY KpeHa aBTOMOOMAS. BOMbWKWHCTBO COBPEMEHHbIX
JIErKOBbIX aBTOMOGMNEN 060pyaAYOTCA KaK MUHUMYM NepeaHUM cTabunn3aTopoM NonepeyHom yc-
TOMYMBOCTH.

B 10 ke BpemMsa npumeHeHne cTabunn3aTtopoB co3faeT onpeaeneHHble npobaemsl. Hanpumep,
Korga Koneco, COeMHEeHHOe Co CTabunn3aTtopom, NOACKAaKMBAET Ha AOPOXKHOM HEPOBHOCTH, CTa-
6unM3aTop pearnpyeT Ha NepemMeLLeHNE Konleca, CTPEMACh HaKPEHUTb Ky30B. Ha mioxux goporax
3TO MOXET MPUBECTU K pacKavyMBaHMIO Ky30Ba B NonepeyHoM HanpasneHun. Kpome Toro, npu pes-
KMX MOBOpPOTax Ha 60/bLIOM CKOPOCTW NepepacnpeneneHne Harpy3ku 3a CHeT KeCTKOro ctabunu-
3aTopa nonepevyHomn yCTOMYMBOCTM MOXKET MPUBECTU K OTPbIBY OT JOPOrK BHYTPEHHEMO Koneca.

AMOPTU3ATOPbDI

KaK y)xe oTme4anoch Bbllle, 415 6bICTPOro raweHns KonebaHui Ky3oBa, BO3HUKaIOLWMX B pe3y/ib-
TaTe aedopmMaLun peccop WaK NPYKWUH MOABECKU, MPUMEHAOTCAS amopTM3aTtopbl. Kpome Toro,
aMopTM3aTop CHUXKaEeT CKOPOCTb BEPTUKAIbHOIO NepeMelLeH1s Koneca OTHOCUTENbHO Ky30Ba.

B noaBecKkax nepBbix aBTOMOOGWIEN NPUMEHSANINCb aMOPTU3aTOPbl C MEXaHUYECKUM TPEHMEM.
O6bI4HO TaKOM aMOPTM3aTOP COCTOSAN U3 Habopa GPUKLUMOHHBIX AMCKOB, CXKaTbIX MPYXKUHOW, KOTOPbIE
TEPAUCHL APYr O Apyra Npy NepeMeLLeHnsx NoaBecKU. Takne amopTusaTopbl 6bICTPO M3HALWIMBA-
JINCb W yXyAllanu NNaBHOCTb XO0A4a aBTOMOGMAS. MIM Ha CMeHy NPULAK TMAPaBAUYECKME pPblYaXK-
Hble aMOpPTU3aTOpPbl, B KOTOPbIX MEXaHUYECKOe TPEHME OblI0 3aMEHEHO Ha TPEHUE KUAKOCTH,
npoxoasillen yepe3 KannbpoBaHHble OTBEPCTUSA. Pbl4arKHble amopTu3aTtopbl ObliM AOBOSLHO
KOMMaKTHbI, HO paboTanu NpU BbICOKUX AaBNEHUAX XUAKOCTU, CUAbHO HarpeBanncb M Oblan
HeaoNroBeyHbl. B nogBeckax COBPEMEHHbIX aBTOMOOGUIEN MPUMEHSIOTCH TenecKonuyeckue
ruapaBnnMyeckre amoptusatopsl (puc. 4.33).

[enctBne Takoro amopTM3aTopa OCHOBAHO Ha MCMOJIb30BAHWKU TMAPaABAMYECKOro COMPOTUB-
JIEHMS, BO3HMKAIOLLEro Npu nepeTekaHmm XUOKOCTU N3 OAHOM NOIOCTU UMANHAPA B APYrylo Yepes
OTBEPCTUS, MEPEKPbLITbIE KNAanaHaMu CxaTus 1 oTaauu.

TeneckonuMyecKkmMn amopTM3aTop COCTOUT U3 FrEPMETUYHOrO LIMANKHAPA, BHYTPU KOTOPOro nepe-
MellaeTcs NopLIEHb, COEAMHEHHbIN CO LUTOKOM. LInAnHAP 3anofiHeH XXMAKOCTbIO. B mopLiHe nMetoT-
€Sl OTBEPCTHUS OMNPEAENEHHOIO AMaMETPa, KOTOPbIE 3aKPbIBAIOTCS MNOAMPYKUHEHHBIMU KlanaHaMmu.
OavH KnanaH yCTaHOB/IEH CBEPXY MOPLLHS, APYron — CHU3Y. [TOCKONbKY XUAKOCTb SBASETCS HECHKM-
MaeMmoW, TO NP1 NnepemMelleHM NOpPLIHA B OAHOM U3 NOMOCTEN LMIMHAPA NOBbILAETCS AaBneHue,
KOTOPOE OTKPbIBAET COOTBETCTBYIOWMI KNanaH, v *XMAKOCTb NepeTeKaeT Yepes 0TBEPCTUS U3 OAHOM
NonoCTU LUMAnHApa B Apyryto. IGdEKTUBHOCTb AENCTBUS aMopTM3aTopa NponopLMoHanbHa CKOpo-
CTV ABMXKEHMS NOPLWHS B LmMnuHape. CKOPOCTb NepeTeKaHns XXUAKOCTU U3 OAHOM NONOCTU LIUANHA-
pa B ApYrylo 3aBUCUT OT AMaMETPOB OTBEPCTUM U Pa3HOCTU JaBfieHW B nonocTax. CoBpeEMEHHble
TeNecKonnMyeckne amopTM3aTopbl 06bIYHO ABYXCTOPOHHME, T. €. OHW OKa3blBalOT COMPOTUBAEHUE
KaK Npw CaTuu, Tak 1 Npu pacTseHuun (otgade). O6bIYHO CONPOTUBIEHME NPY PaCTSIXEHUN 6ONb-
e, 4em npwm cxatnu. Jlobom TenecKonMYeCcKM amopTU3aTop AOMKEH UMETb YCTPOMCTBO AN KOM-
neHcaumn M3MeHeHns 06beMa XMUAKOCTU. [Jeno B TOM, YTO MpM CaTuK amopTu3aTopa BbiTECHSAE-
MbIM 06beM 60/IblUE, YHEM OCBOOOXAAIOLMICS C APYrOM CTOPOHbI MOPLIHS, MOTOMY YTO 3[€Cb YacTb
obbeMa uUMAMHAPa 3aHMMaEeT WToK. B amopTtusatope (puc. 4.33) NpuUMeEHSIeTCs creuunanbHas
nHEeBMOKamepa, 3anosiHeHHas CxKaTblM ra3oM, KoTopas M30/MpoBaHa OT OCHOBHOM 4YacTu
UMAMHAPa NnaBalowMM noplwHeM. Mpu xode cxatus amopTu3aTopa 06beM MHEBMOKaMepb
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Puc. 4.33. KoHCTpyKLUA (a) TeleCKONMUYeCKoro ogHOTPyGHOro amoptuaartopa: 1 — HUKHAA
npoyluHa; 2 — ras; 3 — naaBatowmnin nopweHb; 4 — paboyni LMAMHAP; 5 — NoplueHb; 6 — Kop-
nyc; 7 — WTOK NOPLUHSA; 8 — CabHMK WTOKa; 9 — HanpaBasaowas wWroka; 10 — BepXHAS NPoyLLu-
Ha; U (6) TeNeCKoNnM4YecKoro AByXTPYGHOro amopTtusaropa: 1 — HWKHASA NPOYLINHA; 2 — AOHHbIN
KnanaH; 3, 5 — paboyas nNonocTb; 4 — nopleHb; 6 — paboymin UMAMHAP; 7 — KOpryc pe3epByapa;
8 — Kopnyc; 9 — wToK nopuwHs; 10 — Bo3ayx; 11 — Hanpasnsowas WToKa; 12 — canbHUK
WTOKa; 13 — BepXHASA NpoyLiMHa

205



YMEHbLUAETCSH, a NpU Xo4e OTAayu — yBeNnyu-
BaeTcs. Hannunme nHeBmMOKamepbl obecneyu-
BaeT TaKKe KOMMEeHcaLno u3MeHeHns o6bema
paboyen KUAKOCTU NPU U3MEHEHUN TeMNepa-
Typbl. AMOPTM3aTOpPbl TAaKOro TUMNa Ha3blBatloT
OAHOTPYOHbBIMKU, ra3oHaMONHEHHbIMU. [ByX-
TpyOHble aMOpPTU3aTOPbl OTIMYAIOTCA HaIUyK-
€M elle OLHOro LMAWHAPA, BHYTPU KOTOPOro
HaxoauTcs paboymmn unnuHap (puc. 4.34).
JononHuTenbHas NonocTb, Haxoasauwas-
CSl MeXay BHYTPEHHUM U HaPYXHbIM LIMIUH-
ApaMn, Ha3blBaeTCsd KOMMEHCaLMOHHOMW.
KomMmneHcaunoHHaa nonocTb M30MpOBaHa
OoT aTMocdepbl, HO coobLlaeTcsd C BHYTPEH-
Hen nonocTtbio paboyero uyumnuHapa. lMpwu
X0[e CxaTus amopTn3aTtopa USANLLKK KUA-
KOCTM M3 paboyero uMnMHapa nepeTeKatoT
B KOMMEHCALMOHHYIO MONOCTb M Haxoas-
WHICA TaM BO34yx Cxumaetcq. MNpu xope
oTAa4yn amMopTM3aTtopa CxaTbl BO3JYX Bbl-
TECHSIET XMAKOCTb 06paTHO B pabo4yni Lu-
nvHap. Mpu oanHakoBbIX paboymx xoaax
OAHOTPYGHbLIM aMopTU3aTop PacCMOTPEH-
HOro TMna 6yaeT UMeTb OGOJbLYIO ANUHY,
YyeMm ABYXTPYOHbIN, N3-3a HaNU4YUA B LLMIUH-
Ape NHeBMOKaMepbl. HecmoTps Ha 3TOT He-

Puc. 4.34. Cxema pa6oTbl ABYXTPYGHOro
amMopTtusartopa: 1 — JOHHbIN KnanaH; 2 — nop-
leHb; 3 — KnanaH cxaTtus; 4 — WToK; 5 — Kna-

JOCTaTOK, B HacTosuiee BpemMsa 6Gosbluee
pacnpocTpaHeHWe WMelT O4HOTPYGHble
aMopTM3aTopbl, KOTOPbIE Jiyylie oxnaykaa-

naH ot6os I0TCS, MOCKONIbKY HE WUMEIOT ABOMHbIX CTe-
HOK. [BYXTpy6Hble amMopTU3aTopbl TaKKe
OblBalOT ra30HaNONHEHHbIMU. Y TaKUX aMOPTU3aTOPOB B KOMMEHCALMOHHOM MNONOCTH ra3
HaxoauTcsa nog gasneHnem. OCO6EeHHOCTbIO ra30Harno/IHEHHbIX aMOPTM3aToOPOB ABNSETCH
TO, 4TO B CBOGOHOM COCTOAAHMM LITOK aMOpTU3aTopa BbIXOAUT U3 LUMAWHAPA oA AENCTBU-
eM JaBsieHnd rasa. KoHcTpyKuKna ntob6oro amoptnsaTopa AOMKHaA o6ecneynBaTb repmMeTmy-
HOCTb. [1pM HapylweHWU repMeTUHHOCTU NOSABASIOTCSA CTYKM BO Bpemsi paboTbl NOABECKMU
n TepsaeTcs aGPEeKTUBHOCTb amopTu3artopa, 4To TpebyeT ero 3ameHbl. LLITOK amopTu3artopa
06paboTaH 4O BbICOKOM CTEMNEHW YUCTOTbl MOBEPXHOCTU, @ MEXAY LWTOKOM U BHYTPEHHEN
YacTblo UMAMHAPA yCTaHaBAMBaeTCa CnelnanbHOe HafeXKHoe YNnoTHEHWE. TaKnUM e Ha-
OEXHbIM JOIKHO OblTb YNIOTHEHME MaBatoLWEero NopLwHS B 04HOTPY6HOM aMopTM3aTope.
Mpun HapylleHNUM FrEpMETUYHOCTHM ra3 CMELLIMBAETCS C XKUAKOCTbIO, 06pa3yeTcs cxrxMmaemas
cMecb, 3aQPEKTUBHOCTb paboTbl aMoOpTU3aTOpPa CHMUMXKAETCS, NOABAAIOTCSA MOCTOPOHHUE CTY-
KW. Pa6o4yan NoBEpPXHOCTb LWTOKa NPeAOXPaHSAETCs OT NOBPEXAEHMN 3aWMUTHBIM KOXYXOM.
Ha KoHue WwToKa 1 Ha UUMIMHAPE UMEIOTCA KpenieHusa ans cCoeMHEeHNs amopTuaaTopa
C pbl4aramMmu NOABECKM M Ky30BOM aBTOMOOUNS. KpenneHne amopTM3aTopoB OCYLECTBSA-
eTCs C MOMOLUbIO YNPYrMx 31EMEHTOB.

HekoTtopble nponasoauTenu, Hanpumep dpupma KONI, narotaBnmBaetT amopTM3aTopsbl, B KOTO-
PbIX MOXXHO PEryMpoBaTh BPYYHYIO NEPENYCKHOM KnanaH. TaKkyto perynMpoBKy HE06X0ANMO Mpo-
M3BOAUTb NMepes yCTaHOBKOM amopTu3aTtopa Ha aBTOMOOWb A48 NonyYeHns Heobxoanmon addek-
TUBHOCTK. CywecTBylOT amopTmuaaTopbl (puc. 4.35), B KOTOpble BCTPOEHbI 3/IEKTPOMArHUTHbIE
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Puc. 4.35. Perynupyembie amopTusatopbl

KnanaHbl, U3MeHSoLWME NPOXOLAHblIE CeYeHuUs
OTBEPCTUMN, 4Yepe3 KOTOpble MPOXOAUT KWUA-
KOCTb. [1py HanMynn amopTM3aTopoB TaKOro
TMNa, BOAUTENb MOXET USMEHSATb XapaKTeEPUCTH-
KW MOABECKM MpPU ABUXKEHUM aBTOMOOUNS, Me-
peKoYast PEXMMbI («cnopT», «<koMbopPT U T. A.).

CoBepuweHHO Apyron NpuHUMn 6bia Npea-
JIOXKEH MOCTaBLMKOM aBTOMOOW/IbHBLIX CMUC-
Tem Delphi B ero KoHcTpykuun Magneride.
B Hel wucnonb3yetcsd CBOMCTBO HEKOTOPbIX
BA3KWUX XMAKOCTEW ObITb YYBCTBUTENIbHbIMM
K BO3AEWCTBUIO 3N1EKTPOMArHMUTHbLIX MONEw;
BA3KOCTb XWAKOCTU YBENMYMBAETCS C yCcule-
HWEM MO, MOJIEKY/bl BbICTpauBaloTCs B Lie-
NMOYKKU M CcO3JaloT Gosibliee COMPOTUBIIEHUE.
Komnanusa Delphi npogemoHcTpupoBana
aBTOMO6UNKN, 06OpyaOBaHHble amMopTM3aTo-
pamMu, rae oOblYHble OTBEPCTUA 3aMEHEHbI

Y3KMUMKU MpoxoJamu, B KOTOPbIX XUAKOCTb
NpoTEKAET MEXAY 3NEKTPOMArHUTHbIMU KaTyLU-
Kamu. Cuctema Magneride nmeeT orpoMHoe

Puc. 4.36. Amoptusatopbl Magneride pupmbi
Delphi uameHsl0T racsuwmue cBoOMcCTBa NpU
HaMarHM4YMBaHUU creLuanbHON KUAKOCTH

npPenMyLLECTBO, 3aK/oyaloleecs B TOM, 4TO

BASKOCTb KMAKOCTH, a crefoBaTeNbHO, U CTENEHb AEMMNPUPOBAHUSA MOTYT UBMEHATLCS B 3a-
BUCUMOCTH OT MUBMEHEHWS HANPSAXEHHOCTU SNEKTPOMArHUMTHOIO NoJis, KOTopas ynpaBnseTcs
MUKponpoueccopoM. lNoagobHble amopTu3daTopsbl (pUc. 4.36) yKe NOSIBUINCb B CEPUMHOM MPO-
M3BOACTBE.

9JIEMEHTbI KPEMJIEHUA NOABECOK

[etann nogBeckn aBTOMOGUNIA COEANHSIOTCS C Ky30BOM UK pamMoM C NOMOLLbIO 3NACTUYHbIX 3Ne-
MEHTOB. JnacTuyHble yCTpOVICTBa AaloT BO3MOXXHOCTb CyLLeCTBEHHO CHU3UTb YPOBEHb BMOpauum,
nepegaBaeMbli Ha Ky30B aBTOMOGWSA OT 4OPOTH, U YMEHbLWNTb TEM CaMbIM YPOBEHb LWIyMa B Ca-
JIOHE. B TO e BpeMs XeCTKOCTb 3/1aCTUYHbIX 3/1IEMEHTOB KpenieHns NoABEeCKU OKa3blBaeT BUS-
HMe Ha KWHEMaTUKY NMoJaBECKMN.
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B nocneaHue rogbl nonyyuna pacnpocTpaHeHMe NPaKTUKa, Koraa NnogBecKa KpenuTes ¢ Momo-
bl PE3MHOBbLIX BTY/IOK HE HEMOCPEACTBEHHO K Ky30BY, @ YCTaHaBNMBAETCS Ha OTAE/IbHOM XecCT-
KOM MoApamMHUKe, KOTOPbIH, B CBOKO O4epeb, KPEMUTCS K Ky30BY Yepes 31acTUYHbIE 3NIEMEHTHI.
Mpu aTom o6ecneynBaeTcs ABOMNHAA BUGPOMU30NSALLMA U CYLLECTBEHHO CHUXKAETCS YpOBEHb BUBGpa-
LMI, nepefatlowmnxcs Ha Ky30B aBToMoouns. NMpuMeHeHne noapaMHUKOB TaKKe ynpoLLlaeT TeXHO-
NOTUI0 COOPKK aBTOMOGUAS.

MaTepuran n KOHCTPYKLMSA KPEMNEMKHbIX 9/IEMEHTOB TaKXKe NpeTepneny 3HaunTenbHble U3MeHe-
HUSA. dNacTUYHbIE BTY/IKM U3rOTaBNMBAIOT MyTEM KOMOUHALMK pa3nYHbIX MaTep1anos, NpuaaHus
UM onpeaeneHHon GopMbl M MHOTAA 3anofHAS MX crneumanbHbIMU Kancynamu ¢ BA3KOM XKUAOKO-
CTbt0. TaKMe 3aNeMeHTbl MOTYT raCuTb ONpeAesieHHble YacToTbl BUOGpaLMM, a obecrnedyeHne pasnmy-
HOW YKECTKOCTU BTY/IOK B Pa3HblX HanpaB/iieHUsAX AaeT BO3MOXHOCTb CO3/1aBaTb MOABECKM C «Mac-
CMBHbIM» yIpaBiEHWEM, KOrla CU/bl, AEVNCTBYIOLLME B MOABECKE Ha NOBOPOTE, o6ecneymBatoT 3a-
[laHHOE NepeMeLLeHne Kofec, ynyylas TeM cambiM YNpaBaseMOoCTb aBTOMOGUAIS.

B nocnegHee Bpems Ha AOPOrMx aBTOMOOUISAX HAYMHAIOT NPUMEHATL 60N1ee CNOXKHbIE YCTPOK-
CTBa C 3IEKTPOHHBIM YNIPaBAEHUEM, KOTOPbIEe NO3BOAIOT OTGUNLTPOBATL GOMbLLYIO YacTb BUGPa-
LLIMA 1 LIYMOB.

NOABECKU COBPEMEHHbIX JIETKOBbIX ABTOMOBWJ/IEN

B 3aBMCHMMOCTM OT KOHCTPYKLIMM HanpasBnsioLero yCTPOMCTBa, KOTOpoe onpeaenseT xapakrep nepe-
MeLLEeHNs KofleC OTHOCUTENbHO Ky30Ba, NOABECKM NoAPa3aensoTcs Ha 3aBUCUMbIE U HE3aBUCKMbIE.

OCHOBHbIE€ KOHCTPYKLMK NOABECOK NpeacTaBneHbl Ha puc. 4.37.

3aBuCHMMble NOABECKM UMEIOT XKECTKYIO 6asiky, C NMOMOLLbIO KOTOPOW COEAMHATCA neBoe
W npaBoe Koneca. 06pasylwmnnca Takum 06pa3omM MOCT aBTOMOOUSA Ha3blBalOT HEPa3PE3HbIM.
[NepemelleHne 0gHOro U3 Koslec 3aBMCUMON MOABECKU B NOMNEPEYHOM MIOCKOCTM nepeaaeTcs apy-
romy. HesaBrcumas NnogBeCKa OT/IMYaETCs TEM, YTO KoJieca OHOM OCU HE MMEIOT MEXKAY CO60M He-
nocpeacTBEHHOM CBS3W U MOTYT NepeMeLlatbcs He3aBUCHMMO ApYr OT Apyra.

3aBUCHMble NOABECKM, B KOTOPbIX ABa KONeca COeaMHSAIOTCS XKECTKON 6ankon, NpaKkTUYecKn
nepectani NPUMEHSATLCS B KOHCTPYKLIMSAX COBPEMEHHbIX IEFKOBbIX aBToMo6unen. OHK elle BCTpe-
YatoTcsl Ha MaNOTOHHAXHbIX FPY30BbIX, Pa3BO3HbIX aBTOMOOUSAX M HA HEKOTOPbIX BHEAOPOXHUKAX,
NOCKOJIbKY HECMOTPS Ha 60/blUME HEMOAPECCOPEHHbIE MacChl, OHW 06/1aAatloT TaKUMK NPeUMyLLe-
CTBaMM, CylWEeCTBEHHbIMW 415 NOAOOHbLIX aBTOMOOGWIEN, KaK NOCTOSIHCTBO AOPOMXKHOMO npoceeTa
noA OCSIMU 1 BbICOKOW HaEKHOCTbIO.

M3 60nbLOro MHOroo6pasunsa NPMMEHSBLLMXCA B pasiMyHOe BpemMs He3aBUCHMMbIX NOJBECOK
B KOHCTPYKLIMSIX COBPEMEHHbIX JIEFKOBbIX aBTOMOGWIEN B OCHOBHOM MCMO/b3YIOTCS BCEro NaTb.
370 noaBecKa Ha ABOMHbIX pblyarax, noasecka Mak-depcoH (McPherson), Ha NPoAobHbIX pPblya-
rax, TopcMoHHas 6anka 1 MHoro3seHHas noasecka (Multilink). Ctporo rosops, NnogBecKa ¢ TOpCH-
OHHOW 6aNKoM He ABNSETCS NOJIHOCTbIO HE3aBUCUMOM, NOCKOJIbKY 60/bLINE NEPEMELLEHNS OAHOIO
13 Konec, Bbl3blBalOT NepemMelleHns apyroro. NoaBecku ¢ TOPCUOHHOM GaNikow M NOABECKWU Ha Npo-
[0NbHbIX pblYarax MCNob3yloTCs B KA4eCTBE 3a/JHWX NOBECOK JIErKOBbIX aBTOMOGUEN, B TO BPEMS
KaK oCTalbHble TPY TMNa MOryT UCMONb30BaTbCA Kak Ha NepeaHen, Tak U Ha 3a[HeN OCH.

NOABECKU HA BOMHbIX PbIYATAX
[NoaBecKa Ha ABOMHbIX pblyarax, NpeacTaBnseT cO60M KNacCUYECKYID HE3ABUCUMYIO MOABECKY,
COCTOSLLYIO M3 ABYX pPbl4aroB, PACcrnONOXEHHbIX APYr HAa4 APYroM, pa3ABOEHHble CTOPOHbI KOTOPbIX
KPensaTcs K Ky30BY, a MPOTMBOMOIOXHbIE KOHLIbI C MOMOLLbIO LAPHUPOB K BEPXHEN U HUKHEWN
yacTsiM NoBopoTHOM Landbl (puc. 4.38). Takum 06pa3om, CTynuua nepeaHero Kosneca MOXeT no-
BOPayYMBaTbCA BOKPYr ABYX LWAPHMPOB Npu NOBOpPOoTE. KOHCTPYKTMBHO TOIbKO OAMH M3 pbl4aros
MOXET UMETb BUbYaTyo GOpMy, APYron MOXKeT OblTb OAMHapHbIM (puc. 4.39).
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s | Buabl ynpyrix an-ToB |[pMEHEHME Ha 0csiX

8

g c::: % § g} % 3afHssa nepeaHsas

HasBaHue noasecki 2| £ 8 [8|E2 § 8 g"r 8| MMpumeHeHe Ha aBTOMOGUNSX

S| 8 =728 2|5| 3| &

- =g 8|8 8
1. Ha npoponbHbIx peccopax ¢ nonepeyHoit 6ankoit | 3 | — | + |[— [ — [+ [+ | + | + JlerkoBble, BHEAOP., rpy30Bble
2. Ha npopionbHbIX TArax ¢ nonepeyHoii 6ankon 3]+ — |+ |+ |+ |+ Jlerkosble, BHEAOP., rpy30Bble
3. Mozasecka C AblLLnoM 3|+ |—|—|+ |+ |+ |—|—| Ierkosble, BHeaop., rpy3osble
4. Ha npoponbH. pbiy-X, HArpyKeHHbIX Ha u3ruo Bl +|—|— |+ |+ |+ ]+ |+ IlerkoBble, BHEAOP.
5. Co cBA3aHHbIMM pblYaramy (TOPCHOH. 6anka) el — |+ + |— |+ ]|—|— IlerkoBble
6. Ha ABOVHbIX nonepeYHbIX pbiyarax Hl+ | ™ |+ | + [+ | + |+ |+ | Ilerkue rpys., BHenop., nerxkosble
7. Ha npocTpaHCTBEHHbIX pbl4arax 1 Tarax Hl+ | — |+ | + [+ |+ |+ |+ JlerkoBble
8. Ha npoAonbHbIX pblyarax Hi+ | — |+ |+ |+ |+ ]|—|— IlerkoBble
9. Ha kocblIx pblyarax Hi+ | — |+ |+ |+ |+ ]|—|— Jlerkosble
10. Hanpasnsitowas ctoika (tuna Mak ®epcoH) Hi+ | — [+ |+ |+ |+ ]+ |+ IlerkoBble

lMpumeyaHus.

3 — 3aBucumas noasecka; H — HesasncuMas nosecka.
* XapaKTepucT1KM NOABECKN MEHSIKOTCS OT 3aBUCUMOIA

710 HE3aBUCHMON NPW Pa3HbIX PACTIONONKEHNSX TOPCUOHHON Banki.
** MonepeyHas peccopa (BbINOMHSET PYHKLMN HXKHIX PblYaros).

Puc. 4.37. OCHOBHble KOHCTPYKL UK NOABECOK (a), MexaHu3m Yartta (6), Tara MNaHapa (B)
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I MonoxuTenbHoe nne4yo o6KaTKu

Puc. 4.38. Cxema noaBeCKMU Ha ABOMHbIX
pblyarax

Puc. 4.40. Cxema TOpMOXeHUs aBToOMOGuUNS
C NOABECKOM Ha ABOMHDIX pbl4arax. HaknoH
pbl4aroB NOABECKM fAaeT BO3MOMHOCTb
n3bexarb «KJIEBKOB» Ky3oBa Mpu TOPMO-
KEeHUn

Puc. 4.41. NepeaHas noaBecKka aBTOMOOUNSA
Jaguar S-type nmeet gBoiiHbI€ NoNepeYHblie
pbl4arv ¥ o4eHb AJIMHHYIO MOBOPOTHYIO Lan-
¢y. Takas KOHCTPYKUuus obGecneyumBaet
60/1blIOEe NPOCTPAHCTBO A/ pa3melleHUs
arperartoB noj Kanotom aBToMo6uns
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Puc. 4.39. NogBecKa Ha ABOMHbIX pbl4arax

Ecnv pblyaru Takom nogBecku 6yayT UMeTb
OMHAaKOBYIO [/IMHY, TO NPU BEPTUKa/bHbIX Mne-
peMelleHnsX Koneca ero passan He 6yaeT us-
MeHATbCA. OfHaKo NPU KpeHe Ky30Ba Ha NoBo-
poTe BHellHee, 60nee HarpyxeHHoe, Koneco,
OyAeT HaKNOHATLCHA MOA YIIOM, PaBHbIM yriy
KpeHa, a 3TO0 MOXET NPUBECTU K HapyLeHUIo
YCTOMYNBOCTU. [103TOMY O6bLIYHO BEPXHUM Pbl-
yar fenatoT Kopo4e HUKHero. Mpu TaKom KOHCT-
PYKLMM NOABECKM BEPTUKaNbHOE NepemMeLleHne
Konieca U3MEHSIET yron pa3sana, Ho Npu NoBo-
poTax NoBbIWAETCH YCTOMYMBOCTb, MOTOMY HTO
6onee HarpyeHHoe Koneco pacrnonaraertcs
BEPTUKaNIbHO K [OPOXHOW MOBEPXHOCTU
1 UMeEET Nyyllee cLemnieHune ¢ JOporon.

MoaBeCKM Ha [BOWMHbIX pblyarax coBpe-
MEHHbIX aBTOMOGUNEN UMEIOT He TONIbKO pas-
HYIO ONWHY pbl4aroB, HO WM HaKAOH pbl4aroB
B FOPU30HTAJIbHOM NIOCKOCTU (puc. 4.40).

MofaBecKa Cc TaKoW reoMeTpuen aaet BO3-
MOXHOCTb M36exaTb «KJIEeBKOB» Ky3oBa Mpu
TOPMOMXEHUN U UHTEHCUMBHOM pa3roHe. O6bly-
HO C 3TOM LieNblo HAKJIOHSIOT OCH, C MOMOLLbIO
KOTOPbIX OCYLLECTBNSETCH KpPenneHne noaBec-
KM K Ky30BY U OTHOCUTE/IbHO KOTOPbIX MOBOpa-
YMBaIOTCSA pblHaru.

K HepocTaTKaM TaKoro Tmna NofBecKU cre-
AyeT OTHECTU TO, YTO OHa 3aHWMaeT AOBOLHO
MHOro MecTa Mo WupuHe aBTomMobunsa, a aT1o
CO3/aeT onpefeNeHHble CIOXHOCTU B pa3Me-
LLEHWM NonepevHo pacnooXKeHHOro CUI0BOro
arperata. Cenyac MHOrMe KOHCTPYKTOPbI MUC-
NoNb3ylT B TaKWX MNOLBECKax MOBOPOTHbIE
Landbl 60/bLLOKN ANUHbLI (60NbLIE paguyca Ko-
fieca), 4To NO3BONSAET YyBENUYUTbL MPOCTPAHCT-
BO [J19 pa3MeLleHus [Burartefia U KOpOoOKM
nepepauy (puc. 4.41).



B nocnegHee Bpems Bce Yallle BMECTO Pa3ABOEHHbIX HUMKHUX Pbl4aroB UCMONb3YIOTCS pblyaru,
L-o6pas3Hon dopMbl. Bonee AnnHHaNA YacTb TaKOro pblvara KpenuTes K Ky30BY Yepes afacTU4Hble
BTY/IKM, o6nagatowme xopoluen aeMndupytollen CnocobHOCTbIO, YTO 4aeT BOSMOMKHOCTb addeK-
TMBHO racutb BUbpaLmm, nepeaatoLlimecs Ha Ky30B, 1 B TO e BPEMS HEe MPOUCXOAMT CyLLECTBEH-
HOrO M3MEHEHUS MONOXKEHNSA Koneca.

B KayecTBe ynpyrux aneMeHTOB NOABECOK Ha ABOMHbIX pbl4arax MOryT MPUMEHSATLCS NPYXKUHBbI,
TOPCUOHbI, MTHEBMATUYECKUE U TMAPONHEBMATUYECKHUE YCTPOWCTBA.

NMOABECKA MAK-®EPCOH
MNoaBecka Mak-®PepcoH (McPherson), OCHOBHbIM 3/1EMEHTOM KOTOPOW CNYXXMT aMopTM3aTopHas
CTOWKa, ABNSIETCS Pa3BUTUEM NOABECKMU Ha ABOMHbIX MOMNEPEYHbIX pbldarax, HO UMEET TONIbKO CHU-
3y OAMH UNK 4Ba nonepeyHblx pbliyara (puc. 4.42).

CHM3y aMopTM3aTopHas CTOMKa KpenuTcst K NOBOPOTHOMY KynaKy (puc. 4.43), a cBEpXY — K 6pbI3-
rOBWKY Ky30Ba aBTOMOGUASA.

[Mpn noBoOpOTE ynpaBAsemMblx KOIEC amopTU3aTopHas CTOMKa NoBOpaYMBaeTCs BMeCTe C 3a-
KPEenneHHOM Ha Hew NPYXKUHOM, YTO TpebyeT NPUMEHEHUS B BEPXHEN ONOpe NOAWMMHMUKA KaYeHuns
WX CKONMBbXEHUS C HU3KUM 3HaA4YeHUEM TPeHUs. BUHTOBbIE MPYXMHbI, PAcNOOXEHHbIE BOKPYr
aMOpPTM3aTOPHON CTOMKMK, 06bIYHO YCTaHaBAMBAIOTCA NO4 HEKOTOPbLIM YIIOM K €e 0CKU. TaKoM cno-
Cc06 yCTaHOBKM 06ecneyvynmBaeT CHUMKEHWE BENUYMUHbI «lTOPOrOBON ECTKOCTU» MOABECKM, Korga
CHavana npu HeboblUMX BEPTUKANbHbIX YCUIUSAX CO CTOPOHbI KOMleca He MPOUCXOAMUT CrKaTUs Npy-
MHbI, @ 3aTEM OHa CXMMaETCs AOBOJIbHO PE3KO. TO NO3BONSAET YCTPAHUTb HEMPUSATHbIE OLLyLLe-
HUS NPW ABUMKEHUM MO OTHOCUTENbHO POBHbBIM Aoporam. lNoasecka Mak-®epcoH obecnevymBaeT He-
3Ha4yuTeNbHOE, N0 CPAaBHEHMIO C MOABECKOM Ha ABOMHbIX pblyarax, U3MeHeHWe pa3Basa KoJiec npu
WX BEPTUKaIbHOM NepeMELLEHUMN.

K 0CHOBHbIM NpeunmyLlecTBam noaseckn Mak-depcoH cinegyeT OTHECTH TO, YTO OHa 3aHUMaEeT
HebOo/blLOM 06bEM M CO3AaET yaobCTBa Npu NonepeyHoM pa3melleHnn CMN0BOro arperaTa, Yto
06YCNOBUIIO €€ LUMPOKOE NPUMEHEHHE.

Puc. 4.42. Cxema noaBecku Mak-®epcoH
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Puc. 4.43. NepepgHana noaBecKka aBTomo6una BA3-2109: 1 — wapoBas onopa; 2 — cTynuua;
3 — TOPMO3HOW ANCK; 4 — 3aLUMUTHbIN KOXYX; 5 — MOBOPOTHbIN KyNaK; 6 — HUKHAS OnopHas Yyall-
Ka; 7 — MpyXWHa NoBEeCKMK; 8 — 3alMTHbIN KOXYX; 9 — 6ydep cxatus; 10 — BepxHAs onopHas
YalwkKa; 11 — pe3nHOBbIN 31eMEHT BEpXHEN onopsbl; 12 — 3alMTHbIA Koanak; 13 — noAwWnnH1K
BepxHen onopsbl; 14 — wToK; 15 — onopa 6ydepa catusg; 16 — TeneckonumyecKasa CTOMKa;
17 — ranka; 18 — 3KCLEHTPUKOBbIM 60T; 19 — NOBOPOTHbIN KynaK; 20 — Ban npuMBoja nepes-
Hero Koneca; 21 — 3alMTHbIN YEXON LWapHMpPa; 22 — HaPYXKHbIM WapHUP Bana; 23 — HUXKHWI Pbl-
yar; @a — CTOMKa C No/ibiM NMOBOPOTHbLIM pPbl4aromM; 6 — CTOWMKa C Le/ibHOMeTa/lsIn4eCKUmM
MOBOPOTHLIM pblYarom
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Puc. 4.44. Cxema nogBeCKU Ha NPOAOJIbHbIX pbl4arax

MHOIO3BEHHbIE NOABECKHU
MHOro3BeHHbIMM Ha3blBatOTCH NOABECKM, Y KOTOPbIX MOBOPOTHbLIM KynaK MK CTynuua Koneca co-
€AMHSAIOTCA C KY30BOM HE MEHee, YeM YeTbipbMS 3BeHbAMMU. ECv y NoABECKM € ABOMHbIMM none-
PeYHbIMU pbl4araMu pasfefivTb 3T pbldaru Ha OTAeNbHbIE, TO NOYYMUTCS NpocTenwas MHOro3BeH-
Has noABecKa. BnepBble HACTOSILLYIO MHOMO3BEHHYIO MEPEeSHIo MOABECKY NpumeHwuna dupma
Audi B 1995 r. Ha aBToM06MNe Audi A4. 1Ba HUKHWUX aIlOMUHUEBDLIX Pbl4ara Kpenuancb K nogpam-
HUKY Yepes pe3nHOBbIE BTY/IKK, @ K NOBOPOTHOMY pbldary — 4yepes3 OAM1H LWapoBoW WapHUp. Bepx-
HWEe pblHarM KPenuaucb K Kynaky Yyepes OTAesibHble LWapHMPbI, @ K Ky30BY Yepes BTylKU. Takas
KOHCTPYKLMSA NO3BOJIMAA YNYHLINTb XapaKTEPUCTUKM YyNPaBASIeMoCTU K YCTOMYMBOCTN aBTOMOOMU-
1191, NO CPaBHEHMIO C NOABECKOW Ha ABOMHbIX pbldarax.

MN3meHeHne GopMbl pblHaroB MHOrO3BEHHOM NOABECKM 1AET BO3MOXHOCTb HE TO/IbKO BapbUpoBaTh
MPOCTPaHCTBO A1 Pa3MELLEHNS arperatoB aBTOMOGWASA UM MHTEPbEP CaloHa, HO M 3aaaBaTb XKenae-
Mbl€ XapaKTePUCTUKN MBMEHEHUS Pa3Basia Uin KoJen Konec npu ABmxKeHunu. Npouecc pacyeta n Tpex-
MEPHOro MPOEKTUPOBAHUS KAa4eCTBEHHbIX MHOFO3BEHHbIX NOABECOK HE MOXET 060MTUCL 6e3 NpUMme-
HEHWUS COBPEMEHHbIX KOMMbIOTEPOB M MporpaMM. B HacTosLwee BpeMs MHOMME BeayLume NponM3Boau-
Ten aBTOMOGUIEN UCMONBb3YIOT B CBOMX KOHCTPYKLMAX TaK1e TUMbl MOABECOK (CM. puc. 4.25).

NMOABECKU HA NPOAOJIbHbIX PbIYATAX
HezaBucrumasa nogBecKa Ha NPOAOMbHbLIX pbldarax (puc. 4.44) nony4aeTcs NPOCTbIM NPUCOeanHe-
HMEeM Koseca K pblyary, pacrnofioXXeHHOMY BAOMb MPOAO/AbHOW OCM aBTOMOOWASA U LWAPHUPHO
3aKpenNeHHOMY K Ky30BY MK NOAPAMHWKY APYTMM KOHLLOM.

B KayecTBe nogpamMHMKa 4acTo UCnonb3yeTcs nonepeyHas 6anka, NpUKpenIeHHas K Ky3o-
BY. banky MOXHO BbINOJIHUTL B BUAE TPyObl, B KOTOPOW NMPOXOAUT TOPCUOH, ABAAIOLIMACA
yNpyrum anemMmeHToM noasecKu. lNoaBecka nosydyaeTcs NpoCTOn U KOMMAKTHOM U, KpoMe TOro,
3dbEKTUBHO BOCMPUHMMaAET OOKOBblE YCH-
nus. OHa YacTo NPUMEHSETCA B KavyecTBe 3a-
Hen noABecKM Hebonblinx aBToOMOOMNENn
(puc. 4.45). MNpn pasmeLLeHUK NoABECKK Noa
NOSIOM COXpaHAEeTCs BHyTPEHHEE NPOCTPaHCT-
BO 6arakHuKa.

Mpu paboTe NoABECKM C MPOAOSIbHbLIMU Pbl-
Yaramu Koneca nepemellaloTcs napansienbHo
OPYr APYry U MPaKTUYECKU HE MPOUCXOAMUT U3-
MeHeHUs yrna passana. [pun NpoxoxaeHum no-
BOPOTOB, KONeCa HaK/IOHSAIOTCA Mo Yriom,
paBHbIM KpeHY Ky30Ba. Takon HakIoH npusoaut  Puc. 4.45. ABTomo6unb Peugeot 206 ¢ He3a-
K HEKOTOPOMY YMEHbLUEHWUIO CUJbl CLEenieHuns BUCUMOM TOPCUOHHOW 3apHen NnoABeCKOW
Konec ¢ JOPOromn. Ha NPoOAO0JIbHbLIX pblyarax
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Puc. 4.46. 3apHaa nogBecKa aBTomoouna Audi A2 ¢ TOpCUOHHOM Gankon

NOABECKU C TOPCUOHHOM BAJTKOM
MNoaBecKa ¢ TopcuoHHOM 6anKkom (puc. 4.46) BeCbMa MNOX0XKa Ha NoABECKY Ha NPOAOSbHbIX pblyarax,
C TeM OT/IMYMUEM, YTO pblHark He COEAUHSIOTCS LWapHUPHO ¢ GanKom, a COCTaBNSAT C HEN eguHoe
uenoe. banka Kpenutcsa K Ky30BY He XeCTKO, a WapHMPHO (06bIYHO Yepes3 31acTUYHble BTY/IKK).
banka npeacraBnser co60M MOy KOHCTPYKLMIO, YECTKYIO Ha M3rnb, HO NOAATIMBYIO Ha Kpy4e-
HWe, 4TO MO3BOJISET KOMlecaM [ABUraTbCs BBEPX U BHU3, HE3AaBUCMMO Apyr OT apyra. [pu atom
ECTKOCTb 6Gasnikv B NOnepevyHoM HamnpaBfieHUW JOMKHA OblTb 4OCTATOYHOM, YTOObLI paccTosHWeE
MeXay Kosiecamu 6bis10 MOCTOSAHHBIM. B KayecTBe OCHOBHOIO YNpyroro aneMeHTa B Takux NogBec-
Kax Yalle BCEro MCnosib3yloTCs MPYKUHbI.

[NoaBecKa ¢ TOPCMOHHOM Gankon, nosiBuBLIasics B 1970-€ IT., cenyac WMPOKO NPUMEHSIETCS B Ka4YecT-
BE 3a4HeW NoABECKM Ha BOMbLUMHCTBE NepeaHEeNnpPUBOAHbLIX aBTOMOOUIEN MaSIOro U CPEeHEro KNaccoB.

[ogBecKa ¢ TOPCUOHHOM 6anKon 3aHMMaEeT NPOMEKYTOYHOE NONOXKEHUE MeX Ay 3aBUCUMbIMU
M He3aBUCMMbIMUK NogBecKkaMu. K npenmyLiecTBaM Takow NOABECKK ClefyeT OTHECTU HEBbICOKYIO
CTOMMOCTb M yA06CTBO MOHTaXKa B NpoLiecce NPon3BoACTBa.

PEFYJIMPYEMbIE NOABECKH

Ky3oB aBTOMOGMNS C 06bIYHOM MOABECKON OMYCKAETCS N0 Mepe 3arpyKeEHHOCTU aBToMo6uns. MNpu
3TOM YNpyrue anemMeHTbl NOABECKU CHMMAIOTCH M paboTaloT B TAKOM COCTOSHWUM, YTO CHUXKaeT
nnaBHOCTb xo4a. Kpome Toro u3MeHsAeTcs NosioxeHne dap 1 MOXKET HapyLUUTLCA yNpaBisemMoCTb
aBTOMO6UNS. N5 TOro, 4To6bl NOAAEPKMBATL YPOBEHD N0JIa Ky30Ba NOCTOSAHHbLIM, HE3aBUCUMO OT
3arpy3kuM aBTOMOOWNSA, B KOHCTPYKLIMK MOABECKM YacTO UCMOJIb3YIOT NMHEBMATUYECKUE YNpyrue
3/1EMEHTbI, KOTOPblE MOAKAYUBAIOTCH BO3AYXOM OT CMeLManbHOro Komnpeccopa. Cuctembl perynu-
POBKM YPOBHS MoJia Ky30Ba 06bIYHO YCTaHABAUBAIOTCS Ha A0POrue 1 60/bLiMe MOAENN 1S UCKITIO-
YeHUs BO3MOXHOCTU NpoceaaHus 3arpy>KeHHOro aBTomooumns.
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16 15 14 13

Puc. 4.47. 3agHaa nHeBMaTM4ecKana noaBecka astomo6uns New Range Rover: a — Bug
c3aau; 6 — Buj cnepeam; 1 — KpenneHus nogpaMHuKa; 2 — npaBbii NTHEBM0O6GaNnoH; 3 — npa-
BbI HUXHWIM ABOMHOM pblyar; 4 — cTabuanaatop nonepeyHon yCToninBocTn; 5 — neBbli MHEBMO-
6annoH; 6 — NeBbIN HUKHWUI ABOWNHOM pblyar; 7 — 3aAHWi COeAMHUTENbHbIN KnanaH; 8 — npasas
3a4Haq cTynuua; 9 — npasbli amopTm3aTtop; 10 — npaBbl BEPXHUIM ABOMHON pbidar; 11 — neBbin
amopTusatop; 12 — komnpeccop; 13 — neBas 3agHas cTynuua; 14 — neBbi pblyar; 15 — neBbin
BEPXHWIN ABOWHOM pblivar; 16 — neBbii 3aHWM AaTYMK BbICOTbl; 17 — 3aAHWi NoapaMHuK; 18 — npa-
BblM 3aAHWM AaTYMK BbICOTbI; 19 — npaBbli pblyar
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Puc. 4.48. 3apHasa nogBecKka asTomo6unsa Audi Allroad. B KayecTBe ynpyrux anemMeHToB
MCNOo/b3YIOTCA NHEBMaTUYECKUE 3/IeMEHTbl PyKaBHOIo Tuna

Cuctembl BblpaBHMBaHMA Ky30Ba MPUMEHSAOT ABYX BMAOB. OHM MOryT cpabaTbiBaTb CpaBHU-
TeNlbHO MeANeHHO, 0COBEHHO ANS PETYIMPOBKM CTAaTUHECKOrO MONOXEHWUS B 3aBUCMMOCTHU OT Ha-
rPY3KHU, UK JOCTaTO4HO ObICTPO /151 pearnpoBaHus Ha nepexofHble NPoLEeCChl BO BPeMS ABUKe-
Hua. TpocTenlume, MeaieHHo paboTatolmMe CUCTEMDBI, yIPaBASIOTCA BOAMTENEM U CXKaTbl BO34yX
B HWX NOCTYNaeT OT 3/IEKTPONPUBOLHOIO KOMIMpeccopa Yepes KanaH, C MoOMOLLbI0O KOTOPOro MOX-
HO rnogKayaTb CUCTEMY MK COPOCUTL B HEW AaBlieHne. bonee foporve n CnoxHble yCTponcTBa pa-
60TatoT NOMHOCTLIO aBTOMATUYECKH, U MPU ITOM UCMONbIYIOTCH AATYUKK BbICOThI Ky30Ba, YCTPOWM-
CTBa A/19 PErYIMPOBKMU BbICOTbl U UCTOYHUK IHEPTUU AN NPOBEAEHUS PETYIUPOBKMU.

AsTomo6Mnb New Range Rover umeeT nepefHiol v 3afHIO MHeBMaTU4YeCKUe MNoABECKU
(puc. 4.47), cHabxatolmecsa cxaTblM BO3JyXOM OT HEGONbLLIOrO KOMMpeccopa € 3NEKTPONPUBO-
nom. Kaxpgoe Koneco 060pyaoBaHO AaTYMKOM BbICOTbl Ha4 YypoBHEM Aoporn. PaboTon noaBecKn
ynpaBaseT cneumanbHbii MMKPOMPOLLECCOP C MOMOLLbIO CUCTEMbI KNanaHoB.

TaKkas KOHCTPYKLMSA NOABECKM He TO/IbKO o6ecrneynBaeT NOCTOAHCTBO YPOBHSA Ky30Ba HeE3aBM!-
CUMO OT 3arpy3ku aBTOMOGMNSA, HO U @aBTOMaTUYECKM 3MEHSAET AOPOXKHbIM NPOCBET B 3aBUCMMOCTH
OT CKOPOCTU ABMKEHUA aBTOMOOUAA. MUKpOnpoueccop TakxKe ynpaBnseT JaB/ieHneM Bo3ayxa
B OTAE/NbHbIX MHEBMaTUYECKMX 3NIeMeHTax NoABECKM, yaydlas noseieHve aBToMobuisa Ha pas-
JINYHbIX JOpOrax.

B HacTosilwee BpemMs NHEBMATUYECKUE NOABECKNU C UHTENPUPOBAHHbLIM peryiMpoBaHuem ycra-
HaBNMBalOTCS Ha HEKOTOPbIX aBToMobunax Mercedes, Audi (puc. 4.48) u ap.

AKTUBHbIE NOABECKHA
MNopnep»aHne NOCTOAHCTBA YPOBHS Ky30Ba 06ecne4ymBatoT He TONIbKO MHEBMAaTUYEeCKKE, HO U Tna-
ponHeBMaTu4eckne nogBecku. B Teyenne mHorux net pupma Citroén o6opygoBana CBoOM aBTOMO-
OWN TMAPONHEBMATUYECKOW MOABECKOM A5t 06ecneyeHms NOCTOSHHOIO YPOBHS Noa Ky3oBa U 13-
MEHEHUS OPOXKHOI0 NPOCBETA MO XenaHuto Boautend. Cenyac MHorme GuMpMbl 3aHMMaKOTCS
pa3paboTKON aKTMBHOW NOABECKU. B naeane aktMBHas nogsecka ob6ecnevynBaeT ¢ O4HON CTO-
POHbl BO3MOXHOCTb NMepeMeLLEeHUs KOnec No TPaeKTopusaM, KONMUPYOLWUM JOPOXHbIE HEPOBHO-

216



Puc. 4.49. TmpponHeBmMaTnyecka noasecka Hydroactive aBtomo6unsa Citroén C5 moxxeT us-
MEHSATb CTeNeHb }XeCTKOCTU U KoadPuLMeHT AemndUpoBaHUs B COOTBETCTBUM C YCIIOBUSIMU
ABWXKEHUA: 1 — MHTEerpMpoBaHHbIN y3en r’MapoTPOHUK; 2 — CTOWKM nepeaHen nofaBecku; 3 — ne-
peaHun PerynaTop KeCcTKocTu; 4 — nepeaHui 3NEKTPOHHbIN AaTYMK NONOXKEHUS; 5 — 3aaHue rua-
pornHeBMaTUYeCKMe UMAMHAPBI; 6 — 3adHWN PErynsaTop KEeCTKOCTU; 7 — 3a4HWUN 3NIEKTPOHHbIN
JaT4YMK NONOXKEHUS; 8 — BNIOK ynpaBfeHus; 9 — faTyuK NoNoXKeHUs pynesoro Koneca; 10 — pe-
3epByap 419 XUAKOCTY ruapocuctemsl; 11 — neganu «ra3a» n TopMo3a

CTW, a C pyron — coxpaHseT ypoBeHb nona Ky3osa. [Ipobnema coOCTOUT B TOM, YTO 419 paboThl Ta-
KOW NOABECKW HEOBXOAMMO 3apaHee OLEeHUBaTb HallMYUe U BEIMYUHY HEPOBHOCTEN Nepes aBTo-
MOGUIEM, MOTOMY HTO Nt06as MeExaHUYeCcKas cUCTEMA XxapaKTepu3yeTcs 3anasblBaHMEM CBOEro
cpabaTbiBaHKs. CyLLECTBYIOLLME Ha CEMOAHALWHMI AEHb SKCNEPUMEHTaNbHbIE CUCTEMbI 06ecneYu-
BalOT MOCTOSAHHYIO OLEHKY Harpy3ku, NpUXoAslLencs Ha Kak[oe KOJeco, U Npu ee yBeln4yeHum
(Hanpumep, Korga Koneco Hael)aeT Ha NPenaTCTBME) rMAPaBAUYECKUIA LUINHAP NPUNoagHUMaeT
KONeco, a Npu yMeHbLIEHUN Harpy3Kku onyckaert. MapaBaMyeckme CUCTEMbI, UCMOJIb3yeMble
B TaKMX NOABECKaXx, TPebyoT 60/1bLON MOWHOCTH nNpmnBoaa (0Kosio 10 KBT) 1 He MOryT 6bITb PeKO-
MEHAOBaHbl 415 LWMPOKOro NPUMEHEHUS, MO KparnHeW Mepe B HacToslllee BpeMs. Kpome Toro,
NpeLm3noHHbIE TMapaBIMYEeCcKUe y3/ibl CTOAT JOPOro, a Npu BbiXode UX U3 CTPOS NoABECKa MNOJIHO-
CTblo TEpSET paboToCnoCO6HOCTb.

dupma Citroén npm cosgaHunm cuctembl Hydractive nowna no gpyromy nytu, BHECH UBMEHEHUS
B CBOIO MMAPOMNHEBMATUYECKYIO MOABECKY (puc. 4.49).

MNoaBecKa 6bina AOMOMHEHA ABYMS MMAPONHEBMATUHECKUMU YNIPYTUMU 3NIEMEHTAaMMU, BKIIO-
YEHHbIMWU B KOHTYpPbI YIpaB/ieHUs nNepeHen U 3agHeEN NO4BECOK, CUCTEMON KlanaHos, ynpasnge-
MbIX MUKPOMPOLLECCOPOM, KOTOPbIA MOXET U3MEHSATb KaK ECTKOCTb YNPYrux 3/1IEMEHTOB, Tak U aMop-
TU3UpYtoLWMe CBOMCTBA (MyTEM U3MEHEHUS MPOXOAHbIX CEeYEHMM KNanaHoB).

dupma Citroén paspaboTana TakKe cuctemy Activa, B KOTOPOW MCMONb3YIOTCSA ABa M’MAPaBIn-
YECKMX LUIMHAPA, PACMONOXEHHbIX NO AWaroHa n B NPOTUBOMOJIOMKHbIX «yriax» aBTOMOOGUNIS Me-
/Y Ky30BOM M nogseckon. CucTema BbICOKOro AaBneHus orpaHnimMBaeT KpeH Kysosa Ao 0,5°, 4To
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Puc. 4.50. AKTUBHafa nogBecKa aBTomoounsa Mercedes

ana soautens sBoobuwe Heouwytumo. 3anac B 0,5° goctatoyeH ans npeaoTBpalleHnst pbiCKaHUA
aBTOMOGWAS, o6ecneynBas, MPaKTUYECKU BEPTUKAIbHOE MOMOXKEHWE KY30Ba, KOrAa aBTOMOGUIb
NBUWXETCA Ha NoBopoTe. ATO rapaHTUPyeT BePTUKANbHOE MOMOXKEHME KOTEC U XOPOLLYO YCTOM-
YUBOCTb.

B 1999 r. komnaHus Mercedes cosgana cuctemy ABC (Active Body Control — aKTUBHbIA KOHT-
poNib NONOXKeHMA Ky3oBa). OCHOBHbIMKW 3nemMeHTamu noasecku (puc. 4.50) B aTo cucteme ABNS-
0TCS cneumanbHble aMopPTM3aTOPHbIE CTOMKKM, B KOTOPbIX MPYXKMHA HAX0AUTCS B LMAMHAPE, U Ha
NPYXWHY MOXET BO3AENCTBOBATL NOPLLEHb, NEpeEMELLAEMbIV AaBNEHNEM XNAKOCTU OT rMapaBu-
4YeCKOro Hacoca W ABYX rMApOaKKyMynsiTOpoB.

[MapaBnnyeckas cucteMa paboTaeT napanfiesibHO C NPYXUHOM M 06bIYHBIM @aMOPTU3aTOPOM,
No3TOMY MNP BbIXOAE M3 CTPOS 3TOM CUCTEMbI COXPaHAETCH BO3MOXHOCTb ABUKEHWUS aBTOMOOWNS.
Cuctema ABC He ycTpaHSeT NOMHOCTbIO KonebaHWM Ky30Ba, HO OrpaHnYMBaET X YacToTy. [loTpeb-
JleHne AONONHUTENbHOW 3HEepPrum orpaHmnyeHo 4o 3 KBT. YnpaBneHue noaBECKOW OCYLLECTBASETCS
C MOMOLLbIO ABYX MMKPOMPOLIECCOPOB, MoyYalolmMx curHanbl oT 13 aaTynKoB. Takas nogBecKa
No3BOJIIET OTKA3aTbCs OT CTabWUINM3aTOPOB NMOMEPEYHON YCTOMYMBOCTU, @ UBMEHEHME KECTKOCTH
YNpyrux a71eMeHTOB [1aeT BO3MOMXKHOCTb 3HAYUTENIbHO OrpaHMuYnBaTb KPEH Ky30Ba, YTO MOJOXM-
TeNbHO BAUSIET HA YCTOMYMBOCTb M yNpaBisSeMoCTb aBTOMOGUNS.

OCOBEHHOCTU NOABECOK I'PY30BbIX ABTOMOBU/IEN

B KOHCTPYKLMK GONbLIMHCTBA rPy30BbIX aBTOMOOGUIEN, NPULLENOB M aBTOBYCOB NPUMEHSIOTCS
3aBWCUMblE MOABECKN Ha MPOAONbHbIX MOYIMNTUYECKMX IMCTOBLIX peccopax (puc. 4.51). B rpy-
30BblX aBTOMOGUASAX M aBTOBYCcax Harpy3ka Ha 3alHUM MOCT MOXET MEHSTbCS B 3HAYUTENbHbIX
npeaenax B 3aBUCMMOCTH OT MacChbl NEPEBO3NMOr0 rpy3a M KOMYeCcTBa naccaxmpoBs. Moatomy
peccopHas NoABeCcKa 3aHero Mocta, MOMUMO OCHOBHOWM PECCOPbI, COAEPHKMUT AOMONHUTENbHYIO —
noapeccopHunK. OCHOBHas peccopa cpefHen HYacTblo KPEenuTcsa ¢ MOMOLLbIO cneumanbHbIX
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Puc. 4.51. 3apgHAaa peccopHaa noaBecKa rpy3oBoro aBromo6unsa: 1 — ywWKO peccopbl;
2 — pe3nHoBas BTYy/NKa; 3 — KpPOHWTENH; 4 — BTynKa; 5 — 6ont; 6 — Wwanba; 7 — naney,;
8 — pesunHoBble BTYNKW; 9 — wanba npyxuHHasa; 10 — ranka; 11 — KpoHWTenH; 12 — BTy/Ka
peanHoBas; 13 — BTynKa; 14 — nnactuHa cepbru; 15 — 60nT; 16 — xoMyT; 17 — KOPEHHOM JIUCT;
18 — nucTbl peccopbl; 19 — gononHuTenbHas peccopa; 20 — cTpeMsiHKa; 21 — HaKnaaka;
22 — 3aHWIN MOCT; 23 — amopTu3aTop; 24 — pe3nHoBas nogyluKa; 25 — NOHXEPOH paMbl

XOMYTOB — CTPEeMSAHOK — K 6anke MocTa. KoHLbl peccopbl KpensaTcs K pame aBToMo6uis no-
CpefCTBOM creunasbHbIX KPOHWTENHOB. [TOCKONBKY A/IMHa peccopbl Npu ee Npornée n3meHseTcs,
O[IMH M3 KOHLLOB Peccopbl AOKEH UMETb BO3MOXHOCTb MPOAOJIbHOIO NEPEMELLEHUSA OTHOCUTENbHO
paMmbl. C 3TOM Lefbio NPUMEHSIOT CneLmanbHble KPOHLWTENHbI C KayaloLencs Cepbroi, CKoNbaslime
W 3N1aCTUYHbIE OMopbl.

[loapeccopHUK UMEET MEHbLLIEE YACIIO IMCTOB, YEM OCHOBHAas peccopa. B cpeaHen 4acTi OH Tak-
e KpenuTcs K 6anike MocTa, 06bI4HO CBEPXY OCHOBHOM PECCOPbI, @ €r0 KOHLLbI HE KPENSATCS K pame.
Ha pame, HaNnpoTUB NIOCKMX KOHLLOB NMOAPECCOPHUKA, YCTaHaBIMBAIOT YNOPHbIE KPOHLWTEHHbI. Kor-
[la aBTOMOOW/Ib HE Harpy>KeH, paboTaeT TO/IbKO OCHOBHasi peccopa. [pu onpeaeneHHoON Harpyske
OCHOBHasi peccopa NpornbaeTcs Tak, H4TO KOHLLbl MOAPECCOPHUKA YMPAIOTCA B KPOHLITEHHbI, U pec-
COpbl Ha4YMHalOT paboTaTb COBMECTHO. [1pKn 3TOM CyMMapHas eCTKOCTb NOABECKMN YBEIMHMBAETCS.

B noasecke coBpeMeHHbIX Fpy30BbIX aBTOMOGUAEH, NPULLENOB, NONYNPULLENOB U aBTOOYCOB
4acTo NPUMeEHSETCH MHeBMaTUYeCKas noasecka. [THeBMOMNOABECKa fierye peccopHom, obecneyu-
BaeT 60Jiee BbICOKYIO M1aBHOCTb XOA4a M AaeT BO3MOXHOCTb PEryiMpoBaTh PacCTOAHUE OT rpy30-
BOW nnaTdopMbl UK Nofa Ky3oBa L0 MOBEPXHOCTH JOPOrK. ITO 0OCOGEHHO BaXHO ANS FPy30BbIX
aBTOMOOUNEN, rAe HEOOXOAMMO OBNErYUTb MPOLLECC MOTPY3KMU-Pa3rpy3Kn aBTOMOOKUNSA Y NaHay-
COB, CKJTaACKMX NOMELLEHMI U T. N. HEKOTOPblE aBTOMOGKUIN UMEIOT CneLunanbHble MyNbTbl yripas-
JIeHUs 419 PErynMpoBKK BbICOTbI FPY30BOKM NIaTGOPMbl MPU HAXOXKAEHUU BOAUTENSA BHE aBTOMO-
ouns. NMHeBMaTnyecKkas nogBecka aBTobycoB (puc. 4.52) obecnevymBaeT MOCTOSAHCTBO YPOBHS
nosia BHe 3aBMCUMOCTM OT KOJIMYECTBA NacCaXKMpoB, YTO YBeNn4MBaeT KOMPOPT U 6e30MacHOCTb
npu Ux nocagke 1 Bbicaake. KOHCTPYKUMS MHEBMATUYECKUX MOABECOK HEKOTOPbIX aBTOBYCOB AaeT
BO3MOHOCTb JOMOMHUTENBHO MOHWXKaTb YPOBEHb MOMa Ha OCTaHOBKaX.
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Puc. 4.52. MHeBMaTu4yecKan nogBecKa Puc. 4.53. bBanaHcupHas nogBeckKa
aBTOOYyCa

Ecnn cocegHne MOCTbl MHOTOOCHOIO rpy30BOro aBTOMOGMAS, MpuLLena nan nonynpuuena pac-
NoNIOXKeHbl 6G/IM3KO APYr OT Apyra, MOXET NpUMeHaTbea 6anaHcMpHan noasecka (puc. 4.53). Mpwu
TaKMX NofBecKax MOCTbl KayatloTcs Ha COeAMHEHHbIX C HUMK U C peccopammn 6anaHCUMpHbIX pblya-
rax. Mpv aToM peccopbl BOCIPUHUMALOT TONbKO CUITY TSXKECTU aBTOMOGUASA, a TAroBas U TOpMO3-
Has CWUAbl, @ TaKXe PeaKTUBHbIA U TOPMO3HOM MOMEHTbLI NepeaatoTcs TONKALWUMM U PEAKTUBHbI-
MU WwWTaHramu. CocegHne MOCTbI ONUPAKOTCH Ha KOHLLbl 06LLMX PECCOP, @ PECCOPbLI CPEAHEN YaCTbio
KpenaTcs K CTynvuam, KOTopble MOryT MOBOpPayYnBaThCs OTHOCUTENIbHO OCKM GanaHcupa 3akper-
JIEHHOM Ha pame.

§28

MOCTbI

MocTbl aBTOMOGUAS CNyXKaT 419 NOAAEPHKAHMS paMbl M Ky30Ba M Nnepeaayn oT HUX Ha Koneca Bep-
TUKaNbHOM Harpy3ku, a TaKXe Ang nepegayvyu oT Konec Ha paMy (Ky30B) TONIKaloWMX,
TOPMOS3HbIX U BOKOBbIX YCUITUN.

Ha puc. 4.54 npuBeaeHa KnaccudumKkaLlusa MOCTOB.

B 3aBMCMMOCTH OT TMNa yCTaHaBIMBAEMbIX KOJIEC MOCTbI MOAPa3AeNnsoTcs Ha Beayliune, ynpa-
B/iieMble, KOMGMHMPOBaHHbIE (BeayllMe 1 ynpaBaseMble OIHOBPEMEHHO) M NOAAEPKMUBAlOLLME.

Beaywui moct (puc. 4.55) npefHa3Ha4vyeH ang nepegayun Ha pamy (Ky30B) TONKaoWmMX YCUIUn
OT BeAylLMX KoJfiec, a Npu TOPMOXKEHMN — TOPMOSHbIX YCUTUIA.

[ MOCTHI |

v v
110 BUAY NOABECKM | 110 YMCTY KONEC |

10 HASHAYEHHIO
BEAYILVE

HEPASPESHBIE | C OAVHAPHbIMM |

YNPABNAEMbIE
NOAAEPXUBAIOLLME

PABPESHBIE | CO CABOEHHBIMM |

Puc. 4.54. KnaccudpuKkayma MmocToB aBToMmoouna
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Puc. 4.55. Begywui nepeaHuit MocT aBTomoouns 4x4

Beayuimit MOCT Npu 3aBUCMMOM NOABECKE NpeacTaBAgeT CO60M KECTKYHO NycToTenyto 6asky, Ha
KOHLLaX KOTOPOM Ha MOALIMMHUKAX YyCTaHOBEHbI CTYNMULbI BEAYLLMX KOJEC, @ BHYTPU pa3MeLLeHbI
rnaBHas nepegada, agubdepeHumnan u Noayocu.

Beaywmi MOCT Npu HE3aBMCUMOWM MOABECKE BbIMOMHAETCA pa3pe3HbiM, MpU 3TOM KapTep
rNaBHOM Nepefayv 3aKpennsaeTcs Ha pame, a NoyoCH BbINMONHAIOTCS KadatoLmMMumcs.

BanKkn HepaspesHbix MOCTOB (3aBWCKMMasn MOABECKA) BbIMOMHAOTCH Pa3beMHbIMKU U Hepa3beMm-
HbIMMK, @ MO CNOCOBY N3rOTOBEHUS — LUTAMMNOBAHHLIMU UKW NUTbIMK. PadbemMHas 6anka UMeeT no-
nepeyHbI pa3bem Mo KapTepy rMaBHOM nepeaayv u COCTOUT U3 ABYX YacTeMN, COEAMHEHHbIX 6oATamM.

KapTtep pasbemMHoro BeayLiero Mocta 06bI14HO OT/IMBAIOT M3 KOBKOIO YyryHa. KapTep coCToMT M3 ABYX
COE[IMHEHHbIX MeXy CO60M YacTen, MMeloLWMX Ppa3beM B NPOAOTbHOM BEPTUKaNbHOM nnockocTh. 06e
4yacTv KapTepa MMeIOT rop/IoBMHbI, B KOTOPbIX 3aMpeccoBaHbl M 3aKPemnieHbl CTajlbHble Tpy6YaTble KO-
KyXv nonyocen. K HUM npuBapeHbl OMOPHbIE MOLWAAKM YPYrUX 31EMEHTOB M GRaHLbl 415 KpenneHus
OMOPHbIX AUCKOB KONECHbLIX TOPMO3HbIX MEXaHN3MOB. PasbeMHble BeaylMe MOCTbl MPUMEHSIOTCS Ha
JIErKOBbIX aBTOMOOBUNSNAX, @ TAKKe Ha rpy30BbIX aBTOMOOWSX Masion U cpeHen rpy30nogbeMHOCTH.

KapTep Hepa3beMHOro WTamMnoBOYHO-CBAPHOIO BeAyLLEro MOocTa (Tuna 6aHAXK0) BbINOMHAET-
csl B BUAe LeNibHOM 6anKkun ¢ pa3BUTON LeHTpalbHOMW YacTbio B dopMe Kosnblua. banka nmeet Tpy6-
YyaToe cevyeHne U COCTOUT U3 ABYX LUTaMMNOBaHHbIX CTalbHbIX MONOBUH, CBAPEHHbIX B MPOAO0ILHON
nnockoctu. CpeaHas YacTb 6ankyM MocTa NpeaHa3HavyeHa ans yCTaHOBKKW KapTepa rMaBHOW nepe-
nauun v andodepeHumana. K 6anke mocta npuBapeHbl ONOPHbIE YallKK NPYXKMUH NOABECKMU, GpnaHLubl
ONS KPENNeHUs ONOPHbIX AUCKOB TOPMO3HbIX MEXAHWM3MOB M KPOHLUTEWHbI KpenneHus aetanew
noABECKW. Hepa3bemHble WTaMMnOBOYHO-CBAPHbIE BeayliMe MOCTbI MOAYYUSIM pacrnpoCTpaHeHUe
Ha NerKoBblx aBTOMOOWAX U FPy30BbIX aBTOMOOUIIAX Masion U CpeaHen rpy30nogbeEMHOCTH. ITH
MOCTbI MPXU HEOGXOAMMOM MPOYHOCTU M KECTKOCTM MO CPaABHEHMIO C HEPA3bEMHBLIMU MOCTaM#u
MMEIOT MEHbLLUNE MacCy M CTOMMOCTb M3rOTOBJ/IEHHMS, @ TAKXKe OHM yAoBHEee Npu PEMOHTE U perynu-
POBKE IMaBHOW Nepeaayu.

221



Puc. 4.56. Hepa3beMHbIi# MOCT rpy30BOro aBTomMo6uns

HepaszbeMmHbI TMTON BeayLimMit MocT (prc.4.56) n3rotaBanBatoT M3 KOBKOIO YyryHa Wiu cTanu.
Banka mocTta umeeT npamoyrosibHoe ceveHune. B nonyoceBble pyKaBa 3anpeccoBbiBalOTCA TPY-
Obl U3 IETMPOBAHHOM CTalu, Ha KOHLAxX KOTOPbIX yCTaHaBAMBAIOT CTYNULbl Konec. ®naHubl npea-
Ha3Ha4YeHbl AN KPernjeHUs OMNopHbIX JMCKOB TOPMO3HbIX MEXaHM3MOB. Hepa3beMHble NnuTble Be-
Jylwine MoCTbl MONYYUIn NPUMEHEHUE Ha rPy30BbIX aBTOMOOGUNAX GOJbLIOW FPY30MOAbEMHOCTH.
Takne MOCTbl 06/1aJat0T BbICOKOM XECTKOCTbIO U MPOYHOCTbIO, HO UMEIOT 60JbLLYIO Maccy U raba-

pUTHI.

Puc. 4.57. YnpaBnsieMbiii MOCT
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HepasbeMmHble BeayuiMe MocCTbl 6osiee yaobGHbl B OOGCNYXMBaHWKU, 4eM pa3beMHblE,
T. K. AN AOCTyna K rnaBHou nepegadve n audbdepeHumnany He Tpebyetca CHMMaTb MOCT C aB-
ToMO6UNA.

YnpaBnsieMblit (06bIYHO NepegHuin) MocT (puc. 4.57) npeacTaBnseT cobon 6ankKy, B KOTOpoKn
Ha WapHMpax yCTaHOB/EHbI MOBOPOTHbIE Landbl U COeaMHUTENbHbIE 3n1eMeHTbl. OCHOBOM yrnpaB-
JI9EMOr0 MOCTa MOET CYXMTb XKeCTKas WramnoBaHHas 6anka uin nogpamHuK.

Kom6GuHupoBaHHbI mMocT (puc. 4.58) BbinonHAeT GyHKLUMM Bedywero U ynpaBiasgeMoro
MOCTOB, MPUMEHSETCS, KaK MpaBuio, B Ka4ecTBe NepegHmMx MOCTOB nepeaHenpmuBOaHbIX 1ErKo-
BblX aBTOMOOUIEN HA NOMHONPUBOAHbBIX aBTOMOOWAX UK, PEXKE, B KAYECTBE NMPOMEKYTOUYHbIX
W 3aflHMX MOCTOB. K MonyoceBOMY KOXyXy KOMOGWHWPOBAHHOIMO MOCTa MPUKPENISIOT WapoBYyO
0nopy, Ha KOTOPOWM MMEIOTCA WKBOPHEBbLIE Nasblbl. Ha nocneaHnx yctaHaBAMBalOT MOBOPOTHbIE
Kynaku (Luandbl). BHyTpu WwWapoBbix ONOP ¥ MOBOPOTHbLIX Ky1aKOB HaXOAUTCS KapAaHHbIW WapHUp
(paBHbIX YrNOBbIX CKOPOCTEN), YePEe3 KOTOPbIW OCYLWECTBAAETCS NPUBOA Ha BedyLine 1 ynpaBns-
emble Koneca.

MopaepKuBarowWmMn MOCT rnpegHasHavyeH TOJIbKO A1 nepegadyun BepTUKaibHOW Harpy3ku
MU TOPMO3HbIX YCUIMIA OT paMbl (Ky30Ba) K Konecam aBTomMo6uns. OH npeactaBnseT co6omn 6anky,
Mo KOHLUAM KOTOPOW Ha NOAWMMHUKaxX YCTaHOBJIEHbI CTYNULbl Kosiec. MogaepuBatowme MocCThbl
NPUMEHSIOT Ha NpULEenax 1 NoaynpuLenax, a Takxe Ha nepeaHenpUBOAHbIX IEFKOBLIX aBTOMOGU-
N9xX (CM. puc. 4.46).

Pnc.4.58. KOMGUMHUPOBAaHHbIN MOCT



r1 ABA

PyneBoe yrnpaBneHue sBns-
€TCsl OIHOM U3 BarKHEMLLMNX Pyﬂ e BOe
CUCTEM ynpaB/ieHUs aBToO-
Mobunem, ucnonblyeTcs yﬂ pa Bfl e H M e
BOJMTENIEM MOCTOSTHHO MpPU
OBWXEHUUN, OKa3blBaeT Cy-
LLIeCTBEHHOE BANSHUE Ha 6e3-
OMacHOCTb ABUKEHUS N YTOM-
naemoctb Boautens. OcHoB-
HOE Ha3HayeHue pyneBoro
ynpaBneHnus — obecneyu-
BaTb MBMEHEHWE HanpaBs/e-
HUS ABUXKEHUS.

§ 29

HA3SHAYEHMUE PYJIEBOIO YNPABJIEHUA.
CMNocobbl MOBOPOTA ABTOMOBUA

[MOoCKONbKY OpraH ynpas/ieHWs — pyneBOoe KONeco — MOCTOSIHHO HaxOAWTCS B pyKax BOAMTENS, OHO
Ha COBPEMEHHbIX aBTOMOGUAX BbINOHSAET TakKe MHGOPMaLMOHHYIO GYHKLMIO — MO yeunusm, Bubpa-
UMM Ha pyneBOM Konece NPoUCXOauT nepegada BoauTento MHdopMaLmm 0 COCTOSHUM AOPOXKHOIO no-
KPbITUS, HArpy>KEHHOCTU KOHTaKTa Konec ¢ JOPOron.

PyneBoe ynpaBneHne aBTOMOOGUNSA AOMKHO obecnevymBaTth OLLYLIAEMYIO BOAWUTENEM CBSA3b
MEeXy yr/ioM NoBOpPOTa Py1eBOro Koseca W HanpaBieHUEM ABWXEHUS aBToMo6UNs, obnagatb
BbICOKOW HafeXHOCTbI0. YCUnus, Heobxoanumble Ans yNpaBaeHUs, He OOMKHbI MPUBOAUTL K MNOBbI-
LLUEHHON YTOMISIEMOCTH BOAMTENS U B TOXE BPEMS JO/IKHbI MHOOPMUPOBATb €ro 0 COCTOSTHUM KOH-
TaKTa ynpaBisieMblx KOec ¢ Joporom (o6ecnevymBatb «4yBCTBO AOPOrk»). OT pyneBoro ynpaBieHus
3aBWUCWUT MMHWMaNbHbIA paguvyc NoBOpPOTa aBTOMOGWUASA Ha OrpaHWYeHHbIX naowaasx. KoHCTpyk-
LS PyN1EBOro yrnpaBieHUs He Jo/IKHa nepefjaBaTh yaapHble Harpy3KM OT HEPOBHOCTEN A0POrM Ha
PYKM BOAUTENS.

Bce nepeyncneHHble Bbilwe TPEGOBAHUS YHUTLIBAIOTCS MPU NPOEKTUPOBAHUM PYNEBOro ynpas-
NeHns.

M3mMeHWTb HanpaBfieHne ABUXEHNUS aBTOMOOUAS MOXHO ABYMS pas3/iMyHbIMKU criocobamu: 3a
cYeT NOBOPOTa KOJiIeC MM 3BEHbEB aBTOMOOUNS B FOPU30HTaIbHOM MIOCKOCTU (KUHEMATUYECKUI
cnoco6) nnu 3a cYeT Co3aaHus Ha Konecax MpaBoro 1 1eBoro 6opTa pas3MyHbIX MO BEIUYMHE UK
Mo HanpaB/eHWUIO MPOAOJbHbIX CUIT (CUIOBOKM cNocob) (puc. 5.1r).

[ns ynpaBneHuns 601bWMHCTBOM COBPEMEHHbIX aBTOMOOUIEN NPUMEHAETCS KUHEMATUYECKUI
Cnoco6, KOTOPbIM MOXET OblTb peann3oBaH nyTem:

— MOBOpOTa ynpasasemon ocu (puc. 5.1a);
— MoBOpOTa ynpasasembix konec (puc. 5.16);
— MOBOPOTa COYEHEHHbIX 3BEHbEB (CKNaabiBaHUs paMbl) (puc. 5.1B).
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Puc. 5.1. Cnoco6bl NOBOPOTA KOJIECHOW MaLUMHbI: @ — 3a c4YeT NoBOpoTa ocHU; 6 — 3a cuer
NoBOpPOTa ynNpaBisieMbiX KoJiec; B — CKNagblBaHUEM pambl; I — CUJIOBbIM CMOCOGOM

[oBOpPOT ynpaBasgemMon 0cn — 3To Haubosee CTapbli U3 U3BECTHbIX CMNOCO60B ynpasfieHus. OH
NPUMEHSANCS elle Ha ABYXOCHbIX MNyKeBbIX MOBO3Kax. [1pn TakoM cnocobe ocb ¢ Konecamu noBopa-
YyuBanacb OTHOCWUTENbHO LWKBOPHS, YCTAHOBMIEHHOIO B LIEHTPE NOBO3KWU. CucTema ynpaBneHus
nonyyanacb O4eHb NPOCTON, HO TpeboBana CUIbHOIO CYXEHUS NepeaHen YacTn Ky3oBa Ans nepe-
KaTblBaHWA ynpaBnisemblX Konec, He obecnedynBana gemnduMpoBaHna yaapoB OT HEPOBHOCTEWM
[OPOrK Ha opraHbl ynpasfieHUs U Npu NpeaenbHbIX Yriax noBopoTa OCM BO3HMKana onacHoCTb
6OKOBOr0 ONPOKUAbIBAHUS N3-3a YMEHbLUEHUS NOLWaAN ONopbl aBTOMOGUNS.

[ns YacTUYHOro yCTpaHEeHUs! YKa3aHHbIX HEAOCTAaTKOB MbITaMCb 3aMEHWTb YNpaBAsSEMYIO OCb
O[JHAM KONecoM, YCTaHOBJIEHHbIM MO LEeHTPy aBToMO6GUNS (Hanpumep, aBTomobunb K. beHua
(cm. puc. 1.2). B HacTosillee BpeMs Takasd cxema NMoBoOpoOTa ocTanacb Ha ABYX- U TPEXKONECHbIX
TPaHCMOPTHbIX cpeacTBax. [ToBOPOT ynpaBnsieMoi 0ch cerofiHs NPMMEHSIETCS TONbKO Ha npuuenax.

MpUHUMN ynpaBieHus 3a CHET MOBOPOTa COYSIEHEHHbIX 3BEHBEB NMPUMEHSIETCS B ClyyYae, Koraa
Kosieca TPaHCMOPTHOro CPeACTBa UMELDT 6oMbluMe pasMepbl M MOBOPOT KaXKA0ro n3 HUX 3aTpya-
HeH. Hecyllasa cuctema TpaHCNOPTHOrO CpeacTBa COCTOUT M3 ABYX YacTen, K Kaxaon U3 KOTopon
npucoeanHeHa nepeaHsas u 3agHas ocu. O6e Yactn coeanHeHbl Apyr ¢ APYroM NOABMMKHO C MOMO-
b0 BEPTUKANBHOIO WKBOPHSA. OTHOCUTENbHbBIM MOBOPOT YacTewn («CKnaablBaHWe» paMbl AN UHOM
HecyLlen CUCTEMbI) MPOUCXOAMT C NOMOLLbIO TMAPABANYECKUX LUIMHAPOB PYNEBOro ynpaBiaeHus.
K HepocTaTkaM AaHHOM CXeMbl OTHOCUTCS HU3Kas TOYHOCTb YNpPaBAeHWUs NMpU BbICOKMX CKOPOCTSX,
TPYAHOCTb pa3MelleHUss KY30BOB MM KabWH Ha ABYX MOABMMHbIX YACTAX paMbl, YCNOXHEHUE
TpaHCcMUCCHUK. B cBA3KM C 3TUM AaHHbIM cNoco6 pyneBoro yrnpaBieHUs Ha COBPEMEHHbIX aBTOMO-
OMNAX NPUMEHSETCS PeAKo, OCHOBHasA cdepa UCNONb30BaAHNUS — TUXOXOAHbIE TPAKTOPbI, AOPOXK-
HO-CTPOMUTENIbHbIE MALLUHbI, CrieuuanbHble BE3AEX0AbI U T. M.

HawnGonbluee pacnpocTpaHeHe B KOHCTPYKLIMM aBTOMOGKIISA MOy4MIO0 pyneBoe ynpaBieHu1e ¢ No-
BOPOTHbLIMK Kojlecamu. B 3TOM cnydae Kaxkaoe ynpaBisieMoe KONeco MOXET NOBOPa4MBaTbcs B ropu-
30HTa/IbHOM MNOCKOCTU OTHOCUTENbHO COBCTBEHHOM OCWM MoBopoTa. [N CMHXPOHM3aLMK NoBOpOTa
NpaBoro 1 IeBOro Koaeca 0fJHOM OCH OHM CBSA3aHbI LAPHUPHBIM MEXaHW3MOM — PY/IEBOM TpaneLmen.
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Puc. 5.2. CamoycTaHaBnMBalowWwascs ocb nojaynpuuena

PyneBas Tpaneuns obecne4yvMBaeT NOBOPOT NPABOro U 1IEBOr0 KOSIEC Ha pasHble Yrbl, 4TO No-
3BOJIAET UM KaTUTbCS Ha MOBOPOTE MO pa3HbiM paguycam 6e3 NpocKab3biBaHuUS.

OCHOBHbIe NpenMyLLECTBa YKa3aHHOW CXeMbl MOBOPOTA: Koleca 3aHMMaloT Npu NOBOPOTax He-
60nblOo 06BbEM BHYTPU Ky30Ba, H4TO NO3BOASET yAO6HO pa3Mellatb Haj ynpaBasieMbliM MOCTOM
Apyrve arperatbl aBTOMOGUMNSA (ABUraTeNlb, TPAHCMUCCHIO U T. A4.); AN MOBOpOTa Konec TpebytoTes
He3HauuTenbHble ycunus, 6IM3K0e pacnooXeHne Koneca K 0Cv ero NnoBOpOTa yMeHbLaeT yaaphl,
nepeparoLLMecs OT JOPOru Ha py/ieBoe ynpaslieHne.

[BYXOCHbI aBTOMOGW/b UMEET, KaK NpaBwu/io, OAHY NEPEAHION OCb C YpaBisSeMbIMU KOlecamu.
MHoraa ana ynydleHns MaHeBPEHHOCTM Takne aBTOMOGWIM CHabatloT BCEMU ynpaBasieMbiMu
Konecamu, HO NP 3TOM YCIOXKHSAETCS KOHCTPYKLMS PyN1EeBOro ynpaBfieHUst U BOSHUKaOT npobie-
Mbl C YNPaBASEMOCTbIO Ha BbICOKMX CKOPOCTSX. [103TOMY Ha aBTOTPaHCMOPTHbLIX CPEACTBax ¢ ne-
pefHUMU U 3aJHUMU YNIPaBASEMbIMU KOnecamu Npu ABUKEHWUU C BICOKMMU CKOPOCTAMU MPUHY-
AWTenbHoe ynpasfeHne 3a4HMMU KoflecaMu OTKIII0YaloT, @ Koneca GUKCUPYIOTCS B HEMTPaibHOM
MONOXKEHUM.

[Nna COBPEMEHHbIX CKOPOCTHbIX JIEFKOBbIX aBTOMOOWUIEN KOHCTPYKLMA MOABECKU 3a4HUX He-
ynpaBfsgeMbIX KOIEC U Hannyne ynpyrux pesnHomeTasIM4eCKMUX LapHUPOB KPEMIEeHUs pblvaros
K Hecyllen cucteme (3nacToOKMHEMaTUKa NoABECKM) obecneynBaeT Npu ABMKEHUM Ha NOBOPOTE
He3HauuTeNbHble Yribl NOBOPOTa KOJEC M3-3a KPeHa Ky30Ba M IeNCTBUSA Ha Kosleca 60KOBbIX CUI.
370 siBNeHne Ha3blBaeTCH «40BOPOTOM» HeynpaB/sieMblX KONEeC 1 Npu NpaBuibHO CNPOEKTUPOBaH-
HOM NOABECKE NO3BOJISET YYy4LNTb YNPaBASEMOCTb B CKOPOCTHbIX MOBOPOTAX.

OaHy ocb € ynpaBnsieMblMK KofleCaMK MOTYT UMETb U TPEXOCHbIE aBTOMOGWIM, HO MpPKU YCo-
BWW, YTO BTOPas U TPETbS HEYNnpaBAseMble 0CU CONMKEHbI. ECM 3T 0CcK pa3HeceHbl Uan aBTOMO-
6uNb UMeeT 6osiee Tpex 0Cen, To Ans NpefoTBpalLeHns 60KOBOro NPOCcKanb3blBaHUS Konec npu-
MEHSI0T HECKOMIbKO OCEW C yrnpaBnsieMbiMK KonecaMmu (cMm. puc. 1.16).

Mpn aToM BoAMTENb HEMOCPEACTBEHHO MOBOPAYMBAET Kofeca NepBOM OCH, Kofleca NpoYmx
0OCEN CBA3aHbl C NePBOM OCbIO C MOMOLLBIO MEXaHUYECKUX, TMAPABANYECKUX UK INEKTPOrnapaB-
JIMYECKUX Nepesay, KoTopble YIpaBasioT UX MOBOPOTOM. YripaBiseMmble Koneca noayrnpuLLenos Mo-
ryT NOBOpaYMBaTbCs B 3aBUCUMOCTM OT yrfia CKIafblBaHUs MeXay aBTOMOOUNEM-TArayoM 1 nony-
NpULENOM UK ABYMS HacTAMK COYIEHEHHbIX aBTOOYCOB.

B psige cnyvyaeB Ana ynpouleHns KOHCTPYKLMK pyneBoro ynpasiaeHusa 3aHWe NoBOPOTHbIE
Koneca MHOTOOCHbIX aBTOMOGMIEN M NPULIENOB AenaloTCs caMOyCTaHaBAMBaOWMUMUCS, T. €. KO-
fleca Ha NoBOPOTE CaMW NOBOPAYMBAIOTCSA Ha Yribl, MPU KOTOPbIX HA HUX HE BO34ENCTBYIOT 60-
KoBble cunbl (puc. 5.2).
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CunoBor cnoco6 noBopoTa aBTOMOOGUASA aHanorMyeH cnocoby NOBOPOTOB FyCEHMUY-
HblX MalWwwWH. Mpu aTomM cnocobe GYHKLUMKM PyNeBoro ynpaBieHUs BbIMOAHAET creunanbHas
TpaHcmucceus. MNMpu BO3AeNCTBUM BOAUTENS Ha OpraHbl yNpaBiaeHUs TPaHCMUCCHUS NOATOP-
MarkKnBaeT Koseca oA4HOro 6opTa ¢ nogadven TAroBbIX CMA Ha Koneca Apyroro, 4To Bbi3biBaeT
nosiBfieHne MOMEHTa CUN NPaBOro U NeBoro 60opTa, KOTOPbIA CTPEMUTCS NOBEPHYTb MalUUHY
OTHOCUTENbHO BEPTUKANbHOM OCU. Takasa cxema ynpaBneHus obecrnevymBaeT NOBOPOT MPaKTu-
yeckuM Ha MmecTe. Ho cunoBor cnoco6 ynpaBfieHWs Ha COBPEMEHHbIX aBTOMOOUASAX MOYTU
He NpMMeHsAEeTCs, YTO CBA3aHO C HU3KOM TOYHOCTbLIO YrpaBieHUs Ha 60/bLINX CKOPOCTSAX, BbICO-
KUM M3HOCOM LLUMH, HEeO6XO0AMMOCTbIO YyCTaHaB/NMBaTb ABUraTeny MOBbIWEHHOMW MOLWHOCTH
W CNOXHbl€ TPAHCMUCCUU.

BmecTe ¢ Tem cnnoBoi cnoco6 ynpasBneHns MOBOPOTOM BCE e MPUMEHSIETCS B COBPEMEHHbIX
aBTOMOGMNAX, HO HE B Ka4eCTBE OCHOBHOIO, @ Kak OCHOBa GYHKLIMOHMPOBAHMWS 3/IEKTPOHHON CH-
cTeMbl cTabunusauunn Tpaektopun ESP (cm. §31).

§30

OBLLEE YCTPOMCTBO PY/IEBOIO YNPABJIEHUS

PyneBoe ynpasnexue (puc. 5.3) COBpeMEHHbIX aBTOMOGKEN C NOBOPOTHLIMU KONlecaMu BKJTlOYa-
€T B cebs cneaylolime 31eEMEHTI:

— pYy/neBOE KOMECO C pyNeBbIM BaSOM (Py1€BON KOJTOHKOW);

— pYy/nEeBOM MEXaHU3M;

— pyfneBou NpuBoA (MOXKET cofepKaTb YCUNUTENb U (UIN) aMOPTU3aTOpPbI).

PyneBoe Koneco HaxoguTcs B KaBUHe BOAUTENS M PACMONOXKEHO NOA TaKUM YIIOM K BEpTUKa-
N1, KOTOPbIN obecnevynBaeT Hanbonee yaobHbIM oxBaT ero o6o4a pykamu Boautens. Yem 6onblue
AVMaMeTp pyneBoro Koneca, TeM Mpu NPOYUX paBHbIX YCIOBUSAX MEHbLLE YCUKUA Ha 0604€e pyneBo-
ro Koneca, HO NPU 3TOM YMEHbLIAETCA BO3MOXHOCTb 6GbICTPOro NoBOpoTa Pyns NP BbINONTHEHUK
pe3Kux MaHeBpoOB. [MameTp pyneBOro Koseca COBPEMEHHbLIX NIEFKOBbIX aBTOMOOGWNEN NEXUT
B npefenax 380—425 MM, TAXeNbIX rpy30BbIX U aBTo6ycoB — 440-550 MM, HauMeHbLIKe ana-
METPbl UMEIOT pyNeBble KoJieca CNOPTUBHbLIX aBTOMOOUNEN.

PyneBon mexaHu3m npeactaBnsger co60oM MexaHUYeCKUM peayKTop, ero OCHOBHas 3a-
favya — yBeIMYEHUE NPUITIOKEHHOIO K pPyNeBOMY KOJIECY YCUIUS BOAUTENS, HEO6XOAMMOIO
0715 NOBOpOTa ynpaBaseMbix Konec. PyneBble ynpaBfieHnsa 6e3 pyneBbiXx MEXaHU3MOB, Koraa
BOAWTENb HENnocpeacTBEHHO MOBOpPayYMBaeT yMNpaBAsSeMOEe KOJeCcO, COXPaHWIUCb NULb
Ha OYeHb NIEerKMX TPAHCMOPTHbIX CpeAcTBaxX, HAaNpPMMepP Ha MOTOLMKNax. PyneBon MexaHu3m
MMeeT AOCTAaTOYHO 60MblUOEe nepeaaTovyHOe YMCNOo, MO3ITOMY ANS NMOBOPOTA ynpaBAsSeMbIX
Konec Ha MmakcuManbHbIn yron 30-45° Heo6x0a4MMO clienaTb HECKOIbKO 060POTOB PyneBo-
ro Koneca.

PyneBoW Ban coeguHseT pyneBoe KoNeco ¢ pyneBbiM MEXaHU3MOM W YaCTo BbIMOMHAETCS Wap-
HUPHbIM, YTO NO3BOAAET 60/ee paLMoHaNbHO KOMMOHOBATL 3/1IEMEHTbI PYNIEBOrO yrpaBieHus,
a [N rpy30BbIX aBTOMOOUIEN NPUMEHATb OTKUABIBAIOLLYIOCS KabuHy (puc. 5.4).

Kpome Toro, WwapH1pHbLIX py/ieBOM Ban NoBbIWaeT TpaBMO6e30MacHOCTb Py1EBOro Kosieca npu
aBapusx, yMeHbLIasa nepemMelLeHne pyieBoro Koseca BHYTPb casloHa U BO3MOXHOCTb TPaBMUPO-
BaHWS rPyaHOM KNIETKU BOAUTENS.

C aTOW XKe Lenbto B pyNeBOn Ban MHOrAa BCTPauMBalOT CMUHaeEMble aneMeHThl (puc. 5.5), a py-
NIeBOE KOSIECO MOKPbIBAOT OTHOCUTENIbHO MSATKMM Matepmasnom, He JaloLwem Npu pa3pyLeHnmn ocT-
PbIX OCKOJIKOB.
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Puc. 5.3 PyneBoe ynpaBneHue ¢ rugpoycunutenem: 1 — pynesas CoOWKa; 2 — NpogonbHasa py-
neBas Tara; 3 — pyneBon MexaHu3Mm; 4 — BcacbiBaloWMK WAaHr; 5 — CAMBHOM WnaHr; 6 — 6a-
4OK; 7 — npaBas 60KoBas pyneBasd Tdara; 8 — npaBbli MassTHUKOBLIM pblvar; 9 — nonepevyHas
pyneBas 1ara; 10 — BXoAHOW Basn pyneBoro mexaHnama; 11 — HWKHWUIW KapAaHHbIM WapHUp;
12 — KapAaHHbIv Ban; 13 — BEPXHUI KapaaHHbIV WapHUp; 14 — Ban pyneBow KONOHKK; 15 — py-
neBoe Koneco; 16 — neBbln MassTHUKOBbLIN pblyar; 17, 21 — HaKOHEeYHUKU NeBov GOKOBOW TArw;
18 — XOMYT perynmpoBoYHOM TpyOKK; 19 — neBbii pblvar pyneson Tpaneumun; 20 — yexon wap-
HUpa; 22 — WwapHup; 23 — HarHeTaTeNbHbIW WNaHr; 24 — Hacoc rmapoycunuTens

PyneBow npuBoa npeacraBnser cobomn cMcTeMy TAr U LWIAPHWPOB, CBA3bIBAIOLWMX PYNEBOV Me-
XaHW3M C ynpaBnsieMbIMU Konecamu. NoCKONbKY py1eBOM MEXaHN3M 3aKpenIeH Ha Hecyllemn cuc-
Teme aBTOMOGWAS, a ynpaBaseMble Koneca Npu ABUKEHUU NEepeMELLAOTCS Ha NOABECKE BBEPX
M BHU3 OTHOCUTENIbHO HECYLLEN CUCTEMbI, PYJIEBOM NpuBOA 00643aH 06ecrneyntb HeobXxoanmbln
yros noBopoTa Konec He3aBMCMMO OT BEPTUKASbHbIX MEPEMELLEHMI MOABECKM (COMacoOBaHHOCTb
KMHEMATWUKKW pyneBoro npuBoda v NoaBeckM). B cBA3KM ¢ 3TUM KOHCTPYKLMA pPyneBoro npueoja,
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Puc. 5.5. PyneBoit Ban co CMMHaemMbiMK Npu
yAape anemeHTamu: 1 — Ban Ao yaapa; 2 — Ban
Puc. 5.4. llapHUpHbI/ pyneBoW Ban rpyso- B npoLiecce CMATUS; 3 — MONHOCTbIO «CIOXKEHHbI»
BOro aBTomoouns Basl; 4 — MaKcKMalbHbIM X0 PyNeBOro Bana

a MMEHHO KONMMYECTBO M PacnofioKeHWE PyeBbIX TAM U LWAPHMPOB, 3aBUCUT OT TUMa NPUMEHSAEMOM
noABeCKM aBTOMOGUNA. Hanbonee CNoXHbIM pyn1eBon NpUBOL MMEIOT aBTOMOOWIN C HECKObKK-
MM yNpaBasemMbIMU MOCTaMMU.

[Ons AONONHUTENBHOIO YMEHbLUIEHUSA YCUTUIA, HEOBXOAMMbIX A4S NMOBOPOTa Py1eBOro Kosneca,
B Py/1€BOM NPMUBO/IE NMPUMEHSIOT YCUIUTENN PYNEBOro ynpasfieHus. MICTOYHMKOM 3Hepruun ans pa-
60Tbl yCUNUTENs ABNAETCS, KaK NpaBuio, ABUrate/lb aBToMo6uns. NepBoHa4YanbHO YCUIUTENN
NPUMEHSANNCH fIMLLIb HA TAXKENbIX FPY30BbIX aBTOMOOGUNSAX U aBTOBYCcax, B HACTosILLEE BPEMS UC-
NnoNb3yTCS U Ha NErKOBbIX.

[ns cMaryeHus pbIBKOB W yAapoB, KOTOPble NepeaaloTcs Ha pysieBOe KOMEeCco Npu ABUMKEHUU
no HEepPOBHOMW Aopore, B PyJ€BOM NPUBOA MHOrAA BCTPaMBalOT racslime 3IeMeHTbl — aMOpPTH-
3aTopbl PyNEBOro ynpasfieHus. KOHCTPYKLMUS yKa3aHHbIX aMOpPTU3aToOPOB NPUHLMAUANbHO HEe OT-
NIM4aeTca OT KOHCTPYKLMKM aMOpTU3aTOPOB MOABECKM.

PYJIEBOW MEXAHU3M

K pyneBomy MexaHU3My NpeabsaBAsfoTCS cneayoume TpeboBaHus:

— onTUmManbHoe nepeaaToyHOoe YUCNOo, onpeaensiolwee COOTHOWEHNE MeXAy HeOOX0ANMbIM Yr-
/IOM NOBOPOTa PYyNEBOro Kosieca v YCUIMEM Ha HEM;

— He3Ha4yuTeNbHble NOTEPU aHepPruKn nNpu padote (Bbicokun KIMA);

— BO3MOXHOCTb CaMOMNPOM3BOSIbHOIrO BO3BPpaTa Py/€BOro Koseca B HENTpanbHOE MOJIoXKe-
HMe, Nocne TOro Kak BoAUTENb NepecTan YaepKnuBaTb pPyJieBO€ KOJIECO B MOBEPHYTOM MO-
NOXEHUNU;

— He3Ha4yuTesbHble 3a30Pbl B NOABUMHbLIX COEAMHEHMSX AN 06ecneyeHns Manoro nodra nim
cB0O6GOAHOrO X0/1a PyJ1EBOro Koseca;

— BbICOKas HaeXXHOCTb.

Haunbonbliee pacnpocTpaHeHME Ha JIErKOBbIX aBTOMOGWSX CErOAHS MONYYUIN PEEYHbIE pyne-

Bble MeXxaHu3Mmbl (puc. 5.6).
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KOHCTPYKLMSA TaKOro MexaHM3Ma BKIIOYaET B ce65 LIECTEPHIO, YCTAHOBMIEHHYIO Ha Basy py/JeBo-
ro Kosieca, U CBfI3aHHYI0 C HeW 3ybyaTyto pewnKy. [pu BpalleHm pyneBoro Koseca penka nepeme-
LaeTcsa BNPaBo Uv BAEBO U Yepes NPUCOEANHEHHbIE K HEN TATW PyN1eBOro NpMBoAa NoBopaynBaeT
ynpasnsieMble Koneca.

MprUYMHaMM LUIMPOKOrO NPUMEHEHNS Ha NErKOBbIX aBTOMOOUIIAX UMEHHO TaKOro MexaHu3ma fBns-
I0TCS: MPOCTOTa KOHCTPYKLIMKU, Manible Macca U CTOMMOCTb M3roToBeHus!, Bblcokui KIM/, HeGonblwoe
YUCO TATr M LWapHMPOB. Kpome Toro, pacnonoxeHHbI Nonepexk aBToMoGKMIA KOPMNYC PEEYHOr0 pyneBo-
ro MexaHu3Ma OoCTaBNSeT JOCTAaTOYHO MECTa B MOTOPHOM OTCEKe /19 pa3MelleHus ABuraTens, TpaHc-
MUCCUU M OpYyrux arperatoB aBToMo6uns. PeeyHoe pyneBoe ynpaBneHne o6naaeT BbICOKOM ECTKO-
CTbl0, YTO 06ecneynBaeT 6osee TOYHOE yrpaBfieHe aBTOMOOBUIEM MPU PE3KUX MaHeBpPax.

BmecTe ¢ Tem peeyHbl pyneBov MexaHu3M obnafjaeT U pPsaoM HeLOCTaTKOB: NOBbIWEHHAs
YyBCTBWUTENBLHOCTb K yAapaM OT AOPOXHbIX HEPOBHOCTEN W Nepeaya 3TUX yaapoB Ha pyleBoe Ko-
N1eCO; CKNOHHOCTb K BUGPOAKTUBHOCTM PY/JIEBOIO YNpaB/ieHUs, MOBbIWEHHAas Harpy»eHHOCTb AeTa-
Nel, CNOXKHOCTb YCTAaHOBKM TaKOro PyNeBoro MexaHM3Ma Ha aBToMO6GMAM C 3aBUCUMMON NoaBec-
KOW ynpaBnsieMblx Konec. 3T0 orpaHnymno cohepy npuMeHeHUs TaKoro Tuna pyneBbiIX MEXaHU3MOB
TO/IbKO NIEFKOBbLIMU (C BEPTMKANbHOW HArpy3Kom Ha ynpasnasemyto ocb A0 24 KH) aBTomo6unamu
C HEe3aBMCMMOW NOABECKOM yNpaBasieMbIX Konec.

JlerkoBble aBTOMOOMAN C 3aBUCUMOM MOABECKON yrpaBnseMblX KONec, MafloTOHHaXHbIe rpy-
30Bble aBTOMOOGWM M aBTOGYChI, IEFKOBbIE aBTOMOOGUAIN BbICOKOM MPOXOAMMOCTHU OCHallaloTCs,
KaK npaBu1o, py1eBbIMWU MEXaHU3MaMu TUNa «rMobouaanbHbI YHepPBAK—POAUK» (pUC. 5.7).

PaHee Takne mexaHM3Mbl MPUMEHAINCb U Ha NErKOBbIX aBTOMOOGUIAX C HE3aBUCUMOM
noAaBeckow (Hanpumep, cemenctso BA3-2101-2107), HO B HacTosWEee BPEMS UX MPAKTUYECKHM
BbITECHW/IN PEEYHbIE PYNEBbIE MEXAHU3MBbI.

Puc. 5.6 a. PeeuyHblt pyneBon mexaHuam: 1 — npaBas pyneBas Tdara B cbope; 2 — onopa
pyneBoro MexaHmama; 3 — ckoba ornopbl pyeBoro MexaHnMama; 4 — NPOMEXKYTOUHbIV KapAaHHbIY Ban;
5 — aneKTpoycunuTenb; 6 — pyneBoe Koneco; 7 — pyneBas KoJIOHKa; 8 — pyneBon MexaHU3wM;
9 — neBas pyneBas Tara B cbope
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Puc. 5.6 6, B. Pee4Hblit pyneBon MexaHUu3Mm ¢ rugpoycuauntenem: 1 — }KUAKOCTb NOJ BbICOKMM
[JaBneHneMm; 2 — nopLueHb; 3 — XUAKOCTb MOA HU3KUM AaBneHneMm; 4 — lecTtepHs; 5 — pynesas
penKa; 6 — pacnpegenutesnb rmapoycunutens; 7 — pyneBas KOIOHKa; 8 — Hacoc rmapoycu-
nuTens; 9 — pesepByap 419 KUAKOCTU; 10 — 31eMeHT NoABECKHU
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Puc. 5.7. PyneBoit mexaHU3M TUNA «NoGouAaNbHbIA YePBAK-POIUMK» 6G€3 rMapoycunuTena:
1 — ponuK; 2 — 4YepBsaK

MexaHn3m Tuna «rnobovaanbHbIi YHePBSAK—PONMK» NPEACTaBNSET COO60M Pa3HOBUIHOCTb YEPBAYHOM
nepeaayum 1 COCTOWT U3 COEAMHEHHOTO C PY/IEBLIM BafloM rMo6oMaaNbHOMO YePBSKa (HEPBSIKa C NepemMeH-
HbIM AMaMETPOM) M PO/IMKA, YCTAHOB/IEHHOIO Ha Bane. Ha 3TOM e Bane BHe Koprnyca pyJeBOro MexaHus-
Ma YCTaHOB/EH pblyar (COLLKa), C KOTOPbIM CBSA3aHbI TAMM PyNeBoro NpMBoaa. BpalleHve pyneBoro Kone-
ca obecrneymBaeT OGKaTbIBaHWE POMKA MO YEPBSIKY, KayaHWe COLLKKU U MOBOPOT YNPaBASEMbIX KONEC.

B cpaBHEHUM C peeYHbIMU PYNEBBIMU MEXaHU3MaMMK YEPBAYHbIE MEXaHN3Mbl UMEIOT MEHbLLYIO
YyBCTBUTENBbHOCTb K Nepeaaye yaapoB OT JOPOXHbLIX HEPOBHOCTEN, o6ecneynBatoT 60MblIne MakK-
CvMasbHble Yrbl MOBOPOTa ynpaBaseMblx Konec (lydllas MaHeBPEHHOCTb aBTOMOBUASA), XOPOLIO
KOMMOHYIOTCS C 3aBMCMMOWM NOABECKOM, AOMyCKatoT nepeaadvy 60ablnX yeunun. NHorga vyepsay-
Hble MEXaHMU3Mbl MPUMEHSIOT Ha NIErKOBbIX aBTOMOOGUSX BBICOKOrO Knacca v 601blwov CO6CTBEH-
HOW MaccCbl C HE3aBUCMMOW MOABECKOW yrnpaBAsSeMblX KONec, HO B 3TOM C/ly4ae YCNOXHSAeTcs
KOHCTPYKLMS pyieBOro npMBoga — AobaBnsercs AOMNONHUTENbHasA pyneBas Tara U MasTHUKOBbIN
pbiyar. Kpome Toro, 4epBsiuHbIi MexaHU3M TpeGyeT peryiMpoBKMU v [OPOT B U3rOTOBNEHUH.

Hanbonee pacnpocTpaHeHHbIM PyN1EBbIM MEXAHU3MOM AJ151 TSHKENbIX TPY30BbIX aBTOMOOUIEN U aB-
TOGYCOB IBNSETCH MEXaHU3M TUMA «BUHT—LWAPUKOBas ranka—penka—3yb4yaTbii CeKTop» (puc. 5.8).

MHoraa pyneBble MeXaHW3Mbl TAKOr0 TUNa MOXHO BCTPETUTb Ha 60/bLUMX U JOPOrUX TIETKOBbIX
aBToMmobunax (Mercedes, Range Rover v ap.).

[Mpn NnoBOpOTE PyNeBOro Koneca BpalaeTcs Ban MexaHn3mMa ¢ BUHTOBOM KaHaBKOM M nepeme-
LlaeTcs HafeTas Ha Hero ramka. lpun aToM rarka, MMelollas Ha BHELWHEN CTOPOoHE 3yb4yaTyto peun-
Ky, MOBOpayYnBaeT 3y64aTbli CEKTOP Bafa COWKMK. 15 yMEHbLIEHUS TPEHNUS B Nape BUHT—ranka
nepenaya ycuanm B Hem NPOUCXOAUT MOCPEACTBOM LLIAPUKOB, LIMPKYIMPYIOLLIMX B BUHTOBOW KaHaB-
Ke. [laHHbIV pyneBOn MexaHU3M UMEET Te e NPenmyLLecTBa, YTO U PaCCMOTPEHHbIV Bbille Yep-
BSAAYHbIN, HO nmeeT 6onbwown KM/, no3sonser apdeKTMBHO NnepeaaBaTb 6OMbLIME YCUIUSA U XOPO-
LLIO KOMMOHYETCH C r’MAPaBINYECKUM YCUUTENEM PYNEBOro ynpaBieHus.

PaHee Ha rpy30BbIX aBTOMOOUISAX MOXHO OblI0 BCTPETUTb U APYr1e TUMbl PYNEBbIX MEXaHM3-
MOB, Hanpumep «4epBsiK—OOKOBOW CEKTOP», «BUHT—KPUBOLIUM», «BUHT—ranKa—LwaTyH—pbl4ar:.
Ha coBpeMeHHbIX aBTOMOGUASAX TaKUe MEXaHU3Mbl M3-3a UX CIOXKHOCTU, HEOBXOAMMOCTU Perynu-
pPOBKM ¥ HU3KOro Kl npakTMyeckn He MPUMEHSOTCS.
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Puc. 5.8. PyneBoi mexaHU3M TUMNa «BUHT-LUAPUKOBas ranKa—peiKa—3yo64artblii CeKTop» 6e3
ruapoycunutena (a): 1 — KapTep; 2 — BWHT C LUAPMKOBOW ramkon; 3 — Ban-cexktop; 4 — npob-
Ka 3a/IMBHOr0 OTBEPCTUS; 5 — perynupoBoYHble NPOKNaAKK; 6 — Ban; 7 — yNAoTHUTENb PyleBO-
ro Bana; 8 — couwka; 9 — KpbllwkKa; 10 — ynnoTHUTENb Bana-cektopa; 11 — HapyKHOe KOnbL,o
noAWNUNHUKA Bana-cekTopa; 12 — cTonopHoe Kosblo; 13 — ynnoTHUTeNbHOE Konblo; 14 — 60-
KOBas KpbllwkKa; 15 — npobKa; co BCTPOEHHbIM ruapoycunutenem (6): 1 — peryanmpoBoyHas
ramka; 2 — NoALWUNHKK; 3 — ynaOTHUTENbHOE KOMbLO; 4 — BUHT; 5 — KapTep; 6 — nopLIeHb-pen-
Ka; 7 — ruapaBnvyecKuin pacnpegenurens; 8 — MaHxKeTa; 9 — ynnotHutenb; 10 — BxoaHOM Ban;
11 — Ban-ceKkrtop; 12 — 3awuTHas KpblwkKa; 13 — cTonopHoe Konblo; 14 — ynaoTHUTENIbHOE
KOnbuo; 15 — HapyXHoe KoMbLo NOAWMNHWKa Bana-ceKktopa; 16 — 60KoBas KpbllwKa; 17 — ran-
Ka; 18 — 6onTt
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PYJIEBOW NMPUBOJ,

PyneBow npuBoj aonxkeH obecnevymBaTb ONTMMalibHOE COOTHOLLEHWE YINOB NOBOPOTa Pas3HbIX Yyri-
paBnsieMblX KONec, He Bbl3biBaTb MOBOPOTOB KOMec Npu pabote NoJBECKW, UMETb BbICOKYIO Ha-
NEXXHOCTb.

Hanbonee pacnpocTpaHeH MexaHUYeCKUin pyneBon NPMBOA, COCTOSILLMI U3 PYNEBbLIX TAT, pyne-
BbIX LWAPHWPOB W, MHOTAA, MPOMEKYTOYHbIX (MAATHUKOBBIX) PblHaroB.

[ocKoNbKy pyneBow LWapHUP AO/IKEH, KaK NpaBwuio, paboTaTb B HECKOJIbKMX MIOCKOCTAX OH
nenaetca chepunyeckum (LapoBbiM). TaKoON LWAPHMP COCTOUT M3 KOopnyca C BKAaAblWamu 1 LWapo-
BOrO nasblia C HaeTbiM Ha Hero 31aCTUYHbIM 3alMTHBIM YexsioM (puc. 5.9 1 cm. puc. 5.6a).

BKnaabilwn BbINOJIHAOTCSA U3 MaTepuana ¢ aHTUPPUKLMOHHbIMK CBOMCTBaAMKU. Yexon npenoT-
BpallaeT nonajaHue rpsasv M BoAbl BHYTPb LLAPHMPA.

PyneBow npMBO4 MHOrOOCHbIX aBTOMOGUSIEN C HECKONIbKUMW MNEPEeaHUMM ynpaBiseMbiMu OCS-
MM MPUHLMNMANBHO HE OT/IYaETCs OT NPUBOAA aBTOMOGUAS ¢ OAHOM yNpaBAsSeMOon OCbto, HO UMe-
eT 60Mbllee KONMYECTBO TSN, WapHMPOB U pbidaroB (puc. 5.10).

Puc. 5.9. Wlapuup pyneBoro npuBoga Puc. 5.10. PyneBoi nNpuBOJ MHOIOOCHbIX
C WapoBbIM Nanbuem aBTOMOGUNEN

pasbeéMm

—F

2| 3 4 5 [unarHoctuyeckuin 6 MutaHue

|

Puc. 5.11. PyneBo# npuBoj 3agHUX yrnpasisieMbiX Kosec rpy3oBoro aBtomoouns: 1 — pynesow
MEexXaHW3M; 2 — AaT4MK yria NoBOpoTa Kosec; 3 — [AaT4MK 4acTOTbl BPaLLEHUS KOJIEHYaToro Bana;
4 — aBapuiHasa namna; 5 — gaTt4yMK HacToTbl BpaleHWs Koneca; 6 — 3NEKTPOHHbIM 610K yripase-
HUS; 7 — rMapoumMnuHap; 8 — ynpasnsowmm KnanaH; 9 — ounetp; 10 — Hacoc; 11 — MacnsaHblv 6aK
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Puc. 5.12. PyneBoi NnpuBOj 3ajHUX ynpaB/ifieMbiX KoJjieC aBTOMOGUNA

KaK 6b1710 CKa3aHO Bbllle, OCHOBHAas Lenb JOMNONHUTENBHOIO NOBOPOTa 3aHUX KoJlec
aBTOMOOMNA — MOBbIWEHNE MAaHEBPEHHOCTH, NPUYEM 3aJHMe Kosleca JOKHbI MoBopa-
4yMBaTbCH B APYroM HanpaBfieHWU, HeXenun nepegHue. CospaTb MEXaHUYECKUIN PYNEBOM
npuBofa, KOTOPbI o6ecrneydnBan 6bl yKa3aHHbIM xapaKTep MOBOPOTa, HEC/TIOXKHO, HO OKa-
3a50Cb, YTO aBTOTPAHCMOPTHbIE CPEACTBA C TAKUM yNpaBf€HUEM CKJIOHHbI K PbICKaHbIO
npu ABUXKEHUW NO MPAMOKN U MJIOXO YyNPaBAsTCA NPWU BXOAE B CKOPOCTHbIE MOBOPOThHI.
[MoaToMy B pyneBon NpuMBOA COBPEMEHHbIX aBTOMOOUAEN C 3aAHMMKN yNpaBagdeMbiMun
KonecaMu ycTaHaB/IMBAIOT yCTPOMCTBA, KOTOPbIE OTKI0YaoT MOBOPOT 3a4HUX Konec npu
cKkopocTax Bbliwe 20—-30 Km/4. B ¢BA3M C 3TUM NpMBOJA 3aHUX KOJiec AenaeTcs ruapas-
NINYECKUM UK 3NTIEKTPUYECKUM (purc. 5.11).

B psage cnyyaeB 3ajHWe Koneca NerkoBblX aBTOMOOUIEN AenaloTcs MOBOPOTHbIMU He
CTOMIbKO AJ1 NOBbIWEHUS MaHEBPEHHOCTW, CKOIbKO AN MOAPYIMBaHUA MPU NMPOXOXAEHUN
NOBOPOTOB Ha OONbLION CKOPOCTU. MexaHUYEeCKUHN, TMAPaBIUYECKUA WUNU DNIEKTPUHECKUM
pyneBon npuogbl (puc. 5.12) o6ecneymBatloT NOBOPOT 3a4HUX KOJIEC B TY UIN UHYIO CTOPOHY
Ha HebonbluKe yrbl (He 6osiee 2—3°), 4TO yny4ylwaeT ynpaBasgeMOoCTb Ha BbICOKMX CKOPOCTAX.

YCUJIUTEJIU PYJIEBOIO YNMPABJIEHUA

Ecnu Ha ynpaBnsiemble Koneca npuxoautcs 60/blIOW BEC, TO ynpaBiaeHne 3atpygHaeTcs
M3-3a HEO6XOAMMOCTM MPUKIaAbiBaTb K PyNeBOMY KOJieCcy 3Ha4duMTeNbHble ycunusa. 370
npeaonpeaennao NpUMeHeHUe ycunutenen pyneBoro ynpasieHus.

Ecnvn nepBoHavanbHO MO YKa3aHHbIM NPUYUHAM YCUAUTENIU NPUMEHSINCE Ha TAXENbIX rPy30-
BbIX aBTOMOGUIAX U aBToBycax C BbICOKMMU Harpy3kamu Ha ynpaBisiemble Koneca, To B nocnes-
HUe AecATUNETUS YCUNUTENN cTann 6oee LMPOKO NPUMEHATLCS TaKXKe U Ha IerKOBbIX aBTOMOOMU-
N19X, B TOM 4YMCNe Mafnoro Kaacca, NOCKOJbKY MO3BOASAOT UCMNOMb30BaTb Py/leBble MEXaHWU3MbI
C MEHbLIMMW NepeaaToyHbIMK YucnaMm M obecrneynsaTb TOHHOCTb U ObICTPOAENCTBUE ynpaBe-
HWSI Ha BbICOKMX CKOPOCTSX ABMMKEHNS (MEHblLE HEOGX0AUMbIE YITbl MOBOPOTA PYyEBOr0 Koseca).
BospacTatolme npun 3ToM ycunus, HeobxoaMMble 415 MaHEBPUPOBAHMS € 6ONbLIMMM YriaMu NoBo-
poTa Konec (Hanpvmep, NapKoBKa), KOMMNEHCUpPYoTCs AencTBueM ycunutens. Kpome Ttoro, Hanu-
4yue yCUnuTens CHUKaeT o6LLyto GU3MYECKYIO Harpy3Ky Ha BoAMTENS, B psge cly4YaeB no3sonset
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racuTb yaapbl OT AOPOXKHbIX HEPOBHOCTEN, yCUAUTENb 06ecrneYnBaeT BO3MOXKHOCTb YaepKaHus
aBTOMOGWNS Ha OPOre NpY NOBPEXAEHWUM WWH AW NOABECKKU. HO yCUAUTENb MOXKET OKa3aTb U OT-
puuatenbHoe BAMSIHWE Ha pyneBoe ynpaBfeHWe, Hanpumep M3-3a HU3KOro ObICTPOAEMCTBUSA
(3anasgblBaHne BKIOYEHUS MPU PE3KUX MOBOPOTAaxX pyns), NOTEPU BOAUTENEM «HYBCTBa AOPOr»,
CHWXXEHWM TOYHOCTU yrpaBieHns Npu CAULWKOM 06/1er4yeHHOM NOBOPOTE PYNEBOro Koneca, Kose-
6aHusAX ynpaBaseMblx Konec, CNpoBOLMPOBaHHbIX yeunutensamu. CoBpeMeHHbIe pyneBble YyCUAUTENN
MMEIOT KOHCTPYKLMIO, CBOGOHYIO OT AaHHbIX HEAOCTATKOB. YCUNIUTENN, MPUMEHSAEMbIE Ha COBpe-
MEHHbIX aBTOMOBUASAX, MO MPUHLMIY CBOEr0 AENCTBUS MOTYT ObiTb aAanTUBHLIMU U HEAAANTUBHLIMM,
a no TMny npuBoAa — rMApPaBAMYECKMMU, MHEBMATUHYECKUMU U INTIEKTPUYECKUMU. AfanTUBHbIE
YCUUTENN MOTYT MBMEHATb KOIDPULMEHT YCUNEHNSA B 3aBUCMMOCTU OT CKOPOCTU aBTOMOOMNS.
Y aBTOMOGUASA C TAKUM YCUSTUTENEM NPU MaHEBPUPOBAHMMN Ha CTOSIHKE yCUne, He06Xo0aNMOe ans
NMoBOpOTa PYNEBOro Kofeca, 3HAYUTENIbHO HUXKE, YeM Y HeadanTUBHbIX, @ MO Mepe yBenYeHuUs
CKOPOCTU ABUKEHWUS aBTOMOGWNS yCuMe NoBOpoTa yBENMYNBaETCS.
HeaganTuUBHbIN yCUNUTENb COCTOUT U3 TPEX OCHOBHbIX YacTew:

— MCTOYHMKa 3HEepruu;

— CMWJI0BOrO 371eMeHTa, CO3jatoLLero JONOMHUTENbHOE YCunve nNpu paboTe pyneBoro ynpaBneHus;
— ynpaBASIoLWLEero afeMeHTa, OTBeYaloLWero 3a BKOYEHWE W BbIK/IIOYEHWE CUIOBOMO 3/IEMEHTA.

AfanTUBHbLIN YCUNIUTENb, KPOME MEPEYUCTIEHHbIX YaCcTen, UMEET faTYUK CKOPOCTH aBTOMOOUAS,
3/1IEKTPOHHbIV 610K YNpaBAEeHUS U UCMONHWUTENbHOE YCTPOMCTBO (0ObIYHO 3IEKTPOrnapaBInYeCKoe),
KOTOpOE BO3AENCTBYET Ha YyNpPaBNSIOLLIUA INEMEHT.

BOoNbWKWHCTBO COBPEMEHHbIX aBTOMOOWNEN C yCUNUTENEM UMEIOT TMAPaBIUYECKUI YCUTUTEND
pyneBoro ynpaBineHus, B KOTOPOM rMapaBAMYeCKMI Hacoc, MPUBOAMMBIN OT ABWUraTens aBToMoou-
N9 (MCTOYHUK 3HEPruun), co3gaeT AaBfieHUe B rMapaBInyeCcKOM LMINHAPE (CUN0BOWM anemeHT). Ha-
néonee pacnpocTpaHeHbl TMAPOYCUNTENN, B KOTOPbIX CUIOBOM M pacnpeaenuTebHblil 3/1IEMEHTbI
06befMHEHbI C PyNeBbIM MeXaHU3MOM B OAHOM Kopnyce (rmapopy”nb). MopwHeM ruapoumnuHapa
B PEEYHOM PYIEBOM MEXaHM3Me Npu 3TOM ABASIETCS pyneBas perka (CM. puc. 5.7), B MexaHu3me
«BUHT—TanKa—penKa—CeKTop» — ramka. YnpaBnsioLlee yCTPOUCTBO BbIMO/MHEHO B BUAE 30/I0THUKA
Ha BXOLHOM Bane MexaHW3ma, KOTOpbIi NpY NpUKNagbiBaHWUKW YCUNS K PyeBOMY Konlecy noBopa-
yuBaeTcs (MM CMeLLaeTCs) NepeKkpbiBaeT onpeaeneHHble KaHanbl 419 NPOoXo4a XUAKOCTU U TEM ca-
MbIM COEAMHSAET NPaBYO0 WK NEBYIO MONOCTb MAPOLMANHAPA C TMAPaBANYECKUM HAaCOCOM.

Ha HeKoTopbix aBTOMOGUAAX (MHOFOOCHbIE, TSXKENble FPYy30Bble) TMAPOLMIMHAP YyCTaHaBIUBa-
0T B HEMOCPEACTBEHHON 6/TIM30CTM OT YNPaBASEMOro Koneca A1 CHUXEHUS Harpy3oK Ha pyneBow
npmBoA. MHoraa ¢ uenbio yHubUKaLuMn KOHCTPYKLMK PyNeBoro MexaHnama ass aBTomoobunemn
C yecunutensiMm un 6e3 HUX 30/10THUKOBOE pacrnpeaesMTenbHOe YCTPOMCTBO TaKKe pacnonaraertcs
Ha Tarax pyneBoro npusoja.

Puc. 5.13. AneKkTporuapaBnau4yecKui pyieBon ycunurenb
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Pa3HOBWAHOCTbLIO rTMApoyCHMNUTENS ABNSeT-
CS 9NIEKTPOrMapaBINYECKUN YCUNuTenb, B KO-
TOPOM rMapaB/IMYECKUI HacoC coegnHeH
C aneKTpoaBuUraTenem, nuramLmmcs ot 60pTo-
BOW aneKTpoceTn aBTomMo6uns. KoHCTpyK-
TUBHO 3NeKTpoAaBuUratenb U ruapoHacoc
(puc. 5.13) obbeauHeHbl B CUIOBOW 6GNOK
(Powerpack).

MpenmyliecTtBa TaKOW CXEMbl: KOMMNaKT-
HOCTb, BO3MOXHOCTb QYHKLMOHUPOBAHUSA NpU
HepaboTalolleM aABuratene (UCTOYHUK IHep-
rmm — AKB aBTOMO6MASA); BKIIOYEHUE TUAPO-
Hacoca TOJIbKO B HeoOX0AMMble MOMEHTHI
(3KOHOMMUS 3HEPrnKn), BOSMOMKHOCTb NPUMEHE-
HUSA 3NEKTPOHHBIX CXEM PerynnpoBaHus B Lie-
nsAX afieKTpoaBuratens.

B nocnepHue rofbl Ha NerkoBbIX aBTOMO-
OuNAx ctanu MPUMEHATbLCH 3NEKTPUYECKME
YCUNWUTENW PyNneBoOro ynpaBieHWs, B KOTO-
pbiX GYHKLIMU CUNIOBOTO 3/1€MEHTA BbINOHS-
eT afleKTpoaBUratenb, a ynpaBifdtolero
371leMeHTa — 3NEeKTPOHHbIN 610K. OCHOBHbIE
nperMmyLLecTBa AaHHOro yeunutens: yaoo6¢cTBo
peryimpoBaHnsa XapaKTepucTUK, NoBblWwe-
HVWEe HaOeXHOCTU (OTCYTCTBME TMApaBMKK),
3KOHOMHOE pacxofoBaHue 3Hepruu. Bos-
MOXHbl c/ieflyloline BapruaHTbl KOMMOHOBKM
anekTpoycunutens (puc. 5.14a, 6, B):

— ycunue aneKkTpoaBuraTens nepefaetcs Ha
BaJl pyneBoro Koneca;

— ycunue aneKkTpoaBuUraTens nepefgaetcs Ha
Ba/l LWIECTEPHU PEeeyvyHOro pyneBoro Mexa-
HU3Ma;

— 3feKTpoaBuraTenb BO3AENCTBYET 4yepes
BMHTOBYIO FralKy Ha PEWNKY pyneBoro Mexa-
HU3Ma.

ONeKTpoycunnTenb C BO3AENCTBUEM Ha
Bas Py/ieBOro Kojieca MOXET ObITb YCTAHOB/EH
6e3 cepbe3HbIXx MNepeaenok Ha aBTOMOGWIM
NMpW YCI0BWUK, 4YTO NPOYHOCTb AeTaNen pyneBso-
ro ynpaBJ/ieHUs OKaXKeTCsH 4OCTaTOYHOMN.

[ToKa 3neKTpoycuInTenn MNpPUMEHSIOTCH
JIMWb Ha NIErKnX aBTOMOOUNSAX, MOCKOJbKY Cy-
LecTBytolme 60pTOBbIE UCTOYHWKMK INEKTPO-
3HEepPrumM He MOryT obecneyntb paboTy 3MeKT-
poaBUraTens BbICOKOM MOLHOCTU. Ho B cnyyvae
nepexoga Ha 60s5iee BbICOKOE HamnpsixeHue
60opTOBOM ceTU (Hanpumep, 42 B) MOXKHO OXHU-
[aTb paclimpeHuns chepbl NPUMEHEHNS INEKT-
poycunuTenen.

Puc. 5.14. neKTpuyecKue ycunutenm pyneBsoro
ynpaB/ieHUsi: a — ¢ BO3ieiCTBUEM Ha pyne-
BOM BaJl; 6 — C BO34EeMCTBUEM Ha LIECTEPHIO
py/ieBOro mexaHmsama; B — ¢ BO3fjeiicTBUEM
Ha peilKy py/ieBoro MexaHusma
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§31

ANIEKTPOHHbLIE CUCTEMbI CTABUJTU3ALIUN TPAEKTOPUU ESP

OCHOBHOW 3ajayert 3aNeKTPOHHOW cucTeMbl cTabunn3auunn Tpaektopun ESP (Electronic Stability
Programm) sBnseTca npefoTBpalleHne Bbixoha aBTOMOOWUNSA 3a Npeaesbl NoN0Chl ABUKEHUS Ha
NnoBOPOTE MpPU OWMOBOYHbIX AENCTBUAX BOAMTENS (Hanpumep, Mpu MOMbITKE MPOWTM MOBOPOT
CO C/IMWKOM BbICOKOM CKOPOCTbIO B MOMEHT Ha4vana 3aHoca U T. 4.).

Cuctema ESP (puc. 5.15) BrkntoyaeT B ce6s: AaTHUKKU, INEKTPOHHbIN 610K yipaBneHus, rua-
paB/IMYECKYIO CMCTEMY MOATOPMarKMBaHWUA TOTO MM APYroro Kojeca M CUCTEMY ynpaBfeHus
aBuratenem.

B cucteme noagtopmarknBaHus 3a1eMCTBOBaHbI arperaTbl aHTMOIOKMPOBOYHOM CUCTEMbI aBTO-
Mo6unsa (ABC). AneKTpoHHbIM 610K ynpasneHuns (3bY) NOCTOAHHO Nony4yaeT U aHann3upyeT CUrHanbl
OT JaT4YMKOB yrfla NOBOPOTa PyNEBOro Kosieca, G0OKOBOI0O YCKOPEHMS, YII0BOWM CKOPOCTH BpalLeHUs
Ky30Ba OTHOCHTENIbHO BEPTUKaNbHOM OCH, YacTOTbl BpalleHus Konec. B MOMEHT, Koraa coyetaHue
noKasaHWi AaTYMKOB BOCNPUHUMaETCS IBY KaK NpUBAnIKEHWE K KPUTUYECKOMY PEXMUMY (3aHOoC,
Havyano 60KOBOr0 CKOJIbXKEHMS), OH BblAaeT CUrHan rMapaBaIMYEeCcKOM CUCTEME NOATOPMAXKMBaHUSA
1 610Ky ynpaBneHus asuratenem. Npu aTomM oHO UM HECKOMbKO Konec oaHOoro 6opta HavyMHaloT
NOATOPMaXKMBaTbCS, YTO NMPMBOAMUT K BO3HWMKHOBEHMIO NMOBOpPAYMBaloOLLErO0 MOMEHTA OTHOCH-
TeNbHO BEPTUKANbHOM OCU, KOTOPbIN NpeaoTBpaLlaeT pa3BUTMe aBapunHon cutyauun (pmc. 5.16).
OpHoBpeMeHHO BO3AENCTBME Ha B6/10K yNpaBieHUs ABuraTesiem No3BonseT yMeHbLUTb Nogady To-
NnMBa U CHU3UTb CKOPOCTb [ABMKEHMS 10 6€30MacHOro ypoBHS.

Puc. 5.15. 9neKTpoHHas cucTtema ctTabunmsauum TpaekTopumn: 1 — 610K ynpasnerHunsa ABC;
2 — JaTyYMK CKOPOCTU BpalleHus Konec; 3 — AaTyuK yrna noBopoTa pyns; 4 — aatyMk 60KOBOro
YCKOPEHUS 1 YINIOBOWM CKOPOCTU; 5 — 3NIEKTPOHHBIN 610K yrnipaBneHus (3bY); 6 — anekTponpusoa
OpOCCeNbHOM 3acC/iOHKM (6eH3UMHOBbIM ABuratens) wan THB/ (ans3enb); 7 — AaTyuKk gaBneHus
B TOPMO3HOM cUCTEME
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Puc. 5.16. MoBOpPOT B KPUTUHECKOM CUTYaLlMKU: @ — MPU CHOce; 6 — Mpu 3aHoce

§32

HAMPABJIEHUA PA3BUTUA KOHCTPYKLUUU
PYJNIEBOI'O YNPABJIEHUA

Hapsigy ¢ TakuMu TpaauMuUMOHHbIMK HanpaB/ieHUSIMU COBEPLLEHCTBOBAHMS PyeBOro ynpaBfieHus, Kak
MOBbILIEHNE Ero HaAeXHOCTU U CHUXKEHUE CTOMMOCTV NMPOU3BOACTBA, B MOCNEAHME rofbl HaMeTUnachb
TEeHAEHLMS pa3paboTKM INEKTPOHHbIX YCTPOMCTB, MOMOraloLLMX BOAUTENIO ONTUMaNnbHO YNpaBisTb Tpae-
KTOpWen aBToMo6uns. OgHa U3 Takux cucteM — ESP 6binia paccMOTpeHa Bblle, Apyras cuctema, yctaHa-
B/IMBaemasl Ha HEKOTOPbIX IErKOBbIX aBToM0o6UsX BMW, o603Ha4vaeTcq abbpesuatypont AFS — Active
Front Steering (akTMBHas cuctema ynpasieHus nepefHnMu konecamu). Cuctema AFS (puc. 5.17) umeet
paspesHoit pyneBoi Ba, 06e NoI0BKHbI KOTOPOrO COEAMHEHbI C MOMOLLbIO CABOEHHOMO NaHETAPHOro
pefyKTopa. Kopnyc peayKtopa MOXET NOBOpa4YMBaTbCs C MOMOLLbIO SN1EKTPOABUIaTENS, KOTOPbIN BKIO-
4aeTcs Mo CUrHany ANEKTPOHHOIo 6/10Ka ynpaBaeHusl, COeAMHEHHOrO C AaT4nKamu (cM. § 31).

Takum o6pa3om, cucteMa AFS, aHanusumpytoLias napameTpbl KPUBOIMHENHOTO ABUKEHNUS aBTOMO-
OGNS B KaXKabli MOMEHT BPEMEHW, MOXKET YBETIMYUBATL UM YMEHbLUATb Yo/ UK YII0BYIO CKOPOCTb NO-
BOpOTa yrpaBfseMblX KOJIEC, TEM CaMbIM MOMOras BOAUTENIO ONTUMaNbHO YNpaBnsiTb aBTOMOGUIEM.

Pa3BuTHE 3N1EKTPOHMKM NO3BOJNIAET FOBOPUTL O BO3MOXHOCTM B BGyAyLLEM NEPENTU Ha INEKTPO-
ynpas/ieHWe NOBOPOTOM KoJslec aBToMoOuNIA (cuctema Steer by wire). B Takux cuctemax 6yaeT OTCyTCT-
BOBaTb MexaHM4ecKas CBA3b MEXAY PYNEBbIM KOIECOM U YNPaBASEMbIMU KOIECAMM, KaX40e KOeco
OyaeT noBopaYnBaThCs UHANBUAYANbHBIM 3f1IEKTpoABUraTenem no curHany 3bY. Npu Bo3aenNCcTBUKN BO-
[OWTeNsl Ha OpraH ynpaBneHuUs aBTOMOGUIEM FreHEPUPYETCS ANEKTPUHECKUI CUTHaN, KOTOPbIK Hapsay
C CUrHanamu Apyrux AaT4MKoB aHanuaupyeTcs 610KOM ynpaBneHus. B Taknx cucteMax TpaanMumoHHoe
pyneBoe KONeco CTaHOBUTCS HEOOSI3aTeNIbHbIM Y MOXET OblTb 3aMEHEHO, HaNpUMep, AXKOUCTUKOM.
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Puc. 5.17. Cucrema AFS: a — pyneBon mexaHnam; 6 — o6l Bua




r1 ABA

Ecnun oTKNo4UTb ABUraTenb
ot sepyunx vonec, oasro. | 1OPMO3HOE
Mo6unb 6yaeT npoaoKaTb
[ABWXEHMEe No MHEePLUMK (Ha- yﬂ pa B” e H M e
Katom). Noa gevcteuem cun
COMPOTUBNIEHNUS ABUKEHUIO
CKOPOCTb aBTOMOOW/IA CHMU-
YKaeTcs U HaKOHeL, OH oc-
TaHaBnuBaetca. OgHaKo
6onee 3PPEKTUBHBLIM AB-
nseTca 3amMeaneHne noj
[EVCTBMEM CneLmalibHO CO3-
[laBaeMoW BHELWIHEW CUbl —
TOPMO3HOM.

§33

HA3HAYEHUE TOPMO3HOI'O YMPABJIEHUA.
CMoCoBbl TOPMOEHHUA

TOpPMO3HbIM yNpaBneHWeM Ha3blBaeTCs COBOKYMHOCTb CUCTEM aBTOMOGUASA, MPU3BaHHbIX YMEHb-
LWaTb CKOPOCTb ABUXEHMS BMIOTb A0 MONHOW OCTaHOBKM W yAEpXMBaTb aBTOMOOWUIIb Ha YK/IOHEe
HeorpaHWYeHHO AUTENbHOE BpeMS.

Topmo3Has cuna MOXeT MMETb adpPOANHAMMUYECKY0 NPUpPoay, ABNATbCA CNeACTBMEM WUCMOSb-
30BaHUS CUN TPEHUS, TMAPABINYECKOro COMPOTUBEHNS MW ANEKTPOMArHMTHOrO Nons.

[ns co3gaHns asapoanHamMnM4yecKoM TOPMO3HOW CUJTbl MCMOb3YETCH TOPMO3HOM NapalutoT nam
crneuunanbHble «3aKpbliKW», BblABUIaemble N3 Ky30Ba aBTOMOOMIS. TaKoM CNOCO6 TOPMOXKEHNUS UC-
NoJb3yeTCs TONIbKO Ha FOHOYHbLIX aBTOMOBGWASX, T. K. OH 3hGdEKTUBEH TOMILKO MPU BbICOKMX CKOPO-
CTAX ABUXKEHMUS.

Haun6onee yacto ansl 3amMensieHnss aBTOMOGUAA WKW yAepKaHWUsa ero Ha YKIOHE Mpu CTOsSIHKe
MCMNONb3YIOT TOPMO3HYIO CUY MEXK/Y KONEeCOM v JOPOroi. 3Ta cuna BO3HMKAET B pesynbTaTe Toro,
4YTO UCKYCCTBEHHO 3aTpydHseTcs cBO6OAHOE BpalleHWe Koneca. HanpaBneHne TOPMO3HON CUilbI
NPOTUBOMOMIOKHO HanpaBieHUIo ABUKEHNS aBTOMOGUNSA. [TpenaTcTBUE BpalLeHMo Koneca MoryT
c03JaBaTb KOJIECHbI TOPMO3HOWM MexaHU3M, ABUraTesib aBTOMOOUAA UK CheLmanbHbIi rnapas-
JIMYECKUI UK INEKTPUYECKMI TOPMO3-3aMeInTENb, YCTAHOBNEHHbIN B TPAHCMUCCUN.

Topmo3Has cuna B NATHE KOHTaKTa WWHbI C 4OPOron Tem 6oblue, Yem 60Mblle OKa3blBaeTcs
COMpPOTUBNEHME BPaLLEHMIO Koeca. ATO CONPOTUBIEHME TEM BO0JblUE, YEM CU/IbHEE BOAUTENb
HaXkMmaeT neganb TopMo3a. OAHAKO He CTOWUT AymaTb, YTO yBENMYMBaAs yCWIMe Ha nejanu,
MOHO AOBECTU TOPMO3HYIO CUly 40 BECKOHEYHOCTU. MaKcnuManbHOe 3Ha4YeHne TOPMO3-
HOW CU/bl 3aBUCHT €LLE M OT CUEMNIEHNS Kofleca C JOPOron. Yem nyylue cLuenneHue LWnHbI C [10-
poron, Tem 60/bluasi TOPMO3HasA cuia MOXET ObiTb NnosiydeHa. CuenneHrMe 3aBUCUT OT Bep-
TUKanbHOW Harpy3ku, NMpUXKMMaloWen KOMeco K Aopore (BepTMKaNbHas peakuus), pUCcyHKa
NPOTEKTOPA WWHbI U €€ KOHCTPYKLIMKU, COCTOSHUS JOPOXKHOIO NOKPLITUA. TaK, Ha acdanbLToBOM
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CyXoWn gopore TopMoxKeHue 6onee adbeEKTUBHO, HEM Ha TOM e Jopore BO BpeMs AOXKAS UK
Ha nbay. MakcuManbHoe cueneHne Koseca ¢ Joporon Npm TOpMoXKeHnn obecneymBaeTcs npum
€ro KayeHWn ¢ OJHOBPEMEHHbBIM YacTUYHbIM MPOCKanb3biBaHMeM. Korga Koneco nofHOCTbIo
ONOKMPYyeTCH, T. €. CKONb3UT Mo gopore 6e3 NpoBopayMBaHuUs, TO CLEMEHUE YyMEHbLllaeTcs
Ha 20-30 % OT MaKcuMManbHOro 3HavyeHus. enatenbHO NPU TOPMOXKEHUWN KOMECO HE JOBO-
OUTb [0 NOJIHOM GJIOKUPOBKMU.

[ns nony4yeHnMa MakCUMManbHOro 3Ha4eHUs TOPMO3HOM CUITbl BCE KOsleca aBTOMOGUNA aenatoT-
Ccsl TOPMO3SLWNUMU, T. €. UCMOSbIYITCA BCE BEPTUKaNbHblE peaKkLun OT AOPOrv, AEWCTBYHOLIME
Ha Koseca aBTOMOGUNS.

BepTuKanbHble peakumm OT 4OPOrK Ha NepeaHue 1 3aaHne Koneca aBTOMOOUAS MEHSAIOTCSA MpuU
U3MEHEHUWN ero 3arpy3kun, 0CO6EHHO y rPy30BbIX aBTOMOOGKIEN, NPULIENOB (MOAYNPULENOB) M aB-
To6ycoB. TaK, Hanpumep, BeEpPTUKabHble HAarpy3ku Ha 3adHWe Koneca NOPOXHEro rpy3oBoro aB-
TOMOGWNSA MOTYT OT/IMYATbCS OT HAarpy30K MOMHOCTbIO FPYXKEeHHOro aBTomoouns B 3—4 pasa. Kpome
TOro, NPy TOPMOXKEHMU, MO MEPE YBENMYEHUS 3ameIeEHUT aBTOMOOWS, MEHSAETCS COOTHOLWEHWE
BEPTUKANbHbIX peaKLni Ha NepegHnx U 3agHux Konecax. [IponcxoanT nepepacnpeneneHme peakx-
LMI: BO3pacTaHWe Ha NepeaHnx U yMeHblueHWe Ha 3aaHuX Konecax. 19 nosbiweHns adpeKTmB-
HOCTM TOPMOXEHUS TOPMO3HbIE CWUbl TaKXKe AOMKHbI MEHATLCS NPOMOPLUOHANBHO U3MEHEHMIO
BEPTUKANbHbIX Ppeakuuit Ha NepeaHnx 1 3aHUX Konecax.

§34

TUMNbl TOPMO3HbIX CUCTEM. KTACCUDPUKALINUA

Kaxaoe TpaHcnopTHOE CpeacTBo, OT caMblXx Masblix aBToMobunen secom 400-450 Kr u go
60/blUMX KapbepHbiXx caMocBanoB unu aBtonoe3aoB BecoM 500-600 T, AOMKHO GbiTb 060-
pyaoBaHO pabo4yel, 3anacHOM U CTOSSHOYHOM TOPMO3HbIMK cucTeMamMn. Pabovas (oCHOBHas)
TOPMO3Has cuctema obecneynBaeT yMeHbLIEHUE CKOPOCTU ABUKEHUSA BNIOTb 40 MNOJIHOM OC-
TaHOBKM aBTOMOOWASA, 3anacHas TOpMO3Hasa CUCTEMaA — OCTaHOBKY aBTOMOOWAS B clyvyae
BbIX04a M3 CTPOSA paboyer TOPMO3HOW CUCTEMbBI, @ CTOSHOYHasd TOPMO3Had — yAepXKaHue oc-
TaHOB/MIEHHOTO aBTOMOOWASA Ha MecTe, HeorpaHU4YeHHO anuTtenbHoe BpeMsa. MoMUMO 3TUX
CUCTEM Ha rpy3oBbiX aBTOMOGUIAX BecoMm Gosiee 16 T M Ha GO/IbLUUX MEXAYTOPOAHbIX
aBTOGycax o6a3aTe/ibHO NPUMEHEeHue YeTBepTOn TOPMO3HON CUCTEeMbl — Bchomora-
Te/NlbHOW (MPOTUBOU3HOCHOM). COBOKYMHOCTb BCEX TOPMO3HbIX CUCTEM Ha3bIBAlOT CUCTE-
MOW TOPMO3HOTO ynpaBfeHuns. [lonyckaeTcs He 060pya0BaTb TOPMO3HbLIM ypaBaeHUEM NPU-
uenbl BecoMm MeHee 750 Kr. Ha puc. 6.1 nokasaHa cxemMa CUCTEMbl TOPMO3HOIO yrnpaBneHus
aBTOMOGUNA.

K TopMO3HOMY ynpaBieHuio NpeabsaBASIOTCA NOBbIWEHHbIE TPEOOBaHUS, T. K. OHO ABASETCA
BaXKHENLIMM cpelCcTBOM obecnevyeHns akTMBHOM 6e30nacHOCTU aBToOMO6UA. TpeboBaHMs K Top-
MO3HbIM CUCTEMAM aBTOTPAHCMOPTHbIX CPEACTB YCTAHOBMEHbI B HECKONbKUX POCCUMCKUX U MEXK-
[OyHapOLHbIX HOPMATUBHbIX JOKyMeHTax. OCHOBHbIMK M3 HUX ABastoTea FOCT P 41.13-99 (Tak Ha-
3biBaeMble MNpasuna N2 13 EBponenckon SkoHomuyeckon Komuccun OOH), TOCT P 41.13H-99,

[ TOPMOSHOE YNPABNEHME |

| PABOYASI CUCTEMA | | 3AMACHAA CUCTEMA | CTOSAHO4HASI CUCTEMA BCMOMOTATE/IbHASA

(M3HOCOCTOMKAS) CUCTEMA

Puc. 6.1. Cxema cuctembl TOPMO3HOIO ynipaB/ieHUs1
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[OCT P 51709-2001, I'OCT 4364-88, OCT 37.001.067-86. bonblias 4acTb 3TUX AOKYMEHTOB
yCTaHaBNMBaEeT TpeboBaHUsA K 3GPEKTUBHOCTM TOPMO30B HOBLIX aBToMob6unen. B TOCT P 51709-2001
yKa3blBaeTcs, KaKUM TpeboBaHUAM AONKHbI OTBEYaTb TOPMO3HbIE CUCTEMbI aBTOMOGUAEN

B 3aKcnayatauuu. TOpMO3Hble TpebOBaHUA K HUM MEHEE }KeCTKMe, YeM K HOBbIM aBTOMO-

ounam.

B TexHM4ecKoM nnaHe TpeboBaHMsA K TOPMO3HbIM CUCTEMAM CrieayloLLme:

— obecneyeHne MUMHMManbHOro TOPMO3HOI0 NYTU, MaKCHMMabHOro YyCTaHOBMBLLIEroca 3amesse-
HUS I TOPMO3HOM CUMbl Ha Konecax;

— yAepraHue TPaHCNOPTHOro CPeACTBa Ha YKJIOHE onpeaeneHHON BEIMYUHbI Ha CTOSIHKE;

— COXpaHeHWe YCTOMYMBOCTU MPU TOPMOXKEHWUN (KPUTEPUAMMU YCTOMHMBOCTU CNYXaT JIMHENHOE
OTKJIOHEHWE, YINOBOE OTKIOHEHWE, YrON CK1aAblBaHUS aBToONoe3/a);

— CTabuIbHOCTb TOPMO3HbIX CBOMCTB MPU HEOAHOKPATHbIX TOPMOMXKEHUSIX, MPU KOTOPbIX MPOUCXO-
[WT pa3orpeB TOPMO3HbIX MEXaHW3MOB;

— MMWHUManbHoe Bpems cpabaTbiBaHWS TOPMO3HOMO NPUBOAA;

— cneasuiee gencTBMe TOPMO3HOMo NpMBOAa, T. €. MPONOPLMOHANBHOCTb MEXKAY YCUIMEM Ha Ne-
Janv (pbl4are) ¥ TOPMO3HbIM MOMEHTOM Ha Konece;

— Manas paboTa ynpaBaeHns TOPMO3HbIMU CUCTEMaMK (YyCUMe Ha TOPMO3HOW Neaanu, B 3aBu-
CUMMOCTM OT Ha3HaYeHWs aBTOTPAHCMOPTHOIO CPEACTBA, AOMKHO 6biTb He 6onee 500-700 H;
xoA4 TopMo3Hon negann 80—-180 mm);

— nojAAepraHne YCTaHOBUBLLENCS CKOPOCTU NPU ABUXEHUN Ha 3aTAKHOM CnycKe (aAns BCNOMO-
raTenbHOW TOPMO3HOM CUCTEMDI);

— OTCyTCTBME NONHOro 6/1I0KMPOBaHUS (103a) Konec;

— HepaBHOMEPHOCTb eMCTBMSA TOPMO30B JIEBOI0O M MPaBOro KONEC OHOM OCK He [0/IKHa npe-
BbllaTb ONpeaeNeHHON BENNYUHBI;

— OTCYTCTBME pa3apaKatolnx opraHoNeNTUYECKMX SBAEHWUI NPYU TOPMOKEHUM (CKPUM, HEMPUAT-
HbIK 3anax);

— MOBbILWEHHAsN HaJEXHOCTb BCEX 3/1IEMEHTOB TOPMO3HbIX CUCTEM, OCHOBHbIE 3/IEMEHTbI KOTOPbIX
He AOMKHbI BbIXOAUTb U3 CTPOS Ha MPOTAXKEHUU rapaHTUPOBAHHOIO pecypca.

[onxHa 6bITb TaKXKe NpeaycMoTpeHa CUrHannaalms, onosellatoLas BOAUTENS O HEMCNPABHO-
CTSIX B CUCTEME TOPMO3HOI0 YNpaBneHus.

Pa6oyas TopmMo3Has cucteMa aBToMO6UNSA 06bIMHO NPUBOAMTCS B AENCTBME HOXHOW TOp-
MO3HOW neganbto. Ha aBToMo6uMnax, cneymanbHO NpeaHa3HavYeHHbIX 418 ynpaBieHusa BoauTte-
NaMU-UHBaNMaaMun 6e3 o6eunx Hor, paboyasi TOpMO3Hasa cucTeMa NPUBOAUTCS B AEMCTBUE PYKOWM
OT cneuManbHOro pblyara, 3aKpenjeHHoro Ha pyne. Ha npuuenax n nonynpuuenax pabo4vas cu-
cTemMa NpPUBOAMUTCS B AEWCTBME MO rMAPaBAUYECKOMY, MHEBMATUHECKOMY UN 3NEKTPUYECKOMY
CurHany, nocTynatowemy oT TOPMO3HOM CUCTEMbI aBTOMOOUASA-TAraya B MOMEHT Havana ero Top-
MOKeHMs. CyLLecTBYIOT TaKKe TOPMO3HbIE CUCTEMbI MPULIENOB, B KOTOPbLIX paboyas cuctema Ha-
YMHaeT cpabaTtbiBaTb BCNeACTBME HaberaHusa (HaKaTblBaHUS) npuLena Ha TOPMO3[LWmMn Taray,
npu KOTOPOM BO3HUKAET CWUMa CKaTUs B cuenke. Takas TOpMO3Has cuctemMa npuuena HasblBa-
eTcs TOPMO30M HaKaTa.

Pa6oyast TOpMO3Hasa cucTema, Kak 1M CTOSHOYHas M 3anacHasi, COCTOUT U3 TOPMO3HbIX Mexa-
HW3MOB ¥ TOPMO3HOI0 NPUBOAA. Ha NerkoBbix aBTOMOGMAAX, MaNOTOHHAXKHbIX FPYy30BbIX aBTOMOGH-
NIFIX ¥ MMKPOaBTOOBYCcax, MPUMEHSIOT yCUNUTENb TOPMO30B, a TaKKe Apyrve yCTPOMCTBa, NoBbillatowmue
3bGEKTUBHOCTb TOPMO3HbIX CUCTEM M YCTOMYMBOCTb MPU TOPMOXKEHUU. MHOrne aBTOTPaHCMNOPT-
Hble CpefcTBa MMEIOT aHTUOIOKMPOBOYHYIO cucTeMY TOpMO30B (ABC), BXosLyl B COCTaB Top-
MO3HOro npusoja (puc. 6.2).

Mpu HaxkaTMM TOPMO3HOW Neaanu yBeMYMBaETCS JaBIEHME KUAKOCTH B TOPMO3HOM MPUBOJE,
B TOM 4MC/le B TOPMOS3HbIX LMAMHAPAX KOMECHbIX TOPMO3HbLIX MexaHuM3MoB. CpabaTbiBaHue
TOPMO3HbIX MEXaHN3MOB MPUBOAMT K 3aMEASIEHUIO BPALLEHUS KOSIEC M NOSIBAEHWIO TOPMO3HbIX
CW B TOYKE KOHTaKTa LUMH C JOPOroOW.
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Puc. 6.2. MpuHuMnuanbHaa cxema pa6o4yeit TOpMO3HOM CUCTeMbl aBTOMOGUASA: 1 — TOPMO3-
HOW AUCK; 2 — cKo6a TOPMO3HOro MexaHu3ma nepegHux Konec; 3 — nepegHuin KoHTyp; 4 — rna.-
HbIA TOPMO3HOW UMAMHAP; 5 — 6a40oK C AATYMKOM aBaPUMHOrO NafeHust YPOBHS TOPMO3HOWM
HMAKOCTU; 6 — BaKyyMHbIN YCUNIUTEND; 7 — TONKaTeNb; 8 — nefganb TopMo3a; 9 — BblK/loYaTeNb
cBeTa TopMoXKeHUs; 10 — TOPMO3HbIe KONOAKK 3aAHUX Konec; 11 — TOPMO3HOW LIMAMHAP 3aAHMX
Konec; 12 — 3aiHni KOHTYp; 13 — KOXKyX Monyocu 3agHero Mocta; 14 — Harpy3o4yHasi Npy»uHa;
15 — perynatop aaBnexus; 16 — 3agHue Tpocbl; 17 — ypaBHuUTENb; 18 — nepeaHunn (LeHTpanb-
HbIW) TPOC; 19 — pblyar CTOAHOYHOIro TopMo3a; 20 — CUrHanM3aTop aBapuMHOIro NajeHUs ypoBHS
TOPMO3HOM XKMAKOCTH; 21 — BbIKIOYATENb CUTHANM3aTopa CTOSTHOYHOIo TOPMO3a; 22 — TOPMO3-
Has KonoaKa NepeaHnx Konec

3anacHasa TopmMmo3Has cMcTema [J0/KHa UCMOoNb30BaTbCs MPU OTKase MM HEUCMPaBHOCTU
pabo4yer TopMO3HON cucTeMbl. OHa MOXKET OblTb MeHee 3GPEKTUBHON, Yem paboyast TOPMO3Has
cuctema. lNpu aTOM cyuTaeTcs, 4To B paboyein cucTeMe OAHOBPEMEHHO MOXKET NMPOU30MTH OTKa3
He 6onee Yem OAHOMO 3NemMeHTa TOPMO3HOro NpuBoAda UNKn MexaHnama. B cnydae oTcytcTBuA
Ha aBTOMOGWNE crneunanbHOM aBTOHOMHOW 3anacHOM TOPMO3HOM CUCTEMbI €e GYHKLMU MOXKET
BbINOJIHATb MCMPaBHasA 4acTb paboyen TOPMO3HOW CUCTEMbI (HAaNpUMep, OAUH U3 KOHTYPOB TOp-
MO3HOro Np1BoAa paboyen TOPMO3HOM CUCTEMbI C COOTBETCTBYIOLMMU TOPMO3HbIMU MEXaHU3MaMMW)
UK CTOSTHOYHas TOpPMO3Hasa cuctema. BaxHoe TpeboBaHMe K 3anacHoOM TOPMO3HOM cUcTeEME —
Hanuyne cneasuero 4enNcTBus, T. €. NPONOPLMOHANbHOCTY MEXKAY YCUIMEM Ha Nefjanu (pblyare)
M TOPMO3HbIM MOMEHTOM Ha Kosiecax aBToMo6uns. Mo aToMy Tpe60BaHMIO CTOSIHOYHAsS TOPMO3Has
cuctema 60NbWNHCTBA NIEFKOBbLIX aBTOMOOWIEN (yipaBasgemas pbl4arom) He MOXKET ObITb MPU3Ha-
Ha B KayecTBe 3anacHoM TOPMO3HOW CUCTEMBbI.
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Ha npuuenHbix TpaHCNOPTHbBIX CPeACcTBaX HalM4ymMe 3anacHom TOPMO3HOM CUCTEMbI HE TpebyeTcs.
CuunTaeTcs, 4TO TOPMOXKEHUE aBTONOE3a Npu OTKale paboyer cucTeMbl nNpuuena éyaeTt obecneyu-
BaTbCs UCNpaBHOW pabo4yen TOPMO3HOM CUCTEMOM Tarada. B 10 e Bpemsa paboyas TOpMO3Has CUc-
TemMa npuuena Bceraa npoeKkTUpyeTcs C TaknuM pacyeToMm, YTobbl B clydae oTpbiBa npuuena oT Tara-
Yya OCyLLECTBNANOCh aBapUMHOE NOSHOE 3KCTPEHHOE TOPMOXeEHMe npuuena ¢ aIPOEKTUBHOCTLIO,
He MeHee YeM NPeaycMOTPEHO Ans 3anacHon TOPMO3HOM cucTeMbl aBTOMO6MASA. K 1erkum npuuenam
kateropuin 01 n 02, o6opyaoBaHHbLIM TOPMO30OM HakaTta, TpebGoBaHWe aBapUMHOrO TOPMOXEHUS
He NpeabsABAAETCS, OAHAKO OHWU JOMKHbI ObiTb CHAGXKEHbI CTPAXOBOYHOW LIEMbIO UM TPOCOM, Coeau-
HAIOLWMM Npuuen ¢ aBToMo6unem u obecnevymBalolMM HEKOE OCTaTO4YHOE YrpaBAeHWe NpULENOM
nocsne ero oTpbiBa OT TAraya.

CTosiHO4YHasi TOpMO3Hasi cucTemMa 0ObIYHO NPUBOAUTCS B AEMCTBMUE OT pblyara (PYKOSTKU) pyKown
BoauTens. MHorga CTosHOYHasa cuctemMa NpUBOAUTCHA B AENCTBUE HOMOW OT cneunanbHOM negasnu.
YaeprKaHve TPaHCMOPTHOrO CPEACTBa Ha YK/IOHE AOIKHO MPON3BOAMTLCS KaK Ha y4acTKe nogbema
TaK 1 yyacTKa crnycka aoporu. CTosHOYHas cuctema AoKHa yaepKmMBaTb aBTOMOGWUb UK Npuuen
(monynpuuen) Ha YKIoHe onpeaeeHHOW BENMYUHBbI HEOrPaHMYEHHO J0Nroe BpeMs. B cBA3K ¢ aTUM
MCMONb30BaHWe, Hanpumep, NMMApPaBAUKN AU MHEBMATUKKM B TOPMO3HbIX MEXaHU3Max CTOSHOYHOWM
CUCTEMbI HEBO3MOKHO M3-3a OMACHOCTU YTEYKM }KUAKOCTU UM BO3AyXa C TeYeHMeM BpeMeHHU. Mpu-
BOJ TOPMO3HbIX MEXaHM3MOB CTOSTHOYHOW CUCTEMbI Y COBPEMEHHbIX TPAHCMOPTHbIX CPEACTB MOXET
ObITb MEXaHMYECKMM, OT pblvara (neganu) 4yepes TPocChl (TArK) U pblHaru, 3NEKTPUYECKUM, MHEBMA-
TUYECKUM U T. 4.

Ona obecneyeHnss TOPMO3HON 3PHEKTUBHOCTU AOCTAaTOHYHO MCMOb30BaTb TOPMO3HbIE Me-
XaHM3Mbl HanboJsiee Harpy>KeHHOM OCU UM HECKOJIbKMX OCEN TPaHCMOPTHOro cpeacTBa. O6bly-
HO NS 3TOW LIEeSIM UCMOJb3YIOT 3alHIO OCb MM 3aHIO0 TENIEXKKY FrPYy30BOro aBTOMOGUIS Un
aBToGYyCa, 3aAHI00 OCb WK ABE 3aJHWE OCU COOTBETCTBEHHO ABYX- UM TPEXOCHOIO MOYNpPU-
Luena. Ha nerkoBbix aBTOMOGUASX M MpULENax Harpy3aKka Ha nepeaHtolo 1 3aHI0K0 OcK pacnpe-
AensieTcs noYTM ogMHaKoBO. MO3TOMY Y HMX CTOSTHOYHAs cucTeMa O6bIYHO BbIMOSIHEHA C UC-
nonb30BaHWEM 3afHMWX, HEyNpaBASEMbIX KOMIEC, YTO KOHCTPYKTMBHO HECKOMbKO npouye. XoTs
NPUHLUMNUANBbHO BO3MOXHA U TEXHUYECKU peann3oBaHa HEKOTOPbIMKW GUPMaMK CTOSHOYHas
TOPMO3Has cUCTEMa Ha MepefHMX Konecax JIErKoBOro aBToMoounsa (Hanpumep, HeKoTopble
aBTomo6unu SAAB).

BcnomoratenbHas TOpMO3Has cMcTeMa, OrpaHuyYMBatlolas CKOPOCTb ABUKEHUSA aBTOMOOMNS
Ha ONUTENbHbIX CNYyCKax, BbIMOJHAETCS HE 3aBUCUMOM OT APYrMX TOPMO3HbIX CUCTEM.

TpaHcnopTHOE CPeACTBO NPU ABUMKEHWN NOA YKIIOH HA4YMHAET NOCTENEHHO Pa3roHATbLCS, JOCTU-
rasi CKOpOCTH, ONaCHOM C TOYKMU 3peHNs BoanTensa ans 6e3onacHoro ABuxeHuns. Bogutens nputop-
MaMBaET, MCNONb3yst Pabo4yt0 TOPMO3HYK CUCTEMY, CHUXKAs CKOPOCTb A0 Ge3onacHoi. Yepes
HEKOTOpPOe BPeMS aBTOMOGW/Ib BHOBb Pa3roHAETCS U LMK NPUTOPMaXKMBaHUSA NoBTOpSEeTCS.
3a nyTb ABWXKeHUA ¢ nepeBana aMHon 5-20 KM LMKIbI NPUTOPMaXKnBaHus pabover CMCTEMON
MHOIOKpPaTHO MOBTOPSAOTCA. ITO COMPOBOXKAAETCS M3HOCOM LUMH, TOPMO3HbIX HaKNagoK U —
caMoe [aBHOe — YBEMYEeHWEM TemnepaTypbl TOPMO3HbIX MEXaHM3MOB, B MEPBYD oyepedb
TOPMO3HbIX HaKNnagokK. MNpu pasorpese HakNaAoK TOPMOSHbIX MEXaHWM3MOB CHUXKaeTca KoadduLm-
€HT TPEeHUs HaKnadKn o0 TOpMO3HoW GapabaH, a cnegoBaTeNbHO, U TOPMO3Haa IPDEKTUBHOCTb
TOPMO3HOr0 MexaHu3ma. B pesynbrtate apGdEKTUBHOCTL TOPMOXKEHUS aBTOMOGUNS B Hadvane
crnycKa C ropbl M B KOHLLE, MPW NPOYMX PaBHbIX YC/IOBUSX, COBEPLIEHHO pa3nnyHas. Pe3koe yxya-
LIeHWe TOPMO3HbIX CBOMCTB aBTOMOOUNIA C rOPAYUMU TOPMO3HBIMU MEXaHWU3MaMKU MOXKET NpuBe-
CTU K JOPOXHO-TPAHCMNOPTHOMY MPOUCLIECTBUIO C TAXKENbIMU NOCNEACTBUAMM.

MoaTtomy 6bina padpaboTaHa A9 TSKeblx aBTOMOOUIEN 1 aBTONOE3/0B TaKas TOPMO3Has
cuctema, Kotopasi o6ecneymBaeT AIMTENbHOE ABUMEHME Ha CMyCKe C HEBGOJbLLION NMOCTOSHHOM
CKOpPOCTbio 6€3 MCMoNb30BaHWS (M pal3orpeBa) MEXaHUM3MOB paboyer TOPMO3HOW CUCTEMBbI.
MocneaHve [JOMXKHbI OCTaBaTbCs B XOJNIOAHOM COCTOSIHMM M TFOTOBHOCTM BbIMOMHUTL B NtO6OWM
MOMEHT TOPMOEHNE C MaKCHMMabHON 3PPEKTUBHOCTbLIO.
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TaKon cucTtemom ABNSIETCS BCnomoraTenbHasa (BTOpoe Ha3BaHWe — M3HOCOCTOMKas) TOPMO3-
Hasl cuctema. BecnomoratenbHas cucTeMa He MOXET CHUM3WUTb CKOPOCTb aBTOMOGMASA 4O HyAsl.
[1To HopMaTUBHBLIM OKYMEHTaM 3GPEKTUBHOCTb BCNOMOraTe/lbHOM TOPMO3HOM CUCTEMbI CYUTAET-
CS 4OCTaTOYHOM, €CNIN Ha YKIIOHE B 7 % A/IMHOW 7 KM CKOPOCTb aBTOMOOGW/IS NOAAEPKMBAETCH
Ha ypoBHe (30%5) Km/u.

KOHCTPYKTMBHO BCNomoraTefibHas TOpMO3Has CUCTEMa BbINOMHAETCH cenyac Tpems cnocoba-
MW: MOTOPHbIW TOPMO3, TMAPaBANYECKMI TOPMO3-3aMeannTeNb U INEKTPUYECKUI TOPMO3-3aMel-
nutenb. Cneayet MeTb B BUY, HTO B KayecTBe TOPMO3a-3ameanuTens Ha KaxaoMm aBTomobune
MOXHO MCMONb30BaTb ABUraTenb, paboTalOWMN Ha PEXMME XON0CTOro xoAa (Tak Ha3bliBaemoe
TOPMOXeHuWe aBuratenem). TopMO3HOM MOMEHT, CO3aBaeMbIi B 3TOM Clly4ae ABUratefieM, yBesu-
YnBaEeTCa NMpPU BKIOYEHUU HU3LWKX Nepeay B KOpo6Ke. OaHAaKO TOPMO3HOM MOMEHT, pa3B1Bae-
MbIV ABUratenem, paboTatlLmMM Ha X0/10CTbiXx 060poTax, HE6ObLION U He obecrneymBaeT HEOOXO-
AUMMOro 3ameaneHns aBTomob6mna 60/bLLION Macehl.

bonee addeKTUBHbIM MOTOPHbIM TOPMO3 (FOPHbLIM TOPMO3) NpeacTaBnseT cobon ABuratenb aB-
TOMOGUNSA, 060PYAOBAHHbIN AONONHUTENbHBIMW YCTPOUCTBAMM BbIK/IIOYEHUSA NOAa4YM TonanBa
M MOBOPOTa 3aC/IOHOK B BbINMYCKHOM TPY60ONPOBOAE, CO3AatoLMX AOMONHUTENBHOE CONPOTUBNEHME.

Mpu TOPMOXKEHUN BOAUTEND C MOMOLLbIO MHEBMATUMYECKOro NPMBOLA NOBOPaYMBaET 3aCOH-
Ky B Tpy6€e ryLimnTens B 3aKpbITOe MONOXKEHUE U NepeMeLLaeT PenKy TONIMBHOIO Hacoca BbICOKO-
ro AaBfiEHWs B MONOXEHWE HYNEeBOW NoJayu TonauBa B ABUratenb. BcneactBue atvx AencTBum
ABWraTeb aBTOMOGUNSA MyLIMTCS (HO BpalleHWe KoneH4yaToro Bana He npeKkpaliaeTcs) U cTaHo-
BWTCS HEBO3MOXHbIM BbIMYCK BO3Ayxa U3 LUIMHAPOB Yeped BblMYCKHOM TpaKT. B TakTe BbinycKa
NopLEHb CTPEMUTCH BbITONIKHYTb BO34yX Yepes3 BbINMYCKHOM Tpyb6onposoa. [Mpn 3ToM noplieHb
UCMbITbIBAET COMPOTMBIEHUE, MHOTOKPATHO CMMasa BO3ayx. CNeacTBMEM 3TOM0 COMPOTUBEHUS
nepeMelLeHnIo MOPLLHS ABASETCS 3aMea/ieHMe BpallleHUs KoNleH4YaToro Bana, 1, cneaoBaTesibHo,
rnepeaaya OT HEro Yepes TPaHCMUCCUIO TOPMO3HOIO MOMEHTA K BEAYLUMM KoslecaM aBToMOGUAS.

MapaBAnYeCcKUin TopmMo3-3amMeInTenb npeacraBnsgeT cobon yCTPOMCTBO M3 ABYX IONACTHbIX
KONec, He CBSAI3aHHbIX }KECTKO APYr C APYrOM, HO PAcNOIOXEHHbIX APYr HANPOTWB Apyra Ha He6ONb-
LLIOM paccTosiHUK. JlonacTHble Koneca yCTaHOB/EHbI B OTAE/IbHOM KOPMYCE WX BCTPOEHbI B TMAPO-
MexaHuyeckyto nepegady (FTMIM). OgHo nonacTHoe Koneco yCTaHOB/IEHO Ha Basle TPaHCMUCCUH, Ha-
npuMep Ha KapAaHHOM, ¥ BpallaeTcs BMECTE C HUM, @ BTOPOE KOMeCo HEMOABUKHO U COEANHEHO
C Kopnycom TopMo3a. [1n15 co3aaHns ConpoTUBAEHMS BPaLLLEHUIO KapAaHHOro Bana Kopnyc ¢ MoMo-
LblO cneymanbHOro Hacoca HanonHsaeTcs Maciom. Macno pa3roHsaeTcs nonacTaMu Bpallato-
lLerocs Koneca, nepetekaeT Ha NONacTU HEMNOABUIKHOIO Kofeca, rae ero CKopocTb PE3KO
3amMennseTcs 1 3aTem NOBTOPHO NMOCTYNaeT Ha JIonaTKM BpaLlatoweroca Koneca. Npu nonagaHmm
Macna Ha fonaTtku 6bICTPO BpallaloWEerocs 10NacTHOro Kofieca BpalleHWe nocneaHero 3a-
MeanseTcs, a o6pasyloLnincsd TOPMO3HOM MOMEHT Yepe3 TPaHCMUCCHIO NOABOAUTCS K BeAyLWMUM
Kofiecam aBToMOGMAA. HarpeBaemoe B KOpryce TOpMo3a-3aMeanuTens Macso oxfiarkaaercs
B crleuManbHOM paauvartope. [ns BblK/I0YEHMS TOPpMO3a Macno yaansioT M3 Kopnyca. mapo-
3aMeanunTenb MOXeT 06eCneyYnTb HECKONbKO CTYNEHEeN MHTEHCUBHOCTM TOPMOXEHMS, €CNKU YCTa-
HaBnMBaeTca nepen KOpobKow nepepad. HeM Huxke nepefadva, TeM adPeKTMBHEE NPOUCXOANT
TOPMOXEHME.

Ha pwvc. 6.3 noKasaH NpuUHLMN JENCTBUSA rMAPaBIMYECKOro TOPMO3a-3aMenTens.

o aHanorMyHomy NpUHLKUMNY paboTaeT U SEKTPUYECKUI TOPMO3-3aMeanntenb. Ha aBToMo6u-
JIIX C MEXaHMYECKOM TPaHCMUCCUEN OH BbIMONHAETCS B 0TAENbHOM Kopnyce. C KapAaHHbIM BanoMm
U Nto6bIM APYrMM BaioM TPAHCMUCCUU COEANHEH BPaLLaoLIMnCsa pOTop 3aMeanTens, a B Kop-
nyce 3aKkpeneHbl HeNoABMXHble 0OMOTKM cTaTopa. [1pn nogaye HanpsxeHnus Ha 06MOTKK cTaTopa
BO3HMKAET MarHUTHOE CUIOBOE MNoJe, NPensaTCTBYoLee CBOGOAHOMY BpalleHuio potopa. O6pa3sy-
fOLMICSH TOPMO3HOM MOMEHT Yepes3 TPaHCMMUCCHIO MOABOAMTCS K BEAYLIMM KoflecaM aBToMOo6uAS,
aHa/IorMyHo rMapaBANYECKOMY TOPMO3Y-3ameanuTento. Ha puc. 6.4 npuBeaeHa cxema 31EKTPUYECKO-
ro TopMo3a-3ameInTens.
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Puc. 6.3. TuappaBnnyecKumn Topmos-zamepnuTtenb: 1— Kopnyc; 2 — NonacTHOE Koneco
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Puc. 6.4. dneKTpuyecKku Topmo3-zameanutenb: 1 — poTop; 2 — 06MOTKM cTaTopa

Takxke cneayet OTMETUTb, YTO Ha NpuULEnax 1 noaynpuuenax npu Heo6XoAMMOCTH TaKKe Mo-
YKET ycTaHaBNMBaTbCs TOPMO3-3amMeanTesib. OH MOXKET GbiTb 3NIEKTPUYECKOr0 UK rMapaBInyec-
Koro TMna. [Ans 3Toro oHa M3 0Cel KOHCTPYKTUBHO AO/KHA 6biTb BbIMOMIHEHA C MOMYOCAMM,
MEKY KOTOPbIMU YyCTaHaB/IMBaETCA 3aMeANNUTENb. BKIIIOYEHUE M BbIK/IIOYEHUE 3aMeIMTENs NPo-
M3BOAUTCS BOAUTENEM U3 KaBWHbI TArava.

§35

TOPMO3HbIE MEXAHU3MbI

TOPMO3HOM MexaHM3M npeaHasHayeH Ans co3aaHua TOPMO3HOM0 MOMEHTa, MPENsATCTBYOWEro
BpaLlleHUIO Koneca aBTOMOGUA UK 3ileMeHTa TPaHCMUCCHK, COeAUHEHHOro ¢ KonecoM. Hanbo-
Nlee pacnpocTpaHeHHbIMW TOPMO3HbLIMU MEXaHU3MaMK ABASIOTCA GPUKLMOHHBIE, MPUHLIMM AENCT-
BWS KOTOPbIX OCHOBaH Ha TPEHWW BpallatloLmxcs ageTanen o HenoaBuHble. 1o popme Bpalato-
wmxeca getanen GPUKLMOHHbIE TOPMO3HbIE MEXaHW3Mbl AensaTcs Ha 6apabaHHble U [WCKOBbIE.
HeBpauwatowmnmmcs getansimmn 6apabaHHbIX TOPMO30B MOTYT 6bITb KOIOAKW UK NIEHTbI, AUCKOBbIX
TOPMO30B — TOJIbKO KOMOAKM.

Hanbonee pacnpocTpaHEHHOE MECTO pa3MelleHMs TOPMO3HOIo MexaHu3ma — BHYTPU Kone-
ca (xoTsl 3TO U yBENMYMBAET HEMOAPECCOPEHHbIE MACChl), MO3TOMY TaKMe MeXaHW3Mbl Ha3blBatoT-
CSl KONIECHbIMW. MHOrAa TOPMO3HbIE MEXaHM3Mbl pacrnonaratoTcs B TPAHCMUCCMM aBTOMOGWAS,
HanpuMep 3a KOpoOKoM nepeday MavM pasgaTtodHOM KOpPOOGKOW, nepeq rnaBHOW nepegadyen vnu
Ha nonyocsix. Takne MexaHu3mbl Ha3blBatOTCH TPAHCMUCCUOHHBIMM.

TopMO3HOM MexaHM3M Nt060ro TMNa AOIKEH CO34aBaTb MaKCMMabHbIM TOPMO3HON MOMEHT,
Masfio 3aBUCALLMI OT HanpaBieHUs BpaLleHUs TOPMO3HOMo AUCKa nnn 6apabaHa, 3amacinBaHus
WM nonagaHus Bnarv Ha GPUKLMOHHBIE NOBEPXHOCTHU, UX TEMNepaTypbl. 3a30p MeXay GPUKLIK-
OHHbIMW NOBEPXHOCTAMM TOPMO3a JOMKEH ObITb MUHWMaNbHbIM 4719 ObICTPOro cpabaTbiBaHUS Me-
XaHM3Ma npu TOPMOXKeHUU. BeneactBme M3HalMBaHUA GPUKLIMOHHOM NOBEPXHOCTU KONOAKKU MK
JIEHTbl 3a30p B 3KCMAyaTalMmM HEM36exHO yBenndmBaetcs. [1oaToMy nt0601M GPUKLMOHHBIN TOp-
MO3HOM MEeXaHM3M AO0JIKEH UMETb YCTPOMCTBO, MO3BONSIOLLEE aBTOMATUYECKU UK BPYUHYIO BOC-
CTaHaBAMBaTb NepBOHa4YabHblM MUHMMANbHbIK 3a30p.

HanMeHee pacnpocTpaHeHbl B HACTosILLEE BPEMS HA aBTOMOOU/IAX IEHTOUYHbIe 6apaGaHHble
TOPMO3Hble MexaHu3Mmbl (puc. 6.5). OHK cocToAT U3 Bpallatolierocs 6apadaHa U HENOABUKHOM
NIeHTbl. BOo Bpems TOpMOXKEHUS NeHTa NpuxuMaeTcs K 6apabaHy, co3gaBas TOPMO3HON MOMEHT.
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A
K pblyary

Puc. 6.6. Konopo4yHble 6apaGaHHbie TOPMO3-
Hble MEXaHU3Mbl: @ — ME€XaHU3M C OHOCTO-
POHHUMHM omnopamu; 6 — C pa3HeCeHHbIMU
Puc. 6.5. JleHTOYHbI GapaGaHHbIX TOPMO3- oOnopaMu; B — MeXaHU3M C CaMOYCHJIeHHU-
HOM MEeXaHU3M eM; I — MeXaHU3M C Pa3XMMHbIM KyJlaKoOM

OTpuuaTenbHbIM CBOMCTBOM NIEHTOYHOIO MEXaHU3Ma SIBASOTCS 60MblUuMe AOMONHUTENbHbIE
paguanbHble HarpysKu, AenNCcTBylOWME NPU TOPMOKEHMUM Ha onopbl 6apabaHa, 1 HEBO3MOXKHOCTb
Nnoay4eHUs NIaBHOrO TOPMOXKEHUS. M3-3a Masnion KECTKOCTU NeHTbl 3a30p MeXay Hen 1 6apaba-
HOM J0/IKeH 6bITb 60MbLLMM, YTO YBEUYUBAET X04 TOPMO3HOW Nefanu U CHUXKaeT 6bICTPOAENCT-
BWE TOpMO3a. YCTPOMCTBa AN perynMpoBaHns 3a30pOB B JIEHTOYHbLIX TOPMO3ax CO0XHbI, HEHa-
[LeXHbl B paboTe 1 TpebytoT 4acToro o6¢cnyxmnBaHus. M3-3a ykazaHHbIX HeJOCTaTKOB JIEHTOYHblE
TOPMO3a PEeAKO MPUMEHSIOT Ha COBPEMEHHbIX TPAHCMOPTHBIX CpeacTBax (TOIbKO MHOrAa B CTOS-
HOYHbIX TOPMO3HbIX CUCTEMAX).

KonopouHble 6apabaHHble TOPMO3Hble MeXaHM3Mbl, HECMOTPS Ha CBOI BHELIHIOIO CXO-
ECTb, CyLECTBEHHO OT/IMYatOTCA APYr OT Apyra No KOHCTPYKLUMK M cBOoMCTBaM. Ha puc. 6.6 npu-
Be[ieHbl OCHOBHbIE cXeMbl 6apabaHHbIX KONOAOYHbIX TOPMO30B. B OCHOBHOM OHM pasfnyatoTcs
Mo PacroioXEHMIO OMOP KONOAOK U XapaKTepy NPMBOAHbLIX CUJ1, pa3aBUratoWmnX KONOAKK U NPpK-
KUMaoWMX Mx K 6apabaHy M3HYTpU. Pasnnune B KOHCTPYKLMM Npegonpenensier u pasnuyuve
B CBOMCTBax.

Ha puc. 6.7 noka3aH 6apabGaHHblA TOPMO3 C paBHbIMU MPUBOAHLIMU CU/IAMU U OJHOCTO-
POHHMUM PacmnoJioKeHUeM onop KO0 0K.

OnopHbIN AUCK 3aKpenaeH Ha 6anke MocTa. B HUXKHEN YacT ONOPHOro AWCKa YCTaHOB/EHbI
[Ba nanblia, Ha KOTOPbIX 3aKpenieHbl 3KCLLEHTPUKOBbIE Waibbl. [onoxeHve nanbues GUKCUPY-
0T ravkamu. Ha aKCLLeHTPUKOBbIE Wanbbl HaAETbl HUXHWE KOHLbI KOTOAOK. PerynmpoBoYHble IKC-
LLeHTPMKM 3aKpennieHbl Ha ONOPHOM AUCKe 60NTaMK, YAEPHKUBAEMbIMU OT MPOU3BO/IbHOMO MPOBO-
payvMBaHWs NpPeABapPUTENbHO CXaTbiMKM MNPYKMHaMKU. CTSHXKHAA NPYXMHA NPUXUMMAET Karkayto
KONOAKY K €€ pPeryiMpoBOYHOMY 3KCLIEHTPHMKY. NpyrKMHa GUKCHMPYET PErYIMPOBOYHbIM SKCLEHTPUK
B /ItO60OM MOJIOKEHUK NMPU MOBOPOTE Ero 3a rofIoBKy 60/1TOB. Taknm 06pa30oM, Kaxaasa KonogKa LieH-
TpUpyeTcs OTHOCUTENbHO TOPMO3HOro 6apabaHa PeryiMpoBOYHbIMU SKCLIEHTPUKAMM U SKCLIEHT-
PUKOBbIMU Wanbamu NanbLeB. BepxHrne KOHLbl KONOAOK COMpMKacatoTcs € NOPLIHAMM paboyero
umnuHapa. OT 60KOBbIX CMELEHNN KOMOAKK YAEPXUBAIOTCA HanpaBasiowmMMn ckobamum ¢ nnac-
TUHYATbIMM NPYXUHaMU. [iMHa GPUKLMOHHBIX HAaKNaAoK, MPUKPENIEHHbIX K NepeaHUM U 3aHUM
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Puc. 6.7. Bapa6aHHbI MeXaHU3M C paBHbIMU NMPUBOAHBIMU CUJIAMU U OJHOCTOPOHHUM pac-
MONI0O}KEHUEeM onop KonofokK: 1 — TopMo3Hon 6apabaH; 2 — GPUKLMOHHAA HaKknagka; 3 — Ko-
N0AKa; 4 — TOPMO3HOMU WKT; 5 — TOPMO3HOW UUANHAP; 6 — BO3BpPaATHbIE (CTAXKHbIE) NMPYXUHbI;
7 — 3KCUEHTPUK PEryIMPOBKM TOPMO3a

KoNoJKaMm, HeoanHaKoBa. Haknaaka nepegHen KONOAKKW AnMHHee 3aaHen. CaenaHo aTo ang obec-
neyeHns paBHOMEPHOIO M3HOCA HaKNaAOoK, T. K. NepeaHsas KoNoaKa paboTaeT 60/bliee Bpems Kak
nepBuYHasn 1 cosgaeT 60MbLINI TOPMO3HOM MOMEHT, YeM 3aHAs. bapabaH TOopMO3a NpuKpenneH
K cTynuue Koneca. [ins yoo6¢TBa AocTyna K Konofgkam 6apabaH caenaH CbeMHbIM.

[pn TOPMOXKEHMM JaBNEHUE KUAKOCTU B KONECHOM LIMANHAPE pa3aBUraeT NopLlHU B NPOTH-
BOMOJIOXHOM HanpaBieHWN, OHM BO3AENCTBYIOT Ha BEPXHUE KOHLbl KONOAOK, KOTOpble npe-
0J10/1EBAIOT yCUINE MPYKMUHBI U NpUKUMatoTCa K 6apabaHy. [Npu pacTopMax1MBaHUM gaBneHune
B LUMIMHAPE yMEeHbllaeTcs U 6narogaps BO3BPATHOM MPYXUHE, KOMOAKM CBOAATCS B NepBOHa-
YasibHOE MONOXKEHME.

B mexaHM3me nmeeTcs cnelmanbHbli MPMBOAHON pblyar, COeIMHEHHbIN BEPXHUM KOHLIOM C OA-
HOM TOPMO3HOW KOJIOAKOM, a Yepes MnaHKy — € ApYron. K HUKHEMyY KOHLY pbl4ara npucoeamHsaer-
€Sl TPOC CTOSIHOYHOrO NpuBoAa. Mpu BbITArMBAHUKU TPOCaA pblYar MOBOPayYnBaETCa U NPUKUMaET
K 6apabaHy cHa4ana ofHY KOMIOAKY, @ 3aTeM Yepes NnaaHKy Apyryto.
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TopM03 aBTOMOOGMNSA C Pa3HECEHHBIMM OMOPaMM BbIMOJIHEH MO CXeME (CM. puUc. 6.66). OH nme-
€T [iB€ 0IMHAKOBbIE TOPMO3HbIE KONOJKM, Kaxaas N3 KOTOPbIX yCTaHOB/IEHA Ha COOTBETCTBYIOLLEM
OMOpPHOM nanbLe. Konogku ctarneatoTes npyKnHamu. KoHLbl KONOAOK CONMprKacatoTes C NOPLLUHAMU
KOMECHbIX LMANHAPOB. Paboyne LnnnMHAPbl COEAUHEHDBI C MMaBHbIM TOPMO3HbLIM LUAUHAPOM U Me-
Ay cobom Tpy6onpoBogoM. MexaHW3M MMeeT aBTOMaTUYeCKOe YCTPOMCTBO PerynMpoBaHus 3a3opa.

OnopHbIN AUCK cepBOTOPMO3a (CM. puC. 6.6B) YKpenneH Ha KOpoOKe nepeaay; Ha Hem ycTa-
HOBJIEHbI ABE KONIOAKM, PA3XKUMHOW U PErynnpoBOYHbIN MexaHW3Mbl. BepxHWe KOHLbl KONO4OK
npuXKaTbl CTSIXHBIMU MNPYKUHAMK K TONKATENAM Pa3*KMMHOIO MEXaHW3Ma, a HUKHWE — K onopam
PEryNMpoBOYHOr0 MeXaHM3Mma. YCUNE CTAMKHbIX MPYXWH NeBON KOMOAKW MEHbLIe, YeM ycuaune
MPYXMH NpaBomn Konoaku. Cyxapb peryimpoBoYHOro MexaHM3Ma MOXKET nepemellaTbcs BMecTe € 0rno-
paMu KOMOAOK Ha 3 MM OTHOCUTENIbHO BMHTA. B pacTOpMOXKEHHOM MONOKEHUU Cyxapb NPUIKAT K KOp-
nycy CUSIbHbIMU NPYKMHAMM 1 YKa3aHHbIM 3a30p YCTaHaBIMBAETCS CO CTOPOHbI JIEBOM KOMOAKM.

Mpu nepemelLeHn TOPMOSHOO pblyara ycunve oT Hero Yepes Tary nepeaaeTcs Ha ABYNIeqmi
pbiyar. lNofoXeHne TOPpMO3HOroO pblyara B 3aTOPMOXKEHHOM COCTOSAHUM GUKCUPYETCS 3alleIKon Ha
3y64yatoM cekTope. KopoTKoe nie4vyo ABynjevyero pblyara AaBUT NpU 3TOM Ha pPas3XKUMHOW cTep-
YKEHb, KOTOPbIN, BABWIasiCb B KOPMyC, pa3BoauT LWapuKamMu TonKkaTenn obenx Konogok. Mepson
K 6apabaHy NpuxX1UMaeTcs neBas KonoaKa, umetolas 6onee cnabble CTXKHbIE NPYXUHbI. Ecnv Top-
MOXEHWE MPOUCXOANT MPU ABUMKEHUN aBTOMOOUAS BNepes, TO 9Ta KONOoAKa 3axBaTbliBaeTcs 6apa-
6aHOM U ee HUXKHUIM KOHeL, NepemMeLLaeT NpaBylo KOMOAKY 4O ee CONMPUKOCHOBEHUS ¢ 6apabaHom
(nepemelleHne KONOAKMU, KOTOPOE He MpeBbiWaeT 3 MM, MPOUCXOAMT MPOTMUB XO4a YacoBOW CTpen-
Kn). O6e Konoaku paboTaloT Kak NepBuYHbIe, NPUYEM NPUBOAHBLIM YCUIMEM A5 MPaBOW KOMOAKM
ABNAETCA cMna TpeHUs, nepeaaBaemMas oT IEBOM KONOAKM. Tak Kak TOPMO3HOM MOMEHT TPaHCMKC-
CMOHHOr0 CTOSIHOYHOIO TOPMO3a YBENMYMBAETCS IMaBHOM Nepeaayen, To ero pa3Mepbl NoayyatoT-
€Sl MeHblUE, YeM pa3Mepbl KONECHbIX TOPMO30B UM TOPMO30B, YCTAHOBNEHHbIX NMOC/E MEXKONEeC-
Horo anddepeHumana.

Topmo3 ¢ paBHbIMU NepemMeLlLeHUSIMU KONOAOK (CM. puc. 6.6r). Konoaku onupatorcs
Ha OCU C 3KCLIEHTPUYHbIMKU WenKaMu. OcK yCcTaHOBJIEHbI N 3adUKCUPOBaHbI rankaMu B KPOH-
LWITeNHaXx, NPUKIENaHHbIX K ONOPHOMY AMUCKY. Mpn MOHTaKe TopMo3a obecrneynmBaeTcs NoBopaYm-
BaHWE OCK M TEM CaMbIM CMELLLEHNE KOHLLAa KONIOAKM OTHOCUTENbHO 6apabaHa. CTAKHOM NPYXMHOWM
KONOAKM MPUKMMAIOTCH K pasxMMHOMY Kynaky. K Konogkam npuknenaHbl No agse GppUKLMOH-
Hble HaknagKkn. TopMo3HoM 6GapabaH OTAUT U3 YyryHa U NPUKPENEH K CTynuLEe Kofeca LWNufb-
KaMu. Pas3»MMHOM KyflaK M3roTOBJIEH KakK 0f1-
HO Lenoe ¢ BaloM U YCTAaHOBJIEH B KPOHLWITEN-
He. Ha wavueBOM KOHLe Bana 3aKpenseH
pblyar. B pblyare pa3smelleHa YepBayHas ne-
pefaya, cnyxalas Ans peryiMpoBaHus 3a-
30pa B TOPMO3HOM MEXaHU3Me.

B pacTopmMOXKEHHOM COCTOSIHUM MEMKAY KO-
nogkamu u 6apabaHom mmeetcs 3as3op. Mpu
TOPMOXEHUUN JaBNieHWe BO3ayxa BOCNPUHUMA-
eTcs MeMOpaHon TOPMO3HOW Kamepbl, yCTaHo-
BJIEHHOW Ha KPOHLITEWHE, M ee LUTOK NoBopa-
YMBaET 3a pblyar Ban C Pas3xKMMHbIM Ky/TaKOM.
Konoaku npuxumatotcs K 6apabaHy, Bbi3bliBas
TOpMOXKeHue Koneca. [Mpodunb pasKMMHOIo

Ky/laKka BbIMOMHEH TaK, 4ToGbl o6ecneynBaTb
nepemelleHme Ha OAMHaKOBble PacCTOAHUA
KOHLIOB KOJIO[IOK. 3TUM [0CTUraeTca ypaBHO-
BELIEHHOCTb TOPMO3HOIO MexaH13ma, paBHble
TOPMO3HbIE MOMEHTbI U U3HOC KOMOA0K.

Puc. 6.8. TopMO3HOM M€XaHU3M C K/IMHOBbIM
pPa3XMMHbIM YCTPOMCTBOM U aBTOMaTU4ecC-
KOW peryiMpoBKOW 3a3opa: 1 — KOJIOAKa;
2 — pa3KMMHOM KJMH; 3 — TOPMO3HOM KpaH;
4 — TOopMO3Hasa Kamepa; 5 — npyxuHa
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Ha psige aBToMo6u1nen npuMeHeHbl TOPMO3HbIE MEXaHU3Mbl C KITMHOBbLIM Pa3*KMMHbIM YCTPOK-
CTBOM M aBTOMaTU4YECKOW peryiMpoBKon 3a3opa (puc. 6.8).

Ha onopHOM AMCKe 3aKpenseH cynmnopT, B LMAWHAPUYECKME OTBEPCTUS KOTOPOro BCTaBEHbI
[Ba TonKaTens. BHYTpM KaxKAoro TonkaTtens pasmeLlleHbl PeryinpoBoYyHble BTyAKWU. Ha Hapy»KHOWM
NMOBEPXHOCTU KaxKAOW PerynMpoBOYHOM BTYNKM HaHECeHa cnupanbHas Hapedka C TPeyrosbHbIM
npodunem 3ybbeBs, a Ha BHYTPEHHEN NOBEPXHOCTU Hape3aHa pe3bba, B KOTOPYIO BBEPHYT perynu-
POBOYHbIN BUHT. [1pK NepBOHaYanbHOM PerynnpoBKe TOPMO3HbIX MEXAaHW3MOB NOBOPOTOM pery-
JIMPOBOYHbIX BUHTOB YCTaHABIMBAIOT 3a30p MeX/y TOPMO3HbIM 6apabaHOM U KONOAKaMW, BENU-
YMHA KOTOPOro 3aTeM NoaAepKUBaeTcs aBToMaTUYeCcKn. K perynMpoBOYHbIM BTYSIKAM NpuxKaThbl
XpanoBWKK1, KOTOPbIE UMEIOT 3yObsl, HaxoAsWMecs B 3aLeneHUU C HapyXHbIMK 3yObAMU perynu-
POBOYHbIX BTY/OK.

Pa3»nmMHOe yCTPOMCTBO COCTOUT U3 KIMHA, ABYX POJIMKOB (OCK KOTOPbIX pa3MeLleHbl B cena-
paTope), ynopHOM WwWanbbl U rpa3e3alMTHOro Konnaka. Npu TOpMOXKEHUU Ha KIIMH NepefaeTcs Cu-
fla OT WTOKa TOPMO3HOW KaMepbl, BCNEACTBME YEro OH NepemMellaeTcs B OCEBOM HamnpaBieHnn
M NOCPEACTBOM POJIMKOB pa3aBUraeT Tonkatenu. Nepemellatowmecs npyu aTom peryimpoBoOYHble
BTY/IKM U BUHTbI MPUKMMALOT KONOAKM K 6apabaHy, a co6avka XpanoBMKOB NepecKakMBaeT Yepes
3y6bsi PEryNMPOBOYHbIX BTYN0K. Korga nponcxoanT pacTopMmayKMBaHue 1 ToNKaTenn co CBA3aHHbI-
MU C HUMU JeTansiMu ABUratoTcs B 06paTHOM HanpaBieHWH, PEryIMpOBOYHbIE BTY/IKM NOBOpaYyy-
BaloTCs Noa AeMCTBUMEM YCUNS, BOSHMKAIOWEro B 3aLenieHnn Mexay cobaykamu XxparnoBUKOB
W BTYNOK, B pe3ynbTate Yero BMHTbl BbiBEPThIBaOTCA. Mexay KonoakaMmn n 6apabaHoM ycTaHaB-
NiMBatoTca Heobxoanmble 3a30psbl. [pn yBenMyeHnn 3a3opa Mexay Konogkamm n 6apabaHoMm co-
6a4Kku xparnoBuKa nonagatoT B 3aLern/ieHne ¢ [pyron napov 3y6beB PeryMpoBO4HOMN BTY/IKK, HTO
aBTOMaTU4YeCKM BOCCTaHaBIMBAET 3a30p B TOPMO3HOM MeXaHWU3Me.

M3BEeCTHbI KOHCTPYKLMKM GapabaHHbIX TOPMO3HbIX MEXAaHU3MOB, NMPUMEHSBLLMXCS COBMECT-
HO C 3/IEKTPUYECKUM TOPMO3HbIM MPUBOAOM (pUC. 6.9).

TopMo3Hble 6apabaHbl KOIECHbIX U TPAHCMUCCUOHHbBIX TOPMO30B 06bI4YHO OTIMBAIOT U3 CEPO-
ro YyryHa. ¥ HEKOTopbIX TOPMO30B ANCK BapabaHa oTWTaMnoBaH U3 IMCTOBOW CTanun U coeanHeH
C YyryHHbIM 6apabaHoM NpPWU OTIMBKE B HEPA3bEMHYIO KOHCTPYKLMIO. TOPMO3Hble 6apabaHbl ner-
KOBbIX @BTOMOGWIEN BbINOMHAIOT U3 allOMMHUEBOrO CrflaBa € 3a/UTbiM BHYTPb YYryHHbIM KOMb-
Lom. Ha 6apabaHax uHorga genatot pebpa, yBenMinBatoLLMe KeCTKOCTb KOHCTPYKLIMM U yy4yLato-
e otoa Tennotbl. Konoakn 6apabaHHbiX TOPMO30B AJ19 }ECTKOCTU B CEYEHUM UMEIOT TaBPOBYIO
dopmy. MHoraa Konoaka onupaetcs cBo60AHO
HUXHUM KOHLOM Ha MowWaaKky n He GUKcupy-
eTcqd. Takasd KofiogKa caMoycTaHaB/MBaeTCs
OTHOCUTENbHO 6GapabaHa NpU TOPMOKEHWM.
DPUKLUMOHHbIE HaKNaAKW WM3roTaBaMBaloT
L M3 MaTepuanos, ob6nagatoLnx 60/bLLNM KO3P-
duruneHTom Tpenus (go 0,4), 60abLIOKN Tenno-
CTOMKOCTbIO M XOPOLLEN COMPOTUBASEMOCTbIO
M3HalMBaHWIO. PaHblle HaKnagKu B ropsyem
COCTOSAHUM GOPMOBaNN B OCHOBHOM U3 BOJIOK-
HUCTOro ac6ecta B CMECU C OpPraHU4eCcKnMu
CBS3bIBaAOUMMW BELLECTBAMU (CMONaMK, Kay-
yykoM, Macnamu). Ceiyvac ucnosib3oBaHue
acbecTa B TOPMO3HbIX HaKnajKax 3aKoHoAa-
TeNbHO 3anpeLeHo, T. K. acbecT NpuU3HaH KaH-
LleporeHHbIM MaTepunanom.

Puc. 6.9. IUCKOBbI TOPMO3HOM MEXaHU3M
C 3JIEKTPUYECKUM npuBogom: 1 — cKo6a;
2 — 06MOTKa; 3 — LWTOK; 4 — TOPMO3HOM AUCK
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(puc. 6.10) cocTouT U3 BpallatoLLerocs AMcKa,
ABYX HEMNOABMKHbIX KOMOAOK, YCTaHOBEH-



HbIX C 06eNX CTOPOH ANCKa BHYTPM cynnopTa,
3aKpenieHHoro Ha KpoHWwTenHe uandsbl.
[To cpaBHEHMIO C KONOAOYHBIMU TOPMO3aM#
6apabaHHOro TUnNa [AWCKOBble TOPMO3Hble
MexaHM3Mbl 061aJatoT y4WnUMU IKCnyaTaum-
OHHbIMW CBOWCTBaMu, a MOCKOJbKY nepepa-
HME Koneca TPeBYIOT NPU TOPMOKEHUN NPU-
noxeHus 6onee 3Ha4yUTENbHbIX TOPMO3HbIX
YCUNUW, TO yCTAaHOBKa NepeaHux Konec 3Tu-
MW OUCKOBbIMW TOPMO3aMW yJyyllaeT 3KC-
nayaTayMoHHble KayecTBa aBTOMOOUAA.
Ecnv TOpMO3HOM NMpuBOA rMapaBINYECKUN,
TO BHYTPM CcynnopTta HaxoaMTCs O4UH UK He-
CKOJIbKO  TMApaBiMYECKUX  LMIUHAPOB
Cc nopwHsamu. Ecnn npuBoa nHeBmartuyec-
KWK, TO CyNnnopT MMeeT KIMHOBOE WU UHOE
NPUXUMHOE YCTPOUCTBO. [1pyU TOPMOKEHUM
HEMNOABMXHbIE KOJNIOAKM MpPUKMMalOTCA Puc. 6.10. AuckoBblii TOPMO3HON Mexa-
K BpaLllatlowemMycs AUCKY, NOABSIOTCA cuna HU3M: 1 — KONIOAKHK; 2 — cynnopT; 3 — AMCK
TPEHUA U TOPMO3HOW MOMEHT. [AUCKOBbIN
TOPMO3HOM MEXaHW3M XOPOLLO BNUCbIBaeTCs
B KOJIECO, MMEET HEBObLLOE YNCNO INEMEH-
TOB M Manylo maccy.

3TOT TOPMO3HOM MexaHu3M obnagaer
BbICOKOW CTabWNbHOCTbIO CBOMWX XapaKTe-
PUCTHUK.

[uncKoBble TOpMO3a nosy4vatoT Bce 60/b-
lwee pacnpocTtpaHeHue B paboymx TOPMO3-
HbIX cucTemMax. YyryHHblM OUCK YCTaHOBJEH
Ha cTynuue Koneca. C BHYTPEHHEN CTOPOHbI
OUCK OXBaTblBaeTCcs CynmnopToM, YKpenneH-
HbIM Ha KPOHLITENHE MNOBOPOTHOM ULaANdbI.
B nasax cynnopTta ycTaHOBNEHbI paboyne uum-
NMHAPLI. B 06paboTaHHbIX C BbICOKOM TOYHO- Puc. 6.11. TopMO3HOW MEXaHU3M C BEHTU/IU-
CTblO OTBEPCTUSAX UMIMHAPOB pa3MelleHbl pyemMbiM AUCKOM
NOPWHMU. TblibHbIE YacTU UMIMHAPOB coeau-

HeHbl TPYOKOM Mexay COO0M U C rMaBHbIM TOPMO3HbIM LMAMHAPOM. CynnopThbl 6biBatoT C OAHO-
CTOPOHHUMU WK ABYCTOPOHHUMMW NMOPLWHAMKU. ECn cynnopT nMeeT O4HOCTOPOHHME MOPLUHM,
OHW pacnofiaratoTcsd ¢ BHyTPEHHEN CTOPOHbI, rAe o6ecrneymBaeTcs yyllee oxnaxaeHue.

[pn TOPMOKEHUAX TOPMO3HOM AUCK, KOMOAKKU U CYNMOPT CUIIbHO HarpeBatloTCcs, YTO MOXeT
NPUBECTU K CHUKEHUIO TOPMO3HOW abdeKTnBHOCTU. OxNtarkaeHune ocyllectsnserca Haberato-
LWMM NOTOKOM BO3ayxa. Jas nyywero oTBoja Tensa B JUCKE Kosleca Horga AenatoT OTBEPCTUS,
a OWCK TOPMO3HOI0 MexaHW3ma BbIMONHAT C BEHTUIMPYEMOW BHYTPEHHEW MOBEPXHOCTbIO
(puc. 6.11).

Y CKOPOCTHbIX aBTOMOGUNAEN AN UHTEHCMBHOIO 06yBa TOPMO3HOI0 MEXaHM3Ma BbIMOMHAOT
chneunanbHble aspoaMHaMUYecKue yCTponCcTBa B BUAE BO34yX03ab0PHMKOB. Ha roOHOYHbIX aBTO-
MOBMAAX MPUMEHSIOT KEpaMUYECKME AUCKU, CTOMKUE K neperpey, obecrneynBaiolme XopoLyto
3bdEKTUBHOCTb TOPMOXKEHUSA M BbICOKYIO A0JITOBEYHOCTb. B nocneaHee Bpemsi KepaMuyeckue
TOPMO3Hble AUCKM (pUC. 6.12) HavYanM NPUMEHSATb U Ha HEKOTOPbIX aBTOMOOGUNSX CEPUIMHOIO MPo-
M3BO/CTBA.
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Puc. 6.12. TOopMO3HOM MeXaHU3M C KepaMu-
YECKUM AUCKOM

MopwHM 060oMX LUMIMHOPOB COMpUKacarTcs
C TOPMO3HbIMWU KONOAKaMM, HaaeTbiMU CBOWMM
OTBEPCTUSIMU Ha crneuuanbHble Hanpasasowme
nanbLibl CynnopTa, an BCTaBAEHHLIMU B Hanpas-
nsowme nassbl. Ang npegotepalleHuns apebeska-
HWS KOMOAOK, OHU MPUKMMALOTCS K CynnopTy npy-
UHHBIMW 3/1IEMEHTAMM PA3NINYHbIX KOHCTPYKLIMN.
K Konogkam npukneeHbl GPUKLMOHHBbIE HaKNaa-
KW. Ha BHYTpPEHHEN MOBEPXHOCTU KaX[oro Lu-
JIMHAPa MPOTOYEHbI KAaHAaBKM, B KOTOPbIX YCTaHOB-
JIeHbl PE3VHOBbIE YMIOTHUTENbHbIE KOJbLA. 3TK
KOnbL@ He TONMIbKO MpeaoTBpallaloT yTeyKy
TOPMO3HOM MUAKOCTU U3 LUMANHAPOB, HO 1 06ec-
neyrBaloT (3a CHET YNPYrocTu) nocne TopmoxKe-
HWSI OTBOJ MOPLUHEN OT KOMOAOK, aBToMaThye-
CKM MopagepmBas B HEOOXOAMMbIX mnpefenax
(0,05-0,08 Mmm) 3a30p MeXAY ANCKOM W KONOAKaMMU.
UnnnHapbl 3aKpbIThl PE3MHOBBLIMU MblNe3aluuT-
HbiMKM yexnamu. C BHYTPEHHEN CTOPOHbI TOPMO3
3aKPbIT KOXKYXOM. HEKOTOPbIE KOMOAKM YKOMIM/IEK-
TOBaHbl AaTYMKOM WM3HOCA, KOTOPbLIM MPU MUHK-
MaJiIbHO [OMYCTUMOM M3HOCE KONOAKM 3aMblKaeT
Liernb CUTHaNbHOIoO YCTPOMCTBA, MHbOPMHUpYLOLLE-
ro BOAMTENS O HEOBXOAMMOCTM 3aMEHbI KOJIOAOK.

Ha puc. 6.13 nokasaH AUCKOBbIM TOPMO3-
HOM MEXaHW3M, KOTOPbIM NPUMEHSETCH Ha aB-
TOMOGUAAX M Npuuenax ¢ NHEBMaTUYECKUM
nNpPMBOAOM TOPMO30B.

Puc. 6.13. AUCKOBbIA TOPMO3HON MEXaHU3M C MHEBMATU4E€CKUM NPUBOAOM
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§ 36

TOPMO3HOM NMPUBOJ,

TopMO3HOM NPUBOA HEOBXOAMM ANS yNpaBieHUs TOPMO3HbIMU MEXaHU3MaMU, T. €. 415 UX BKIIO-
YeHMUs, BbIK/IIOYEHUS U UBMEHEHUS peXkMMa paboTbl. B HacToslee BpemMs B TOPMO3HbIX CUCTEMAX
NPUMEHSOTCA MEXaHUYECKWUI, TMAPABINYECKUIN, MHEBMATUYECKUI, INEKTPUYECKNI, BaKyyMHbIN
W CMELIaHHbIN TUMbl NPMBOAOB. K CMellaHHbIM OTHOCAT MHEBMOrMAPABINYECKUN, SNTEKTPOMNHEB-
MaTUYECKUI, INEKTPOrnapaBIMyYeCcKUi, MHEBMOMEXAaHUYECKUIN U, HAKOHeL, 60nee CNOXHbIN —
rMOPONHEBMOrMAPaBANYECKUI MPUBObLI. Bce NpnBOAbI MMEIOT CBOU MPENMYLLECTBA U HEJOCTATKM
M NO3TOMY MPUMEHSIOTCS B Pa3/IMYHbIX TOPMOSHbIX CUCTEMAX Ha Pa3HbIX TMMaxX aBTOTPAHCMOPTHbIX
cpenacTs.

TopMO3HOM NpuBOA A0OMKEH 06ecrneynBath fierkoe, 66ICTPOE U OJHOBPEMEHHOE NPUBEAEHUE
B AeNCTBME TOPMO3HbIX MexaHn3MOoB. OH JOIKEH pacnpeaenstb NPUBOLHOE YCUIME MEXKAY Mexa-
HU3MaMK OCEW MMM KONeC B COOTBETCTBMMU C U3SMEHEHWEM BEPTUKANbHON Harpy3ku, npuxoasiiemncs
Ha HuX. MpuBOA TaKKe AoMKeH ob6ecneynBaTtb NPONOPLMOHANBHOCTb MEXAY YCUNMEM Ha nejanu
WK pblyare u cunamu, NPUBOAALLMMU TOPMO3 B paboTy, UMeTb BbICOKUM K, 6biTb HECNOXKHbBIM
W HafeXHbIM B aKcnayaTaunn. HakoHel, npuBoa AomkeH o6ecneynBaTh ABUKEHME Koneca Npwu
TOPMOXEHUM 6€3 NONHOro 6/IOKMPOBAHMS.

MexaHU4YeCKuUi TOPMO3HOM MPUBOA NpeacTaBiseTr cobon cuctemy TAr, pbl4aros, TPOCOB,
LUAPHWPOB U T. M., COEAMHSAIOLLMX TOPMO3HYIO NeAaNb C TOPMO3HbIMU MexaHn3Mamu. [1o cepeamnHbl
1940-x IT. TaKOM NPMUBOA NPUMEHSCSH B paboyen U CTOSHOYHON TOPMO3HbIX CUCTEMaXx. [MaBHoe
NPeMMyLLLECTBO MEXaHWYECKOro NpMBoAa — MPOCTOTa M HaAEXHOCTb KOHCTPYKLMU. B npocten-
LUEM BWIE OH COCTOMUT U3 TOPMO3HOWN NMefanu, yCTaHOBJIEHHON B KabuHe BOAUTENS, COEAMHEHHOM
TAramu UAKM TPOCaMM C PasKMMHbBIM YCTPOMCTBOM MeXaHMYeCKOro Tuna (CM. puc. 6.5) KonecHbIX
WM TPAHCMUCCHUOHHbIX TOPMO30B.

C ycTaHOBKOWM TOPMO3HbIX MEXaHM3MOB Ha BCE YeTbipe Koneca, BMECTO UCMOb30BaBLINX-
Csl paHee ABYyX, MEXaHUYECKMI NPUBOA NepecTan NpUMeHATLES B paboyen cucteme. 1o 06b-
SCHAETCS C/IOXKHOCTbIO KOMMOHOBKM MNpMBOAA, @ MMaBHOE — HEBO3MOXHOCTbIO LOCTUTHYTb
B 9KcnayataumMn ogHOBPEMEHHOro cpabaTbiBaHWS BCEX YeTbiPpeX MEeXaHW3MOB M COXHO-
CTblO pacnpeaeneHunsa nNpMBOAHbIX CUN MEXAY OCAMU. TulaTenbHble PEryIMPOBKY AaBanu Nullb
KpaTKOBPEMEHHbIN 3addEeKT. MHOXKECTBO LWAPHUPHBIX COEAUHEHUN M OMOP B MEXaHUYECKOM
npmvBoge NpPUMBOAMSIO K 60/bWIMM MOTEPSIM Ha TpeHMe. ATUMK NOTEPSIMU OOBACHAETCH HU3KUM
KM/ mexaHuyeckoro npuBoga. Ecnv B npMBoae NCMOb3YyOTCA TPOChI, TO HEO6XOANUMbI YacTble
PErynnpoBKHM, T.K. TPOChI BbiTArneatoTcs. NepeyncneHHble HeoCTaTKM ONpeaenstoT Henpuroa-
HOCTb MEeXaHM4YecKoro npuvBofa Ans paboymx TOPMO3HbIX CUCTEM COBPEMEHHbIX KONECHbIX
TpaHCNOPTHbIX cpeacTB. OgHAKO M3-3a HEOrPAHUYEHHOrO BPEMEHU AENCTBUS NPU YAEPKAHUN
aBTOMOOGWAEN M NPULLENOB Ha YKNOHaX U CTOSIHKaX NPUBOJA LUMPOKO MPUMEHSETCS B CTOSTHOYHbIX
TOPMO3HbIX CUCTEMAX.

OO6bIYHbIN MEXaHWYECKMI NPUBOJ, CTOSHOYHOM CUCTEMbI paboTaeT cneaytolmnm obpas3om (puc. 6.14).
[n§a yaepxaHus aBTOMOOMNS Ha CTOSIHKE BOAMTENb NepeMelLaeT pbldar TopMo3a Ha cebs. 31o
nepemelleHme Yyepes Tary nepeaaeTcs Ha ypaBHUTENbHbIM pblHar, KOTOPbIN BbITATMBAET TPOCHI,
NPONIOXKEHHbIE K 060MM TOPMO3HbBIM MEXaHU3MaM 3afHWUX KoJec.

B TOpMO3HOM MexaHM3Me MMeETCs chneLnasbHbii MPUBOAHON pblvar, COEAMHEHHbIN OAHUM
CBOMM KOHLLOM C TOPMO3HOM KONOAKOW, @ Yepea NnaHKy — C APYron KoNoAKoN. Mpu BbITArMBaHUU
Tpoca pblyar NOBOpaYyMBaETCs M PAa3BOAMT KOMOMAKM, MPUXKMMas Ux K 6apabaHy. B 3aTaHyTOM no-
JIOXKEHWU TSAra v TPOChl YAEePKMBAIOTCS 3aLLENKON, BXOASLLEN B 3yObsi XpanoBOro mexaHnama. Ans
pacTopMaXKMBaHUs MEXaHWYECKOro NpMBOAa BOAUTENb HEMHOIO MPUNOAHMMAET pblyar, yTaniu-
BaET B PYKOSITKE KHOMKY U, YAEPKMBaAs €e B HaXKaTOM MONOMXKEHWU, ONYCKAET pblvar BHK3. [pu Ha-
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Puc. 6.14. MexaHU4eCKUi NMPUBOJ CTOSSHOYHOM TOPMO3HOM CUCTEMbl: 1 — KHOMKa pblyara
npuBoAa CTOSHOYHOIO TOPMO3a; 2 — pblyar NPMBOAa CTOSHOYHOrO TOPMO3a; 3 — pblvar Py4HOro
npmMBoAa KosofoK; 4 — 3ajHWe TOPMO3HbIe KONOAKKU; 5 — 3a4HWiK TPOC; 6 — perynnpoBoyHas
ravika ¢ KOHTpramkomn; 7 — ypaBHWUTENb 3aHero Tpoca; 8 — HanpaBAsioLWmMi PONUK; 9 — nepea-
HWUM Tpoc; 10 — ynop BblKAOYaTENS CUTHANM3aTopa BKNOYEHUS CTOSIHOYHOIO TOPMO3a

HaTUKU KHOMKKW GUKCUPpYIoLLas 3allle/ika BbIXOAWT U3 3aLlenieHns ¢ 3ybbaMu MexaHM3ma. YpaBHHU-
TeNbHbIN pbl4ar obecneymMBaeT nogadyy K 060MM TOPMO3aM OJIMHAKOBLIX MPUBOAHbLIX YCUIUM
W NpuXKaTUe UX KONoAoK K 6apabaHy ¢ OAMHAKOBbLIMKU CUTaMM.

MprBOA CTOAHOYHOM TOPMO3HOM CUCTEMbI COBPEMEHHbIX aBTOMOOUIEN U MPULIENOB C 3HEPTO-
AKKYMYyNIATOPOM OTHOCUTCS K MHEBMATUYECKOMY TWUMY NPMBOAA.

JHeproakkymynsaTop npeacrtaBnseT co60M MOLLHYIO MPYKWUHY, YCTAHOB/IEHHYIO BHYTPU LiM-
NIMHAPa 1 BO3AENCTBYIOLLYIO Ha NOPLLEHb CO LWUTOKOM. MNopLieHb NoOAHUMAETCS U ONyCKaeTcs nNpwu
U3MEHEeHUU AaBfieHMs BO3ayXa B LUMAMHAPE, KOTOPOE BOAUTENb OCYLLECTBASET cneLumanbHbiM
KpaHom. Mpu oTCYTCTBUKU faBNeHUs BO3Ayxa NOA NOPLIHEM, NPYXXMHA NepeMeLlaeT ero co LWTo-
KOM B KpalHee NOosoXKeHWe, 4TO NPUBOAUT K pasaBUraHMI0 KONOAOK KIMHOBBLIM MKW KynayKo-
BblM MEXaHU3MOM M K 3aTOPMaxKMBaHUIO aBTOMOOKASA Ha CTOsIHKeE. [Tpy>KMHa MOXKET yaepKu-
BaTb aBTOMOOGU/Ib HEOrpaHUYeHHO JoAro. [ns pacTopmaxKMBaHuUs BO3A4yX OT KpaHa nogaetcs
noj NopLlleHb, KOTOPbIM NepPeBOAMTCS B NepBOHaYanbHOE MOJIOXKEHUE, MPU KOTOPOM KOMOAKM
MexaHM3Ma pacTopMaXKnBaloTCs, a NPYKMHA CUMaETCH, 3anacas aHepruio Ana nocnegyoule-
ro TOPMOXKEHMS.

MapaBAnM4YeCcKUii TOPMO3HOM NPUBOA aBTOMOOUSIEN ABNAETCS TMAPOCTAaTUYECKNM, T. €. Ta-
KMM, B KOTOPOM Mnepeaada SHEPTnn OCYLLLECTBNSETCS AaBNEHUEM KNAKOCTH. MpUHLMN AENCTBUSA
rMApoCTaTUYEeCKOro NpMBoJa OCHOBAH Ha CBOMCTBE HECHKMMAEMOCTHM XKMAKOCTU, HaxoasaWen-
csl B MOKOe, nepeaaBaTtb cO3/laBaeMoe B /II060M TOYKE AaBfieHWe BO BCE Apyrve TOUKKU Npu
3aMKHYTOM o6beMme.
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[MprMHUMNManbHaa cxema ruaponpuBoaa TOPMO30B NOKa3aHa Ha puc. 6.2. [pMBoa COCTOUT
M3 rMaBHOro TOPMO3HOIO LMAMHAPA, MOPLEHb KOTOPOro CBA3aH C TOPMO3HOM Nejasnbto, Konec-
HbIX LMAIMHAPOB TOPMO3HbIX MEXaHU3MOB NepeaHnxX U 3agHUX Kofec, TPy6onpoBOAOB U WNaH-
roB, COEAMHSAIOWMNX BCE LMAWHAPLI, Nejanu ynpasieHWs U yCcunutens nNpuBOAHOIO YCUUS.
Tpy6onpoBoOAbl, BHYTPEHHWE MOMIOCTU NaBHOrO TOPMO3HOIMO M BCEX KONECHbIX LWIWMHAPOB
3ano/fiHeHbl TOPMO3HOM XUAKOCTbIO. [TOKa3aHHbIE HA PUCYHKE PErynsTop TOPMO3HbIX CU U MO-
OynaTop aHTUGNOKMPOBOYHOM CUCTEMBbI, MPU X YCTAHOBKE Ha aBTOMOGUIE, TaKKe BXOAAT B CO-
CTaB ruaponpueoaa.

Mpn HaxkaTm negany NOpPLIEHb MaBHOMO TOPMO3HOIO LMAMHAPA BbITECHAET WAKOCTb
B TPy60NpoBOAbl M KONECHbIE LMANHAPBI. B KONECHbIX LMNNMHAPaX TOPMO3HasA KUAKOCTb 3acTaB-
NAeT NnepeMecTUTbCs BCE NMOPLLHK, BCIEACTBUE YETO KOMOAKM TOPMOSHbIX MEXaHWU3MOB MPUMKK-
MatoTcs K 6apabaHam (Mam auckam). Korga 3a3opbl Mexay Konogkamu n 6apabaHamu (AUCKa-
Mu) 6yayT BblGpaHbl, BbITECHEHME KMUAKOCTU M3 IMaBHOrO0 TOPMO3HOMO LMANHAPA B KONECHble
CTaHeT HEBO3MOXHbIM. MpKU AanbHENWEM YBEIMYEHUM CUNbl HaXaTWs Ha neganb B npueBoge
yBeNMYMBaAETCH AaBEHNE KUAKOCTU U HAYMHAETCS OAHOBPEMEHHOE TOPMOXKEHME BCEX KOSEC.
Yewm 6onblias cuna NnpuaoxKeHa K neganu, Tem Bbllle gaBjeHne, co3gaBaeMoe NopLHEM raB-
HOr0 TOPMO3HOIO LMAMHAPA Ha XMOKOCTb U Tem 60Mbluas cuia BO3AENCTBYET Yepes KarKabln
NOPLUIEHb KOMECHOIO LMAMHAPA Ha KOMIOAKY TOPMO3HOIro MexaHnama. Takum o6pasoMm, O4HO-
BpemMeHHoe cpabaTbiBaHWE BCEX TOPMO30B M MOCTOAHHOE COOTHOLLEHWE MENKIY CUION Ha Top-
MO3HOM Nejany U NPUBOAHLIMK CUIAMKW TOPMO30B 06eCcneYrMBatoTCs CaMnUM NPUHLMNOM paboThbl
rmaponpueoga. Y COBPEMEHHbIX MPUBOAOB AABNEHNE HUOKOCTU MPU IKCTPEHHOM TOPMOXKEHUM
MoxeT gocturatb 10-15 Mfla.

Mpu oTNycKaHMK TOPMO3HOWM Nefanu oHa noj AENCTBMEM BO3BPATHOM MPYXKUHbI MepemMellaeTcs
B MCXOAHOE MNOoNoXKeHue. B ncxogHoe nonoxKeHve CBOEen MPYXXMHOW BO3BPaLLaeTCs TakKe nop-
LEeHb MMaBHOMO TOPMO3HOMO LMAMHAPA, CTSKHbIE MPYXKMHbI MEXAHWM3MOB OTBOAAT KONOAKM OT 6a-
pabaHoB (AncKoB). TOpMO3Has XUAKOCTb M3 KOJIECHbIX LIMIMHAPOB MO Tpyb6onpoBoaaM BbITECHS-
€TCS B raBHbI TOPMO3HOW LIMAUHAP.

MpenmyLLecTBaMK rMapaBAMYECKOro NpUBoLa ABNASIOTCA ObicTpoTa cpabaTbiBaHWs (BCNeaCT-
BME HECHKMMAEMOCTU KUAKOCTU M BONbLLIOW KECTKOCTN TPYGONpPOoBOA0B), BbicokMi KIJ, T. K. noTe-
pU 3HEPTMK CBSI3aHbl B OCHOBHOM C MepeMeLleHMemM ManoBA3KOM KUAKOCTU U3 O4HOro obbema
B APYron, NpocToTa KOHCTPYKLMK, HEGONbLUME Macca U pa3Mepbl BCneacTBUe 60/bLLIOro NpUBoa-
HOro AaBfeHus, yaobcTBO KOMMOHOBKM annapaToB MpuvBoAa W TPpyOOMNpPOBOAOB; BO3MOMXHOCTb
noNy4YeHns Kenaemoro pacnpefeneHms TOPMO3HbIX YCUIUA Mexay OCs MU aBTOMOOUNA 3a cyeT
pasnMYHbIX AMaMEeTPOB MOPLIHEN KONECHbIX LUINHAPOB.

HepocTtaTtkamu ruaponpuBoaa ABAKIOTCSA: NOTPEGHOCTb B CrelMaibHOM TOPMO3HOM KUAKOCTH
C BbICOKOM TeMMepaTypor KUMEHUA U HU3KOW TeMnepaTypor 3arycteBaHus; BO3BMOXHOCTb BbIXO-
[la U3 CTPOS NpKu pa3repMeTmM3aLnm BCAeACTBUE YTEYKMU KUAKOCTU NPU MNOBPEKAEHWMU, UK BbIXO-
[a U3 CTpos Npu nonagaHuu B NpuBOA Bo3ayxa (06pa3oBaHne NapoBbix NPO6OK); 3HaYUTENbHOE
cHuxeHue KM npu HU3KKMX Temnepartypax (Huxe MuHyc 30 °C); TpyAHOCTb MCNONb30BaHKA Ha aB-
Tonoesgax AN HENOCPEeACTBEHHOMO ynpaB/iieHUs TOpMO3aMu npuuena.

[na ucnonb3oBaHua B rMApPONpUBOAax BbiNyCcKaloTCs cnelunanbHble }KUAKOCTU, Ha3blBaeMble
TOPMO3HbIMU. TOPMO3HbIE XUAKOCTU U3rOTAB/IMBAIOT HA Pa3HbIX OCHOBAX, HaNpumep CrNMpTOBON,
rMMKONEBON MM MacnsaHOW. X HeNb3a cMeLlnBaTb MeXy CO60M U3-3a YXYALIEHUSA CBOUCTB 1 06-
pasoBaHus xyonbeB. Bo n3bexxaHne paspylwieHns pe3uvHOBLIX AeTanel TOPMO3HbIE XUAKOCTH,
nonyyeHHble U3 HePTENPOAYKTOB, AONYCKAETCA NPUMEHATb TOJIbKO B MMAPONPUBOAAX, B KOTOPbIX
YMOTHEHUS W WNAHTY BbINOMHEHbI U3 MAC/IOCTOMKON PE3UHbI.

Kak 6b1510 CKa3aHo Bbille, A8 MOBbIWEHWS 6€30MacHOCTM aBTOMOOWIS OH 0693aTefibHO 060-
pyayeTtcsa 3anacHon TOPMO3HOM CUCTEMOM, KOTOpasi MCMONb3YeTCs NP BbIXOAE N3 CTPOsi paboyen
cucTeMsl. Mpu MCNonb3oBaHWM MMAPONPMBOAA OH BCErAa BbIMOMHAETCS ABYXKOHTYPHbIM, MPUYEM
paboToCNOCO6HOCTb OHOMO KOHTypa He 3aBWUCUT OT COCTOSIHUSA BTOporo. Mpu Takown cxeme npu
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Puc. 6.15. Cnoco6bl pa3aeneHus TOpMO3HO-
ro npueoga Ha aBa (1 u 2) He3aBUCUMBbIX
KOHTypa

€OVHWYHON HEeUCNPaBHOCTH BbIXOAMT U3 CTPOS
He BeCb MPWMBOA, a JUWb HEUCNpPaBHbIA KOH-
Typ. NcnpaBHbIA KOHTYp MrpaeT posb 3anac-
HOW TOPMO3HOW CUCTEMBI, C MOMOLLbIO KOTOPOK
aBTOMOOU/Ib OCTaHaBNMBAETCS.

YeTblpe TOPMO3HbIX MeXaHu3mMa U UX KO-
NIECHblEe UMANHAPLI MOTYT ObiTb Pa3HECEHbI Ha
[IBa HE3aBUCUMbIX KOHTYpa pasnnyHbIMKU CMo-
cobamu, Kak NoKa3aHo Ha pwuc. 6.15.

Ha cxeme (puc. 6.15a) B 04MH KOHTYp 06b-
eVHEeHbl NepBas CeKuus rMaBHOro UuaMHapa
W KOJMECHblE LWAMHAPbLI NepeaHuMx TOPMO30B.
BTopoi KoHTyp 06pa3oBaH BTOPOW CEKLMEN
W UMAMHAPaAMK 3aJHUX TOPMO30B. Takas cxema
C OCEBbIM pasfefieHNeM KOHTYPOB NPUMEHSET-
csl, Hanpumep, Ha aBToMob6unax YA3-3160,
A3-3307. bonee adPeKTUBHON CHUTAETCH AN-
aroHanbHas cxema pa3fjefieHns KOHTYpoB
(puc. 6.156), NpK KOTOPOM B OIMH KOHTYP 06b-
€AMHSIOT KOoNleCHble LIMANHAPbLI NPaBoro nepes-
Hero 1 1eBOro 3ajHero TOPMO30B, a BO BTOPOK
KOHTYP — KOJIECHbIE LUMAMHAPbLI ABYX APYrmx
TOPMO3HbIX MexaHu3moB (BA3-2112). MNpu Ta-
KOM cxeme B C/lydae HeucnpaBHOCTM Bcerga
MOXHO 3aTOPMO3UTb OAHO MepeaHee W O4HO
3ajHee Koneco.

B ocTanbHbIX cxemax, MpeacTaBAEeHHbIX
Ha puc. 6.15, nocne oTKasa coxpaHsioT pabo-
TOCMOCOGHOCTb TPU MK BCE YeTbipe TOPMO3-
HblX MexaHu3Ma, 4YTo ele 60/blie MNOoBbl-
waeT 3dPEKTUBHOCTb 3aracHoOM CUCTEMBI.
TaKk, rmaponpvBoj TOPMO30B aBTOMOGUAA
MocKkBu4-21412 (puc. 6.158) BbINOJIHEH C UC-
noNb30BaHWEeM [ABYXMOPLWHEBOro cynnoprta
[JMCKOBOIr0 MexaHM3ma Ha nepefHux Konecax
c 601bWNUM M ManbiM NopwHAMKU. Kak BUAHO
M3 CXEeMbl, MPU OTKa3e OJHOr0 M3 KOHTYpPOB
MUCMpaBHbIA KOHTYP 3amnacHOW CUCTEMbI AER-
CTBYET NM60 TONIbKO Ha 60/bLUME NMOPLLHK CYM-
nopTta nepegHero Topmosa, NMbo Ha 3agHue

UMAMHAPBl U Manble NOpLHK nepeaHero TopMmosa. B cxeme (puc. 6.15r) ucnpasBHbiM Bceraa
OCTaeTcs OMH U3 KOHTYPOB, 0ObEAMHAIOWNIA KONECHbIe LUIMHAPBI ABYX NepefjHUX TOPMO30B
M oHOro 3aaHero (aBToMo6unb Volvo). HakoHel, Ha puc. 6.154 noKa3aHa cxema € NoJiHbIM Ay6-
nupoBaHueM (3UJ1-41045), B KOTOPOM 1060 M3 KOHTYPOB OCYLLECTBASET TOPMOXKEHUE BCEX KO-
nec. B nio6ow cxeme o0693aTtefibHbIM ABNSETCH Ha/IMYUE ABYX HE3ABUCUMbIX [1TaBHbIX TOPMO3HbIX
UMANHAPOB. KOHCTPYKTUBHO Yalle BCero 310 6bIBaeT CABOEHHbIN MMaBHbIN LWIUHAP TaHLEM-
HOro TMNa, ¢ NoCcNeAoBaTeIbHO PACMONOXKEHHBIMU HE3ABUCUMbBIMU LIUAWHAPAMU B OAHOM KOP-
nyce v NpMBOAOM OT MeAann OAHUM LITOKOM. HO Ha HEKOTOPbIX aBTOMOGUAAX MPUMEHSIOT ABa
06bI4YHbIX MaBHbIX LUAWHAPA, YCTAHOB/IEHHbIX MapaniesbHO C NPMBOAOM OT NeAanu Yepes ypaB-

HUTESNIbHBIN pblYar 1 ABa LWToKa.
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Puc. 6.16. MaBHbI# TOPMO3HON LMAMHAP TUNa TaHAaeMm: Al, A2 — KOMMNEeHCaALUMOHHbIE OTBEP-
ctus; b1, B2 — nepenyckHble otBepcTus; B, I, [, E — nonoctu; 1 — Kopnyc; 2 — Tpy6Ka; 3 — co-
eanHuTeNbHasa BTySKa; 4 — 6a40K; 5 — 3allMTHbIM KONNa4yoK; 6 — AaT4MK CUrHanu3aTopa aBa-
PUMHOrO NajieHNs YPOBHSA TOPMO3HOM KMUAKOCTH; 7 — YNOPHOE KOJMbLO; 8 — Hapy)KHas MaHXKeTa;
9 — HanpaBnsaowasa BTynKa; 10, 17 — nopwHu; 11 — CTONOpHOE KonbLo; 12 — ynaoTHUTENbHOE
Konbuo; 13 — warnba nopwHs; 14, 16 — MaHKeTbl; 15, 18 — ynopHble warnbbl; 19 — npyxuHa;
20 — npo6Ka; 21 — 60T AepraTtens Npy>KuHbl; 22 — aepatenb NpyXuHbl; 23 — NpyXK1UHa

MaBHbLIA TOPMO3HOMN LIWIUHAP TUNA TaHOEM MOKa3aH Ha puc. 6.16.

B Kopniyce apyr 3a Apyrom (TaHAeMHO) pa3MellleHbl ABa NOpLIHS. B nepBbii nopLleHb ynupa-
€TCH WTOK YyCUInUTENs TOPMO30B, BTOPOW MOpLEHb YCTaHOBNEH CBO60AHO. MOpPLIHM YNAOTHAIOT-
Cl B UMAMHAPE ABYMSA PE3MHOBbLIMWU KO/bLiaMU. B MCXOAHOM pPacTOPMOXEHHOM MOMOXKEHUU
NOPLUHW MPUKMMAIOTCA K OrpaHUyYUTENSIM BO3BPATHLIMU MpYXMHaMW. Ha BepxHen YacTu rnas-
HOro UMAMHAPa Yepe3 pe3nHOBbIE BTYIKM 3aKpenieH 6a40K ¢ 3anacom TOPMO3HOM XKUAKOCTH.
BayoK BHyTpW pa3aeneH neperopoakon Ha ABa o6bema, COeMHEHHbIE KaHanamu ¢ NoJ0CTAMM
COOTBETCTBYIOLMX CEKLMI TaBHOMo uuanHapa. CTeHKn 6a4yka npo3payHble, Ha HUX BbIMOJIHEHbI
METKM, MO KOTOPbIM OCYLLECTBNAETCA BU3yallbHbl KOHTPOJ/Ib 3@ YPOBHEM XWAKOCTU B Oa4Ke.
B KpbiwKe 6a4Ka MMeeTcs AaTinuK aBapuMHOro ypoBHS NOMIaBKOBOro tuna. lNpu nageHum ypos-
HS1 XKMOKOCTU HUXKE OMpeaeneHHOro ypoBHS Ha NPMGOPHOM LLMTKE aBTOMOGWS 3aropaeTcs Cur-
HanbHas naMna. bavyok CayKWT Ans NONOSIHEHUS XUAKOCTU B TMAPONPUBOAE B cnyvyae HeGOosb-
LUINX yTEYEK.
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[pY TOPMOMKEHUN LITOK YCUAMTENS TOPMO30B NEpPEMELLAET NEPBLIN MOPLLIEHb, KOTOPbIA MpK
3TOM B MOJIOCTK Nepea NOPLIHEM U B COEAMHEHHOM C HEN TPY6ONPOBOAOM KOHTYpPE CUCTEMbI CO3-
OaeT JaBNeHne XUOKOCTHU. JTO e AaBleHne BO3AENCTBYET Ha BTOPOM NMOpPLUEHb, KOTOPLIW, nepe-
Mellasch, co34aeT AaBneHne BO BTOPOM KOHTYpe.

Ecnu B pe3ynbrate NoBpexAeHUs NpMBoAa NPOU30NAET yTEYKa XUAKOCTU U3 KOHTypa nepea-
Hero NopLHA, TO NPKU HaXkaTUM TOPMO3HOW Neganu NepBbIM NOPLIEHb COBEPLUMT 6obLiee Nnepeme-
LLleHMe M BOMAET B KOHTAKT cO cBO6OAHbLIM NopliHeM. B Kamepe cBo60AHOro NopLuHs 6yaeT co3-
[aHO JaBfieHME XWOKOCTU, KOTOpOoe npuBeaeT B AENCTBME TOPMO3a MCMPaBHOIO KOHTypa.
B cnyyae yTeuku MOKOCTU 3 KOHTypa CBOGOAHOMO MOPLUHA MPW HaXkKaTun TOPMO3HOM Nefanu oH
yrnvpaeTcs B OrpaHnyuTENb, B pe3ynbraTe 4ero obecneynBaeTcs co3aaHne M3bbiTOYHOro aaBne-
HWUS XMIOKOCTU B KAMepe NepBOro NopLiHa 1 B COOTBETCTBYIOLLEM KOHTYpe npuBoa.

[Na CHUXKEHNS yeunus, npunaraemoro BOAUTENEM Ha TOPMO3HYIO nefasb, B rTMAPaBAMYEeCKOM
npuBoAE NONYYUIN PacnpPOCTPaHEHUE cneLmanbHble YCTPOWCTBa — YCUIUTENN. YCUNuTenu ycta-
HaBAMBaeMble B TMAPaBAMYECKUIA NPUBOJ B KAYECTBE MOCTOPOHHErO UCTOYHMKA IHEPTUM, MO3BO-
NS0T UCNONb30BaTh 3HEPIUI0 CKATOro Bo3ayXa (MHEBMOYCUAUTENN); pa3pexeHune, obpasytollee-
€S BO BMNYCKHOM Tpy60npoBoAe paboTatoLllero ABuraTens nam co3gaBaemoe BaKyyMHbIM HACOCOM
(BaKyyMHbI€ YCUSTUTENN); WU SHEPTUIO AaBNEHNS paboyen XXUAKOCTH, CO34aBaeMoro HacoCoOM Bbl-
COKOro faBneHus (rmgpoycunutenu). B nocnegHee Bpems TakxKe pa3paboTaHbl KOHCTPYKLMK INEK-
Tpoycunutenen. Ycunutenu 3HaumtenbHO ob6aerdyatoT TOPMO3HOe ynpaBieHue. HepaboTatoumi
YyCUNUTENb HE NPENnATCTBYET WTAaTHOMY TOPMOXEHUIO aBTOMOOGWIA OT neJani.

Ha pwuc. 6.17 n3obpaxeHbl CXembl TMAPONPUBOAA TOPMO30B C BaKyyMHbIM M MHEBMATUYECKUM
(rMapaBANYECKUM) YCUNUTENAMM.

TaKxKe BCTpevatoTcs YyCUNUTENN TMAPOBAKYYMHOMO TWMa, KOTOPbIe MO MPUHLMNY AENCTBUS SB-
NAOTCSH PAa3HOBMAHOCTLIO YCHMIUTENEN BaKyyMHOro Tuna. B oTanyne oT BakyyMHbIX, KOTOpbIE BCe-
raa ycTaHoB/EHbI MeXAY TOPMO3HOW Nejasnbio U raBHbIM LUMAWHAPOM, TMAPOBAKYYMHbIE yeunuTe-
I MOryT pa3MellaTbcs B 1t060OM MecCTe, YTO 06/ier4aeT MX KOMNOHOBKY Ha aBToMobune.

Hanb6onbliee pacnpocTpaHeHWe noay4ymn BaKyyMHbIR yeunuTenb (puc. 6.17a). OH UMeeT Ka-
Mepy, pa3feneHHylo pe3anHoBon AnadparmMon Ha ABe NoNoCTU: BaKyyMHyto b n atmocdepHyto A.
BakyymHas nonoctb b coeanHeHa Tpy6onpoBOAOM C UCTOYHUKOM Pa3peXeHuUs, U JaBNeHWE B HeW
HUe aTmocdepHoro. ATmocdepHas NofocTb A 4yepes chneaslui KnanaH coeauHsaeTcs nnbo
C BaKyyMHOM KaMepon B PaCTOPMOXKEHHOM COCTOSIHUM, IGO0 ¢ aTMOocdepPOV NPU TOPMOIKEHUMU.
[Ovadparma ¢ 04HON CTOPOHbI COEANHEHA CO LUITOKOM AN NPUBOAA NMOPLLUHA MaBHOMO LUMAMHAPA,
a C ApPyromn CTOpPOHbI Yepea cneasilimi KnanaH B Hee ynnpaeTcs ToKaTeNb OT TOPMO3HOW neaanu.
B ncxogHoM nonoxeHunu gaBneHne B 06enx KaMepax yeunutensi OqMHaKoBOE M paBHO AaBlIEHUIO
WCTOYHMKa paspexeHus. MimeeTcs Bo3BpaTHas NpyxuWHa, KOTopas OTBOAWT B MepBOHaYabHOM
NMONOXEHUU AnacdparMy Co WTOKOM OT MOPLLHS IaBHOrO LMAnHApPa.

Mpu Ha)xkaTun Negany TOpMoO3a yCUIME OT Hee nepefaeTcs Yepes TonKaTteNb K cneaswemy
KnanaHy yCunuTens, KOTopbli CHavyana 3aKpbiBaeT BaKyyMHOE OTBEPCTUE M OTCOEAMHSET aTMO-
chepHyto Kamepy A OT UCTOYHMKA pa3peKeHUsl, a 3aTEM COEJMHSET ee Yepes3 OTKPbIBLLEECS aTMO-
chepHoe oTBepcTMe KnanaHa ¢ atmocdepon. JaBneHne B nonoctax A U b okasbiBaeTcst pasnimy-
HbIM, B pedynbTate gnadparma nepemellaercs B CTOPOHY MEHbLUIEro JaBleHUs, a Ha ee LUTOKe
NosIBASETCA CUMa, KOTopasi CyMMMUPYETCS € YCUIMEM ToNKaTens negjany v nepemMellaeT nopleHb
rMaBHOrO LMAMHAPA. Yeunutenb YCTPOEH Takum o6pal3oMm, 4TO AOMNOSHUTENbHOE ycunve Bceraa
NPOMNOPLMOHANBLHO YCUIUIO Ha ToNKaTene. Yem cunbHee BoAMTENb BO3AENCTBYET Ha neaasb, TEM
adpeKTuBHee paboTta yeunutens. MakcumanbHoe AononaHuTenbHoe yeunme B 3—5 pa3 npeBocxo-
OWT ycunue Horu BoauTens. Ero ganbHenwee yBenamyeHne BO3MOXKHO TONbKO 3a CHET YBEIMYEeHUS
yucna Kamep unn auametpa aguadparmbl.

[Mpn pactopmaxuBaHuM atMochepHasn Kamepa A yepes cnegqmm KnanaH BHOBb COeANHAET-
CS1 C UICTOYHMKOM pa3perKeHus, gaBneHne B Kamepax A u b BbipaBHMBaeTcs, aAnadpparma Bo3Bpa-
L|aeTcs B UCXOAHOE NONOXKEHME.
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Boaayx (noctynaet
B 3a/HI0I0 Kamepy)

Bakyym n3
BMYCKHOMO
KonneKkTopa 2 3

Puc. 6.17. Cxembl rugponpmMBoja TOpMO30B ¢ BaKyyMHbIM ycunutenem (a): A — atmocoep-
Has nonocTb; b — BakyymMHas nonocTb; 1 — 6a40K rMaBHOro TOPMO3HOIO UMAMHAPA; 2 — 3anop-
HbIM KnanaH; 3 — BaKyymHas Kamepa; 4 — anadparma; 5 — BO3AyWHbIM GUAbTP; 6 — WTOK
neganv TopMo3a; ¢ MTHeBMaTUYECKUM (rMapaBanvyeckum) ycunutenem (6): 1 — noason Bo3ay-
Xa; 2 — WTOK; 3 — neganb; 4 — TOPMO3HbIE MEXaHM3Mbl; 5 — rMaBHbIW LUMAMHAP; 6 — CUIOBOM
UMAMHAP; 7 — Cneaslmn KnanaH (pacnpegenurens)
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B Tpy6e, coeanHsiolen BaKyyMHyto Kamepy b ¢ UICTOYHUKOM pa3pexeHus, yctaHaBnBaloT 06-
paTHbIM KnanaH. OH pa3beAnHSAET YCUAWUTENb U UCTOYHUK Pa3peXeHns npyu oCTaHOBKE ABUraTens
WM OTKa3e BaKyyMHOro Hacoca. Bcneacteue aToro B Kamepe ycunutens nogaepuBaeTcs paspe-
KEeHWe, KOTopoe NOo3BONSET NPoM3BeCTU 3—4 adPEKTUBHBIX TOPMOXKEHMUS faxe Npu HepaboTalto-
wem aBuratesne uau Hacoce.

[MHeBMaTnyecKui ycunutenns (puc. 6.176) nMeeT 6anioH ¢ 3anacoM CxaToro Bo3ayxa, cneas-
LMK KnanaH u CMI0BOM LMANHAP C NopLliHemM unu anadparmoin. LLITOK cunoBoro umMnnHapa npuBeo-
OWT B IBUXKEHMWE MOPLIHM rMaBHOMO TOPMO3HOMO UmnnrMHapa. lNpy TopMOXKEeHUKM ToNKaTenb neganm
BO3AENCTBYET Ha LUTOK, KOTOPbIM NepefaeT ycunme o4HOBPEMEHHO Ha LUITOK CUMIOBOIO LMAUHA-
pa v Ha cneaswnm KnanaH. NocnegHMn OTKpbIBAETCS M NPOMNyCKaeT BO34yX NoA AaBleHneM
13 6annoHa B NOAOCTb CMIOBOMO UMAMHAPaA. [MapaBAnYEeCKUI yCUnuTenb nMeeT rmapoHacoc, 6a-
YOK C 3anacom paboyen KMAKOCTU, creaswmmn pacnpeaenmrenb, COEAUHEHHbBIN CO LITOKOM
M MOPLUHEM CMI0BOro LUuAnHApa. Kak 1 B MHEBMOYCUIMTENE, LWTOK CUI0BOIO LMANHAPA BO3AEN-
CTBYET Ha MOpPLIEHb MaBHOr0 TOPMO3HOMO LMANHAPA. MHOrAa NopLieHb CMIOBOrO LMAKMHAPa OT-
CYTCTBYET U ero GYHKLMM BbINOMHAET HEMOCPEACTBEHHO MOPLIEHb IMaBHOrO LMAnHAPA.

Ecnv TOpMOXKeHWE He OCYLLEeCTBASETCS, HAarHeTaeMas HaCoOCOM MAKOCTb NPOXOANUT Yepes Ka-
Hanbl pacnpeaenuTens u canBaeTcs o6paTHo B 6a4oK. [pu HaxaTuv neganu B pacnpeaenutene
NnepeKpbIBAETCS CNUB XUAKOCTM B 6AYOK M OTKPLIBAETCH €r0 NPOXOA B MOMOCTb CUAOBOIO LMNH-
apa. Yeunus Ha WTOKe OT Nefanu 1 OT AaBNEHMS XKUAKOCTM Ha NOPLLEHb CUI0BOI0 LMANHAPA CKNa-
[OblBAlOTCA M NepeaatoTcs Ha NopLIEeHb rMaBHOMO TOPMO3HOIO LMAMHAPA.

[Mpn TOPMOXKEHUM MPOUCXOANT AMHAMMYECKOE NepepacnpeneneHne BO3AeNCTBYIOLLMX Ha nepea-
HIOIO M 3aJHIOK0 OCK Harpy3oK, 3aK/ioyatolieecs B yBeMYEHUM 40NN 0OLLEN Harpy3KM Ha nepegHue
Kosieca U YMEHbLUEHUU Ha 3aaHKe. ITO MOMKET HYacTo NPUBOANTb K TOMY, YTO TOPMO3HbIE CH/lbl Ha 3a/-
HMX Ko/lecax MpeBblllatoT Cuibl CLIEMNIEHMS WWH C JOPOroi, B pe3ynbraTte Yero nponcxoamT 610Ku-
POBKa 1 CKOJbXEHUe Konec. Hannume perynatopa JaBNeHWUS CHUXKAET BEPOSTHOCTb 3TOrO SB/IEHUS.

Perynatop TopMO3HbIX CH1 aBTOMOGKWAS aBTOMaTUYECKM MBMEHSET faBIEHUE KUAKOCTH B NPU-
BOJ€e 3aAHMX TOPMO30B B 3aBMCUMOCTM OT Harpy3Ku Ha 3aAHtoto ocb. MNpun 3TOM orpaHu4mMBaeTcs
BO3pacTaHWe TOPMO3HbIX CUJT HA 3aAHMX Konecax npu YacTM4HOM 3arpy3Kke aBTOMOGUASA C LieNbio
YCTaHOBWTb KeNaeMylo o4epefHOCTb 610KMPOBaHus Konec. [Ang npeaoTepalleHms 3aHoca aBTo-
MOGUNA NPU TOPMOXKEHUK KenaTenbHa cneaytolas o4epeaHoCcTb 6/10KMPOBaHKA Konec: cHavyana
nepegHve, a 3atem 3agHue. YMeHblleHne BO3MOXKHOCTU GNOKMPOBKM 3adHWX KOMEC NOBbIWAET
6e30MacHOCTb ABUKEHMWS.

CTeneHb CHUXEeHUS AaBfieHUs B KOHTYpe 3aAHWNX KOSleC OTHOCUTENIbHO NepPeAHUX yCTaHaBNMBa-
0T NPOMNOPLMOHANBHO BEINYMHE 3arpy3KM aBTOMOOWSA, KOTOPYO OnNpeaenstoT no 3arpy3ke 3aj-
HeW noaBeCKU. HO MOMHOCTbIO 3alUUTUTL Koneca OT GJIOKMPOBKM U CKOMbKEHUS PErynsaTop Top-
MOS3HbIX CW/1 BCE-TAKM HE MOMKET.

CylecTBYeT elle 0Ha pa3HOBMAHOCTb MMAPaBAMYECKOr0 TOPMO3HOMO NPUBOAA, KOTOPbIN Ha-
3blBaETCH MMAPONPMBOA BbICOKOrO AaBIEHUS UM HACOCHO-aKKYMYASTOPHbIM MpMBOA. TaKon npu-
BOJ MPUMEHSETCS, HaNpuUMep, Ha KapbepHbix camocBanax benA3. Bo3gencrByss Ha TOPMO3HYHO
nejanb B 3TOM NpMBOAE, BOAWTENb HE CO3AaeT JaBfeHne B LMANHAPaxX TOPMO30B, a WLb rMapaB-
JIMYECKU OTKPbIBAET UK 3aKPbIBAET KanaHbl ABYXCEKLMOHHOMO CneasLero rmapokpaHa BbICOKOro
faBneHus. B cBoto ovepenb, 3TU CEKUMKU NOLKIIOYEHDBI K TMAPOAKKyMyasTopaM ¢ 3anacom pabo-
yew KMAKoCTK nof 601blMM AaBNEHNEM U K TOPMO3HbIM KaMmepaM. Ecnn TopMoXKeHUs He npouc-
XOAMT, CEKLMU TMAPOKPaHa He MPOonycKatoT XKMAKOCTb B TOPMO3HbIE UMANHAPLI. Koraa HaxumaeTcs
nefanb TOopMO3a, cpabaTbiBa€ET MaBHbIM LUMAMHAP TAaHAEMHOrO TMNa, UAKOCTb OT HEro nocTyna-
€T Ha ynpaB/ieHNe CeKUMAMM KpaHa, KOTopble, B CBOO 04epeb, OTKPbIBAKOTCA U MPOMNYCKatoT KUA-
KOCTb M3 r’MAPOaKKYMynsiTopa K TOPMO3HbIM MeXaHW3MaM.

OTAeNbHOM PAa3HOBWUAHOCTbLIO MMAPABAMYECKOIO U MEXAHWMYECKOro NpMBOAa ABNSIOTCH TOPMO-
3a HaKarta (puc. 6.18), ncnonb3yrLWKnecs Ha IErKUX aBTOMOOMbHbIX NpuLuenax (MOHOW Maccom
0o 3,57).
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TopMO03 HaKaTta ¢ rugponpueogom paborTa-
€T cnefyolmm 06pasom.

Korpa aBTonoesp asuetcs 6e3 TOpMo- Cwia HakaTa
eHUs, Taray 6yKkcupyeT 3a cobon npuuen
3a WTOK TOpMO3a, KOTOPbIN ynupaeTcs B orpa-
HUYuTeNnb xoda. pu ABUKEHUM HaKaToM,
noj yKIOH MK Ha HEPOBHOW Aopore B cuen-
Ke MOryT BO3HMKaTb HEGO/bLUME YCUNUSA CXKa-
TWs, BCNeACTBME TOro 4YTO Tsray [ABMMKETCA
MeaneHHee npuuena. OgHaAaKO OHW He Bbl-
3bIBAOT TOPMOXKEHMS NpULIENa, T. K. HE npe-
BOCXOAAT YCUIUS OFrPaHUYNUTENBbHOM NMPYKUHbI.
Mpy TOPMOXKEHMM TArada nNpuuen cuibHee
HaKaTblBaeTCs Ha Taray, ycunauve B cuenke
CTaHOBUTCS 60/bLUE YCUINUS NMPYKWUHbI U LUTOK
CMellaeTcs B CTOPOHY MMaBHOMO UMAMHAPA.
BennunHa nepemelleHns yBennyuMBaeTcHd
3a CYeT creumanbHOro pblyara 1 nepegaetcs
Ha NOpPLUEHb rMaBHOro TOPMO3HOI0 LMANHAPA,
B KOTOPOM CO3[4aeTcs AaBleHME XUAKOCTU.
YBenuyeHne aaBneHus npuBoaUT K cpabarhbl-
BaHWIO TOPMO3HbIX MEXAaHU3MOB U 3aTopma-
XMUBaHUIO npuuena. lMpuuen Topmo3uTcs Puc. 6.18. Cxembl TOpMO3a HaKaTa: a — ¢ Mexa-
[0 Tex nop, Noka TOPMO3UT TAray 1 B CLUENKE  HU4ECKUM NPUBOAOM; 6 — C TMAPONPUBOAOM
eCTb cuna cxatusa. Ecnu Ttaray npogomxaet
OBWKeHWe 6e3 TOPMOXKEHMS, TO CUla CKaTUa UcYe3aeT, WTOK NepeMellaeTcs B Hanpasnsio-
LLlen B CTOPOHY TAraya v ynupaeTtcs B OrpaHuynTeNb. JaBneHume }XuaKocTn B rmaponpmuBoae 1c-
YyeszaerT, U NpuLen pacTopMarkuBaeTcs. ANeKTpokianaH Heo6Xxo0anMM Ana ABUKEHUA aBTonoesaa
3a4HMM Xo40M. Bo3HMKalowas npu aTOM cuna CxaTus MeXay Tara4omM v npuLenom He npuBo-
OWUT K TOPMOXKEHMUIO NOCNEeLHErO, T. K. O4AHOBPEMEHHO C BK/IIOYEHMEM 3aHEr0 X04a B TPAHCMMC-
CWM TOK NocTynaeT K GoHapsiM 3aHero xofa, a oT HUX — Ha 3/1eKTpoKnanaH, KOTopbIM Npu CBOEM
cpabaTtbiBaHWW NepeKkpbiBaeT NPOonycK paboyen }KUAKOCTM OT [MTaBHOro TOPMO3HOro LMaAMHApa
K KOJIECHBIM UMAMHAPAM.

MexaHu4yecKk1in NpuBoa TOPMO3a HaKaTa paboTaeT No aHanorMyHoMy nNpuHuuMny. NMepemelle-
HWE LITOKa NPUBOAMUT K BbITATMBAHUIO TPOCOB MW NEPEMELLEHUNIO TAT, COEANHEHHbIX C PA3KUM-
HbIM YCTPOMCTBOM TOPMO30B. BIOKMPOBKa LITOKa MpU ABUKEHUM 3aA4HWM XOAOM BbIMOMHAETCS
crneumanbHbIM 3IEKTPOMEXaHUYECKMM YCTPONCTBOM.

NMHeBMaTUYECKUIA TOPMO3HOW NPUBOJA, A/159 3aTOPMarKMBaHUs aBTOMOOMAS UK NpULLena muc-
nonb3yeT CxaTbl BO3AyX.

MpenmyLLecTBa 1 HEAOCTaTKM MHEBMATUYECKOro NPUBOAA BO MHOTOM MPOTUBOMNOAOMHbI TMA-
paBAM4yecKomy Npusody. Tak, K npenmyLLecTBam OTHOCSAT HeorpaHWyYeHHble 3anachl U AeleBU3HY
paboyero Tena (Bo3ayx), coxpaHeHMe paboTocnoco6HOCTM NpU HeBGONbLIOW pa3repMeTU3aLnu,
T. K. BOBMOXHas yTeyKa KOMMEeHCUpyeTca nofjavyen BO3Jyxa OT KOMMpeccopa, BO3MOMKHOCTb
MCMonb30BaHWs Ha aBTonoesfax Als HEMOCPEeACTBEHHOro ynpaBfieHUs TopmMo3amu npuuena,
MCMnonb30oBaHMe B APYrUX YCTPOMCTBAX, TAKMX KaK MHEBMaTUMYECKUI 3BYKOBOW CWUrHasn, NpuBOA
nepekto4YeHUsT MHOIOCTyNeHYaTbiX KOPOOOK nepeday, ycunutenb CUEneHns, NpuBoAa ABEPeEw
aBTo6yca, NoAKaYyKa WWH U T. M.

HepoctaTkamu NnHeBMOMNpUBOAA SBASOTCS: 60/bLLI0E BpeMs cpabaTbiBaHWs BCIEACTBUE ME/IEH-
HOro NOCTYMNIEHMS CXKATOr0 BO3ayxa K yaaneHHbIM BO3AyXOHaMNoNHAeMbIM 06beMam Yepes Tpybonpo-
BOAbl C MaNbIM AMaMETPOM, CMIOHOCTb KOHCTPYKLIMKM, 6ONbLUME Macca M pa3Mepbl arperaTtoB M3-3a

Cuna HaKaTa
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Puc. 6.19. MpocTtenwnii nHeBMaTU4ECKUN
TOPMO3HOM NpuBOA aBTOMOGUANA: 1 — pecu-
Bep; 2 — nefanb; 3 — KpaH; 4 — TOPMO3HOM
UMIUHAP; 5 — NpyXuHa; 6 — LUTOK TOPMO3HO-
ro MexaHu3ma; 7 — TOpMO3Has KOnoLKa

OTHOCUTENbHO Hebonbworo paboyero aa.fe-
HWS, BOBMOXHOCTb BbIXOAa M3 CTPOS Npu 3amep-
3aHWK KOHAEeHCcaTa B Tpy60oNpoBoOAax M annapaTtax
npu oTpuuaTenbHbIX TeMnepaTypax.

[MpocTenwnn NnHeBMaTUYECKUI TOPMOSHON
npueoa aBTOoMO6MNS (puc. 6.19a) cocTout M3
pecuBepa, B KOTOPbLIM NOAAETCS CxaTbl BO3-
OyX U3 KOMMNpeccopa, KpaHa, NpuBoOAUMOro
B [leMcTBMe OT nejanu, 1 TOpPMO3HOM Kamephl,
LUTOK KOTOPOM CBA3aH C Pa3XMMHbIM Ky/laKoM
TOPMO3HOr0 MEXaHM3Ma.

[lpy TOPMOXKEHMU MNOBOPOTHASA MNpPOOKa
KpaHa COeAMHSIET BHYTPEHHIOIO MONOCTb TOp-
MO3HOW KaMephbl C PECUBEPOM U CaTbl BO3AYX,
BO3JENCTBYIOWMIA Ha Avadparmy, NpuBOAUT
B paboTy TOPMO3HOW MexaHu3m (puc. 6.196).
[aBneHune Bo3ayxa B TOPMO3HOM KaMepe ycTa-
HaBNMBaeTCs TaKoe Xe, KaK B pecusepe. MNpu
NoBOpPOTE NPOBGKK KpaHa B APYyroe nonoxeHue
(puc. 6.19a) cxKaTblM BO34yX BbIXOAWUT U3 Ka-
Mepbl B aTMocdepy. Pas3KMMHOM Kynak BO3-
BpallaeTcsd B MnepBOHa4YaibHOE MOJIOXKEHUE
M NPOWCXOANUT PacTopMarkuBaHue.

PeanbHbI NTHEBMATUYECKUI NPUBO/ COBPEMEHHOIO aBTOMOOMIS HAMHOTO cloXHee. MNpuHUK-
nuanbHas cxema NHEBMaTUYECKOro NpMBOAa TOPMO30B rpy30BOro aBTOMOGWAS U MpuULena noKa-

3aHa Ha puc. 6.20.

[MpunBoA TAra4ya coaep1T annapaTbl NOArOTOBKKU BO3a4yxa, annapaTbl KOHTYpPOB paboyen, CTo-
SIHOYHOWM M 3amnacHOM CUCTEM TArada, annapaTbl ynpaBaeHus Topmo3amu npuuena. MNpusoa npu-
Lena BKAYaeT annapaTbl pabo4yen n CTOSHOYHOM CUCTEM.

Puc. 6.20. MpuHuMnuManbHas cxema MHEBMAaTU4YECKOro npuBoja TOPMO30B rpy30BOro

aBTOMOOMIA U NpUulena
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Bo3ayx oT Komnpeccopa NocTynaeT Yepes Perynarop AaBNEHUS, BNAroOTAENNTENb K YETbIpEX-
KOHTYPHOMY 3alLMTHOMY KnanaHy (BCce 3TV yCTPOMCTBa COCTaBAAIOT CUCTEMY NMOArOTOBKMU BO3AyXa).
TopMO3Has cuctema BbINOSHEHA MHOTOKOHTYPHON. K KOHTYpY NpuBoOAa nepegHuX TOPMO3HbIX Me-
XaHM3MOB OTHOCHTCH: PECUBEP C 3anacom BO3ayxa, OAHa U3 CEKLMIM TOPMO3HOro KpaHa, Moayns-
TOpbl @aHTUBNOKMPOBOYHOM cucTeMbl (ABC) M TOPMO3HbIE Kamepbl NepeaHMX TOPMO3HbIX MEXaHU3-
MOB. K KOHTYpY 3aHNX TOPMO3HbIX MEXaHU3MOB NPUHAANEXWUT BTOPOM pecuBep, BTopas CeKkLms
TOPMO3HOrO KpaHa, perynstop TOpMo3HbIX cui, Moaynatopbl ABC 1 ABe TOPMO3HbIE Kamepbl C Npy-
MMUHHBIMW 3HEpProakkymynstopamu. Ha TpexocHbIXx aBTOMOOUISAX TOPMO3Hble Kamepbl 3aAHWX
ocer 06bI4HO BXOAAT B COCTaB 3a4HEr0 KOHTYpa. Ha MHOrOOCHbIX aBTOMOGUASIX TOPMO3HbIE KaMe-
pbl FPYNMAMPYIOTCS B KOHTYPbl pa3findHbIMKU BapuaHTtamu, Hanpumep, 1-2 n 3—4 ocn unm 1-3
n 2—4 ocu. TpeETUN KOHTYP ABASETCA KOHTYPOM CTOSSHOYHOW CUCTEMbI M COCTOMUT U3 pecuBepa, Top-
MOS3HOr0 KpaHa Cco CleAsLiMM AeNCTBMEM, KOTOPbLIM YNpaBAsSeT BOAWUTENb, YCKOPUTENbHOIO Kiana-
Ha WM 3HEpProakkymynsitopoB. KOHTyp BCMOMOraTtefNibHOM CUCTEMbl COAEPHKMUT KpaH ynpaBieHus
W ABa MHeBMoUMAMHApPa. [ns ynpaBneHus TopMo3amu npuuena Ha aBToMoOGuMIe-TAraye Takke
MMeloTC OAMHAaPHbLIN 3alMTHbLIM KnanaH, KianaH ynpaBieHus TopMo3aMu npuuena 1 CoeanHu-
TeNlbHble FO0BKM.

MpuBog nonynpuuena wav npuLena UMeeT ABe COeAnHUTENbHbIE FTONOBKMU, ABa Marnctpasib-
HbIX GUNbTPa, BO3ayxopacnpeaenuTeNbHblil KnanaH, py4HOW KpaH CTOSHOYHOW cUCTeEMbI 6e3 cre-
OSero AenNcTBUS, pecusep, Perynatop TOpMo3HbIX cun, moaynaTopbl ABC, TOPMO3HbIE KaMepbl
C 3Heproakkymynatopamu unm 6e3 Hux. CoeguHeHNe NHEBMOMpPMBOAA Taradya 1 npuuena Bbinosn-
HAOT ABYMS TPyGOMpoBOAaMW, KOTOpble 06pas3yloT MUTAIOWYO W YNPaBASoUyo MarmcrTpanm.
PeanbHasa cxema KOHKPETHOro aBTOMOOUASA MOMXKET OTAIMYATLCS OT PACCMOTPEHHON HaMMYnem unm
OTCYTCTBMEM AOMNONHUTENBHbIX MPUGOPOB.

CxaTve BO3ayxa AN MHEBMaTMYECKOro TOPMO3HOI0 NpUBOJA OCYLLECTBSETCH KOMMPECCO-
poMm, NpUBOASALWMMCS B AEMCTBME HEMOCPEACTBEHHO OT ABUraTens aBTomobuns. MakcumanbHoe
[aBfieHne, co3gaBaeMoe KOMIMPECCOPOM, MOXKET gocturatb 1,5 Mlla. MaKkcumanbHoe paboyee
M36bITOYHOE AaBleHne BO3ayxa B pecnBepax npuBoga coctaenset 0,65-0,8 Mla 1 aBTomatuye-
CKM OrpaHu4MBaEeTCs pPerynsaTtopom LaBleHus.

ATmMochepHbIM BO3ayX MMEET OnpefeNieHHblN NPOLLEHT BAaXKHOCTKU. lNpu CxKaTUM KOMMpecco-
POM OH HarpeBaeTcs, a Npu ABUKEHUKU NO TPYOGONPOBOAAM M Yeped annapaTsl NpMBoga — OCTbIBa-
eT. [1pn 3TOM M3 CxKaToro Bo3ayxa BbiAENSETCA Bnara, KOTopas YCKOPSET KOPPO3UO BHYTPEHHUX
NOBEPXHOCTEN CUCTEMBI, CMbIBAET CMa3Ky W, IMaBHOE, MOXET 3amMep3HyTb B Tpyb6onpoBoaax 1 anna-
paTax npu oTpuuatenbHOM Temnepartype, YTo NpMBeAET K 0TKa3y TOPMO30B. [1/19 yaaneHus Bnaru
(04YNCTKKM BO3yXa) B NUTAIOLLEN YacTW NPMBOAA, A0 UM NOC/E perynatopa AaBAeHus, yCTaHaBu-
BatoT Bnarootaennteny. O4ncTKa cxaToro Bo3ayxa OT Biaru B HWUX OCYLLECTBASETCS TEpMOANHA-
MUWYECKUM MK afcopOLMOHHBbIM croco6om. TpeTun cnocob 3aumTbl — NEepeBO KOHAeHcaTa
B COCTOSIHME HU3KO3aMep3aloLen XUAKOCTH. 115 3TOro B cneLmanbHoM annapaTe — CrupToHa-
CbITUTENE — NPU HU3KUX TEMMNEpPaTYPax OKPyKatoLen cpebl B CxaTbli BO3Ayx BBOAAT Napbl CNUP-
Ta, KOTOpble, CMEWNBasAChb C BblAENMBLLIENCS Baron, o6pasyoT pacTBop (aHTUPPM3) C HU3KOM
TemnepaTypon 3amep3aHus.

YeTbIpeXKOHTYPHbIM 3alLUTHBLIN KnanaH, pasaenseT NpuBoa Ha YeTbipe, AENCTBYIOWNX He3a-
BMUCUMO ApYr OT Apyra, KOHTypa. 3alMnTHbIN KnanaH No3BOoNSeT ABUMraTbCa BO34YyXY TONbKO B Ha-
npaBfeHUM K pecuBepam, 3allmiian 3anac Bo3ayxa B pecuBepax Npu pasrepMetMsauunu Ha
y4yacTKe annapartoB NOAroToBKM Bo3ayxa. OAHOBPEMEHHO OH 3allMliaeT UCNPaBHbIE KOHTYPbI
OT HEMCNpPaBHOro B c/y4yae o6pbiBa B OA4HOM M3 HWUX, HE MO3BOJISAS BbINTM BO3ayXy B aTmocde-
py cpasy u3 Bcex pecnBepoB npueoaa. OaAnHapHbI 3alWMTHbIM KNanaH oTK/I4YaeT NpmMBog TS-
raya B c/ydyae paspbiBa nuTatollero Tpyéonposoaa npuuena. Ha HEKOTopbix aBTOMOGUAX
BMECTO YETbIPEXKOHTYPHOIO MPUMEHSIOT ABOMHbIE WM TPOMHbIE 3alUMTHbIE KanaHbl aHasno-
TMYHOr0O Ha3Ha4vyeHus. Nponaa Yepes YeTblPEXKOHTYPHbIM KnamnaH, CxaTbl BO34yX 3anojHaeT
pecuBepbl KOHTYPOB.
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Pa6oTon nto60ro KOHTypa pabo4yern CUCTEMbI YNpaBAsSeT O4Ha CEKLMA TOPMO3HOIo KpaHa. Top-
MO3HOW KpaH — 3TO Cnefsuni annapart, Yepe3 KOTOopbiM BO3AyX MPU TOPMOXKEHUM MnocTynaet
13 pecuBepa B paboyune annapatbl. OH ynpaBnsgeTca TOPMO3HOW Nedasblo B KabuHe BoauTeNS.
[Mpu pacTopmaxuBaHuK Yepe3 TOPMO3HOM KpaH BO34yX U3 NPUBOLA BbiNyCKaeTcs B aTMocdepy.

Perynatop TopmMo3HbIX cun n moaynatop ABC KOppeKTUpYloT AaBNeHne BO34yxa B KOHTypax
NpPU TOPMOXKEHUU.

CTOSIHOYHOM TOPMO3HOW CUCTEMOW YyNPaBASIOT C MOMOLLbIO PYYHOro TOPMO3HOIO KpaHa, ycTa-
HOBJIEHHOrO B KabuHe BoaMTens. MICNONHUTENbHBIM 3/1IEMEHTOM KOHTYpa SIBASIOTCA IHEProaKKy-
MynsTopbl. Mexay KpaHOM 1 3HEProaKKyMyISTOPOM pa3MeLLeH YCKOPUTENbHbIM KnanaH. TopMo3-
HOM KpaH YMEHbLUAEeT UKW yBENMYUBAET AaBfieHWE B NOMOCTU YCKOPUTENBHOIO KanaHa, KoTopbln
B COOTBETCTBMM C 3TUM IGO0 NPOMYCKaET U3 pecMBEPa BO3AYyX B LIUIMHAP SHEPTOAKKYMYNATOPa, @ 3HAYUT,
NnoBbIWAET B HEM AaBfieHne, MO0 AN CHUKEHUS AaBNEHUS B UMIUHAPE BbINyCKaeT BO3AyX U3 He-
ro B atmocdepy. Htobbl 06ecneynTb ObICTPbIN BbIMYCK BO34yXa N3 IHEProaKKyMynsTopoB Npu Top-
MOEHWWN YCKOPUTENbHbIV KnanaH pacnofaratoT MakcMmasnbHO 6/IM3KO OT HUX. [lBa KpanHuX, PUK-
CUPOBAHHbIX, MONOMEHUSA PYKOATKM COOTBETCTBYIOT MaKCMMalibHOMY WM3OGbITOYHOMY [aBlEHWUIO
BO3/yXa B 9HEProaKKymynatopax uiuv atmochepHomy. Mpu MPpOMEKYTOUHbIX MONOKEHUSAX PYKOAT-
KW JaB/IEHME TaKXKe MOXKET NPUHMUMaTb JIl060€e NPOMEKYTOHYHOE 3Ha4YEeHWE, YTO MO3BONSET UCNOSb-
30BaTb [JaHHbIX KOHTYP B KA4eCTBEe KOHTYpa 3anacHoM TOPMO3HOW CUCTEMbI M NMPOU3BOAUTDL MNJ1aB-
HOE TOPMOXeHMe.

KoHTyp BCcrnomoraTenbHOM CUCTEMbI MO3BONSET BKOYaTh B paboTy MOTOPHbLIM TOPMO3 — 3a-
Meanutenb. [py HaxaTuM KHOMKK KpaHa BO34yX NOCTynaeT B NMHEBMOLMIMHAPLI KOHTYpa, a npwu
OTMYyCKaHUM — BbIXOAMT B atMocdepy. M3-3a Manoro pacxofa Bo3ayxa 3TOT KOHTYP HE UMEET Co6-
CTBEHHOrO pecuBepa.

MarucTtpanb, nuTatowas pecusep npuuena cxaTblM BO34YXOM (MUTaloWas Marnmcrpasib),
HayMHaeTca OT OAMHAPHOro 3alMTHOro KianaHa, a ynpasngoolas npoueccoM TOPMOXKEHUS
npuuena — OT KflanaHa ynpas/ieHMs TopMo3aMu npuuena. lNMogada cxatoro Bo3ayxa B pecu-
Bep npuLena npon3sBoanuTCs NOCTOAHHO, HE3aBUCUMO OT TOrO, MPOUCXOAUT TOPMOXKEHUE TAra-
4ya UK HeT. Ynpasnasouwaa Maructpasib UCMOSb3yeTca A1 Nojadyy KOMaHAbl Ha npuuen o Ha-
yane TOPMOXKEHUS U ero MHTEHCUMBHOCTU. KomaHaa nogaetcs nyteM U3MEHEHUs AaBneHus
BO34yxa B ynpasnstowem Tpybonposoje. HYem 6onblie gaBneHne B Tpy60onpoBoae, TEM UHTEH-
CUBHee Topmo3uTcs npuuen. MakcumanbHOM MHTEHCUBHOCTU TOPMOXEHWS COOTBETCTBYET
MaKcuMMalibHOE JaBneHne B MarucTpanu, npyu pacTopMOXKEHHOM COCTOSAHUM MosiynpuL.ena 13-
ObITOYHOE AaBJfiEHWEe B MarucTpanu oTcytcTByeT. [laBneHune B ynpaBsioWen Marmctpanm ma-
MeHSeTcs C NOMOLWbIO KnanaHa ynpaBneHus Topmo3damu npuuena. OH coeanHeH ¢ o6ommun
KOHTypaMu pabo4ven CUCTEMbI Yepe3 KOHTYP CTOSSHOYHOM cucTeMbI. [pn TOpMOXKEHUN paboyen
CUCTEMOM THArada BO34yX OT 060OMX KOHTYpPOB MOCTynaeT B KjanaH, KOTOpbiK cpabaTbiBaeT
W yBenuynBaeT faBneHune B ynpasasowen maructpanu. Ecnv BeIXOAUT U3 CTPOS OAMH U3 pa-
604YMNX KOHTYPOB, TOPMOXKEHME NnpuLiena OCyLLeCTBNAETCS N0 KOMaHAe OT UCMPaBHOMO KOHTY-
pa. lpy TOPMOKEHUM CTOSHOYHOM CUCTEMOM TAravya yMeHblUeHWe JaBieHUs B €ee KOHType
NPUBOAUT K cpabaTbiBaHUIO KanaHa, U TaKXe OCyLLecTBAAeTCH TOpMoXeHue npuuena. lNo-
MWMO LUTaTHOrO PeXXMMa TOPMOXKEHUA KnanaH obecneymBaeT aBapunHoe ynpasieHue TopMo-
3aMu npuuena npu paspbiBe nNutalowen Maructpanu. [ns 3Toro oH cHabXeH cneuunanbHbIM
YCTPOMNCTBOM 06pbiBa, KOTOPbIM YMEHbLUAET AaBNeHUe B MUTAOLWEN MarucTpanu, ecnun Ko-
MaHAHOEe JaBfieHMe OT KOHTYPOB TAraya Ha BXoj annapaTa nocTynaeT, a AaB/ieHMe Ha BbIxoae
annaparta He yBenM4MBaeTcs.

[ns ynpaBneHus TOpMOXKeHMeM npuuena ero Bo3ayxopacrnpeaenuTenb COeiMHEH C ynpaBs-
lOLLEN M NUTalOWEN MarucTpansimMm, C peECMBEPOM Y TOPMO3HbIMU KaMepamu. 10 CBOMM QYHKLIMAM
BO3AyXxopacnpegenureNbHbli KnanaH npviuena aHanormyeH TOpMO3HOMY KpaHy Ha Taradye, Ho ynpas-
NseTcs OH He nejanbto, @ KOMaHAHbIM JaBfeHMem BO3ayxa, NocTynatowmnm oT Tarada. B pac-
TOPMOXEHHOM COCTOSAHUM BO3/yX MO MUTAIOWEN MarucTpanu Yepes Bo3ayxopacrnpeaenmTens 3a-
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NONIHAET pecuBep npuLena, NpU 3TOM JaB/ieHMe B YNpaBASIOLEN MarnucTpanu oTcyTcTeyeT. Mak-
CMManbHOe AaB/ieHMe BO3ayxa B pecuBepe npuLena paBHO MaKCUManbHOMY AaBAEHUIO B peECH-
BEepax aBToMobumns.

[pK TOPMOXKEHMM TSiraya ¢ NOMOLLbI0 Paboyen Uan CTOSHOYHOM TOPMO3HOM CUCTEMbBI AaBieHUe
B ynpasnsiowen MarucTpanu yBemynBaeTcs, YTo NpMBoaUT K cpabaTbiBaHWIO BO3ayxopacnpeae-
NIUTENs, KOTOPbIV NoAaeT BO34yX U3 pecuBepa npuLena B TOpMo3Hble Kamepbl. Korga naBneHune
B yNpaBAsIoLLEN MarucTpanu CHUXKaeTcs, NpuLen pactopMarkuBaeTcs. Kpome Toro, TopmMoXKeHue
npuuena npouMcXoamuT BCeraa npy yMeHblUEHUW AaBNeHMa BO3[yXa B NUTaloLleM TpybonpoBoae
Hue 0,48 Mla, 4To MOXKEeT NPOUCXOANTb NPK 06bLIYHOM pacLenKke Tarada oT npuuena Ha CTOsiHKe
uUnu npu cpabatbiBaHWK KnanaHa 06pbiBa Ha TArave. Takoe 3aTopMaxnBaH1e OCTaHOBUT npuLen
npw ero NOSIHOM OTPbIBE OT TAraya BO BPEMS ABUKEHUS. PacTopMaxKnBaHue OCyLLEeCTBASETCS UK
aBTOMaTUYeCKU Npu nocneaylowem yBennmyeHmm gasnenus cebiwe 0,48 Mla, nam BpydHyto —
cheunanbHOM KHOMKOM Ha Bo3ayxopacnpeaenutene. Perynatop TOpMO3HbIx cun n moaynstop ABC
npeaHa3HayveHbl 415 KOPPEKTUPOBaHMS aBleHUs BO3ayxa, MOCTynatoLwero ot Bo3ayxopacnpeae-
NUTEeNs K TOPMO3HbIM KamepaM. Cxema paboTbl U YCTPOMCTBO MoaynaTopoB ABC 6yaeT onuMcaHo
HUKeE.

TopMoOKeHue npuuena CTOSHOYHOMW CUMCTEMOM MPOU3BOAMTCA KPaHOM, KOTOPbIM BbiNyCcKaeT
BO3AyX U3 3HEProaKKyMynsaTopoB TOPMO30B npuLena.

HeKkoTopble NpuLenbl MOTYT CHabKaTbCs 9NEKTPOMArHUTHbLIM KnanaHoM, KOTOPbIV CAYXKUT Ans
BK/TIOYEHUS TOPMO3HOW CUCTEMBI NMpULIENA MPU TOPMOXKEHUN aBTOMOOWSA BCNOMOraTteibHOM Top-
MO3HOM CMCTEMOM (MOTOPHbLIM TOPMO30M-3ameanuTtenem). lNpu nogaye aneKTpocurHana aNexkTpo-
MarHMTHOMY KnanaHy OT Tarada OH ob6ecneymMBaeT MOoCTyMIeHMe CxaToro Bo3ayxa U3 pecuBepa
K TOPMO3HbIM KaMmepaMm.

CMellaHHble TOPMO3Hble NPUBOAbI NPEACTaBAAT CO60M KOMOMHALMIO HECKONIbKMX TUMOB
06bI4YHbIX MPMBOAOB. [MpK Nx pa3paboTKe CTPEMSATCH MaKCHMasbHO UCMONb30BaTh MPEUMYyLLECTBA
OTAEeNbHbIX MPUBOAOB M N36EKaTb HEAOCTATKOB, NMPUCYLLMX UM KaxKAOMY B OTAENbHOCTH.

3TOT NpMBOA MO3BONSET MONYYNUTb BbICOKOE GbICTPOAENCTBME, MPUCYLLEE TMAPABANYECKOMY
NpUBOAY, M GONbLLIME YCUNUS, XapaKTepHble ANs MTHEBMATUYECKOro Nprusoza. NMoMUMO 3Toro ruapa-
B/IM4eCKas YacTb CMeLLaHHOro TOPMO3HOMo NpUBoOAa o6ecneynBaeT 0fHOBPEMEHHOE Ha4ano Top-
MOX€EHUS BCEX KONeCc aBTOMOOMNS M o6nagaeT ApyrMMun JOCTOMHCTBAMU, CBOMCTBEHHbLIMU rMapa-
B/IMYECKMM TOPMO3HbIM MPMBOAAM, a NHEBMATUYECKasa 4acTb — JIEFKOCTb yNpaBieHns 1 No3BO-
Ni9eT co3aaBatb M ynpaBnsaTb TOPMO3HbIMU YCUAUAMM Ha ByKCHpyeMom npuuene.

CMeluaHHbIf 3/IeKTponHeBMaTU4YecKuin Topmo3Hom npusog (M) nonyunn pacnpocTpa-
HEeHWe cpaBHUTENbHO HedaBHO. OH NpeacTaBnseT cO60M KOMOMHALMIO 3NEKTPUYECKOTO U MHEB-
MaTU4eCcKoro NpUBOAOB (puc. 6.21). Ecnv B NHEBMOMpPUBOAE 3aTOpMaxnBaHWe Konec 1 ynpasne-
HWe annapaTtamu OCYLLECTBASETCS CxKaTbiM BO3ayxoMm, To B MMM Bo3ayX MCNOb3YIOT TONLKO B Nep-
BOM cfiy4ae. YnpaBieHvue BcemMu annapaTamMm OCyLLECTBASETCS SNEKTPUYECKUM NYTEM.

MpenmyLLeCTBaMMU SNEKTPONHEBMONPUBOAA SBASIOTCS: YMEHbLUEHNE BPeEMEHU cpabaTbiBaHMA
0COGEHHO yAaneHHbIX ocen npuuena uau noaynpuuena; yMeHbleHMe TOPMO3HOro nyTH; OnTu-
ManbHOe pacnpegeneHne TOPMO3HbIX CU MEXAY NEPEAHNMU U 3aAHUMU KoflecaMu aBTOMOBUNS;
YMEHbLUEHWE CMMaIOLLMX YCUIMI B CLIENKE aBTONnoe3aa 3a cHeT 0AHOBPEeMEHHOCTH cpabaTbiBa-
HWSt TOPMO30B Ha BCEX 3BEHbSAX aBTOMNOE3/a; yBeMYeHUe yCTOMYMBOCTU aBTONOE3a (CHUKEHUE
pUCKa CKNaablBaHWs); HENpPepbIBHbIA KOHTPOJIb 3@ UCMPABHOCTbIO 3/1IEMEHTOB NPUBOAA, OCYLLECT-
BASieMbli 6GOPTOBOM AMArHOCTUKOW; BO3MOMXHOCTb AafibHENLIEN aBTOMaTM3aluK YyrnpaBaeHUs
OBWXXEHWEM aBTOMOOUAS 3a CHET UCNONb30BaHUA 3NEKTPOHHOIO yNpaBieHUs TopMO3aMu; yrpo-
L|leH1e NnpuBoaa, No CPaBHEHMUIO C MHEBMATUYECKUM, 3a CHET 06beANHEHUSA PYHKLIMA HECKONBbKUX
annapaTtoB B OIHOM.

30N Havyan pa3BuBaTbLCH C MPOCTOro UCMOMb30BaHUS 3NEKTPOKIanaHa 6e3 cneasilero AencT-
BWS /19 NOAa4M BO3yxa B TOPMO3HbIE KaMepbl MHEBMOMNPMBOAA C LiENbIO YCKOPEHUS cpabaTbiBa-
HuA. Bnocneactemm 6bian pa3paboTaHbl cneumanbHble KOMOUHMPOBaHHbIE TOPMO3HbIE annapa-
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Puc. 6.21. CxeMma 3aneKTponNHEeBMaTUYECKOro NpuBoAa aBTomo6Guna-taravya: 1 — moaynarop
30N ¢ gaT4MKoM AaBneHus Bo3ayxa; 2 — GN0OK yrnpaBfieHns; 3 — TopMo3Has Kamepa; 4 — aneKT-
puyeckuit pasvem IMM; 5 — gatymk ABC/MNBC; 6 — KOMOGUHUPOBAHHbIN 3NEKTPONHEBMATUHECKNUI
TOPMO3HOM KpaH; 7 — gaTtyink ABC

Tbl, NOSyYMBLUME YIPABNEHME OT /IEKTPOHHOrO 6/10Ka ynpaBieHuns. B Takom Buae 3/1eKTponHeB-
MaTUYECKUIM NPUBO/ HaYan CEPUMHO MPUMEHSTLCSA Ha TAXKENbIX aBTOMOGUAAX M NpULIENaX C cepe-
anHbl 90-x rr. OH ycTaHaBMBaETCS TONIbKO B pabo4er TOPMO3HOM CUCTEME.

MpKn nCcNonb30BaHMM NEKTPUYECKOTO CUIHaNa B LEeNW ynpaB/ieHus NpMBOAOM Bcerga UMeeT-
CSl ONACHOCTb HapyLIEHNS KOHTaKTOB, c6051 B paboTe KOMMbOTEPA UM MEXaHUYECKOrO NOBPEXK-
[EeHUst NPOBOAHNKOB. 3TO MPMBOAMT K MOMHOMY BbIXO4Y TOPMO3HOr0 NpuBOAa 13 CTPOS U MO3TOMY
nto6as cxema copemerHoro MM npegycMatpuBaeT BbINOSHEHUE OLHOMO UM HECKONbKMUX KOHTY-
POB TAraya W ynpasfiieHWe NpuLenom ¢ napanienbHbiM 4y6aMpoBaHneM TpagnLMOHHbIM MHEBMa-
TMYEeCKUM npuBodoM. lNpu Bbixoge u3 ctpos MMM TopMoxKeHne aBToMo6MNSA ¢ 3GPEKTUBHOCTbIO
3anacHoOM CUCTEMbl MOXET ObiTb peanM30BaHO 3TUM COXPAHEHHbIM Y4aCTKOM NMHEBMATU4YECKOro
npueoaa.

Annapatbl NOArOTOBKKW BO3AyXa HE OT/IMYAOTCHA OT NPUMEHSEMbIX B MHEBMATUYECKOM MPUBO-
ne. B ucnonHutenbHom nHeBmaTuyeckon yactun MM nmeeT He3aBUCHMblE MHEBMATUYECKUE KOH-
Typbl C COBCTBEHHbIMW pecuBepamMu, KOMOMHUPOBAHHbIM TOPMO3HOW KpaH, OCEBOM MOAYNATOP,
cneaswnin aIeKTpoKIanaH, KnanaH nHeBMaTMyeckoro aybnmpoBaHus, KOMOMHUPOBAHHbLIV Kna-
naH ynpaBfieHus TopMo3aMu npuuena. NoMMMO HMX MCMNONb30BaHbl TPAAULMOHHbBIE annapaThbl
NMHEBMOMNPUBOAA B CTOSSHOYHOM M BCrOMOraTelbHOM (Ha CXemMe He NoKa3aHa) cucTemMax, BKatodas
TOPMO3Hble Kamepbl 1 moaynsaTopbl ABC Ha nepeagHen ocu.

Ynpasnsiowasa anekTpuyeckas 4actb NPUBOLAA COAEPHKMUT UCTOYHUK TOKA, INEKTPOHHbLIN 610K
ynpaBfeHus, Habop 4aTYNKOB AaBNEHUS, YCUIUS UK NEePEMELLEHNS BO3yXa U 3/1IeKTPOKIanaHoB,
BCTPOEHHbIX B annapatbl MM, yHudpuuMpoBaHHbIN Ans BCeX aBTOMOOUIIEN IIEKTPUYECKUI Pa3b-
eM ans nogavyv KomaHa Ha npuuen. JononHUTeNbHO UCNONb3YIOTCA AaTYMKMN AaBNEHUA BO3ayXa
B NMHEBMOMNOABECKE U HeKoTOpble Apyrue. Bnok ynpasnexnus MM MoxeT o6MeHUBaTLCA UHPOP-
Mauuen ¢ Apyrummn 60pTOBbIMM 3NEKTPOHHBIMU CUCTEMaMK ynpaBfieHus. ECTeCTBEHHO, KaK 1 apy-
rue Tunbl npueoaos, MMM gomkeH o6nagatb cneasunm encTBUEM.

Mpu HaxaTuKM TOPMO3HOM Nefanu AaT4MK NepeMelleHns nogaeTt B 610K ynpaBiieHUs npo-
NOPLMOHaNbHbIM CUrHaN 0 HEO6X0AMMOM AaB/IEHMM BO34yXa B TOPMO3HbIX KaMepax. b/ioK ynpas-
NneHuns o6pabaTtbiBaeT 3TOT CUrHas, KOPPEKTUPYET Ero B 3aBMCMMOCTH OT CTENEHM 3arpy3Ku nepea-
Hew v 3agHer ocu U NojaeT KOMaHAbl Ha 3NeKTPOKNanaHbl OCEBOr0 MOAYAATOPa M Cnefswero
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3NEKTPOKIanaHa. NeKTpoKIanaHbl OTKPbIBAOTCS, U BO3AYX U3 PECUBEPOB 3aM0SHAET TOPMO3HbIE
Kamepbl. OQHOBPEMEHHO AaTYMKK AaBfEHUs annapatoB nogatoT curHan obpaTHoMn cBA3K B 610K
yrnpaBneHus o BeNnynMHe aaBneHns Bo3ayxa Ha Bbixoae annapatoB. Koraa Tpebyemas BennymMHa
naBneHus 6yaeT AOCTUIHyTa, 610K ynpaBneHUs NoaacT KOMaHy 3NeKTpoKNanaHam Ha yaepKaHue
naHHoro aaBnexus. Ecnu neganb 6yaeT oTnylleHa, TO C 3NEKTPOKIANaHOB CHUMAETCS HanpsixKe-
HWe, BO3AyX U3 TOPMO3HbIX KaMep BbIXOAWUT B aTMOcdepy M TOPMOXKeHMe npeKpalaetcs. ToYHO
TaK e paboTaeT KOMOGMHMPOBAHHLIM KnanaH ynpaBieHns TopMo3aMu NnpuLena, MU3MeHss aaBne-
HWe BO3/yxa B ynpaBAsioWen Maructpanu.

§ 37

AHTUBJTIOKUPOBO4YHbIE CUCTEMbI

[pn 3KCTPEHHOM TOPMOXKEHMM (OCOBEHHO HA MOKPOM AOPOXHOM MOKPLITUK) 3HAYUTENbHOE YCU-

NiMe Ha neganb TOPMO3a MOXKET NPUBECTU K 6NOKMPOBKE Kosec. CuenneHne WKWH ¢ AOPOXKHbIM Mo-

KpbITUEM B 3TOM Clly4ae pe3Ko ocnabeBaeT n ynpaBasemMocTb NagaeT ¢ BO3HMKHOBEHWEM 3aHoca.

370 CcBA3aHO C TeM, 4YTO Npu GIOKMPOBKE KOeca BeCb 3anac no CLenieHunto Koneca ¢ Joporom uc-

nonb3yeTcs B NPOAOSIbHOM HamnpaBieHWM N OHO NepecTaeT BOCMPUHUMaTh OOKOBbIE CUIIbl, KOTO-

pble yaepXuBatT aBTOMOOWb Ha 3aaHHON TPaeKTopuu (puc. 6.22).

TopmoxkeHue Koneca 6e3 6/10KMPOBKM NO3BOMSET PEATIM30BbLIBATL KaK NPofosibHble cuibl F,
B KOHTaKTe Kojeca C [0poroi (TOPMOKEHUE), TaK U nonepeyHble Fg (ynpaBnsemocTb, yCTon4u-
BOCTb). Kpome Toro, Kak 6b1/10 OTMEYEHO BhblllE, KaTsLeecs Koeco UMeeT 6OMbLKI 3aNac no cuen-
NIEHUNIO, YEM 3aBNOKMpPOBaAHHOE.

[lepBble NaTeHTbl Ha aHTUBI0KNMPOBOYHbIE cucTeMbl (ABC) nosBunnch B KoHue 20-x rr. OgHa-
Ko b B 1969 r. Havyanacb cepuiHan ycTaHOBKa aHTUGNOKMPOBOYHOM cucTembl (ABC) Topmo30B
Ha NerkoBoM aBTOMOGUNE, @ BNOCNEACTBMU U Ha TPYy30BOM.

MpumeHeHne ABC cnoco6¢TBOBAnNO:

— MOBbILEHUIO aKTUBHOW 6€30MacHOCTU aB-
TOMO6GWASA, T. €. MOBbILEHUIO TOPMO3HOWM
3OPEKTUBHOCTU (OCOBEHHO Ha CKOMb3KMX
NOBEPXHOCTAX), YYYLWEHNIO YCTONYMBOCTH
W yNpaB/iaemMocCTy;

— YBEIMYEHUIO CPEIHEW CKOPOCTU ABUKEHUS;

— MNPOAJIEHUIO CPOKA CNYKO6bl LUNH.

Mo cywecTByOWNM MEXAYHAPOAHBLIM HOP-
MaMm cerogHs B 0693aTtefibHOM NOopsiAKe AOMKHbI
o6opygoBaTbC aHTMOIOKMPOBOYHOW CUCTE-
MOV crefytolime TpaHCNopTHbIE CpeacTBa:

— Trpy30Bble aBTOMOOGMAN Becom 6osnee 3,5T;

— aBTObGYyCbl Becom 6onee 5 T;

— npuuensl 1 nonynpuuensl Becom 6onee 5.
[pyrue aBTOTpaHCMOPTHbIE CPEACTBa, B T. M.

NerkoBble aBToMo6um o6opyaytotes ABC no xena-

HUIO MOKyNaTens UM no MHULMaTMBE GUPM-U3roTo-

BUTENEW aBTOMOGUNEN. CeflyeT OTMETUTb, YTO A

6ONbLUMHCTBA COBPEMEHHbIX ErKOBbIX aBTOMOOK- Puc. 6.22. Cunbl, pecTByIOLME B KOHTaKTe

nevt ABC yxe cTana LwtaTHbIM 060pyA0BaHUEM. KoJsieca ¢ foporou
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Puc. 6.23. Cxema aneKkTpoHHo# ABC: 1 — part-
YUK; 2 — 3aMep CKOpPOCTU; 3 — MOAYNAaTop;
4 — O6nOK ynpaBneHusi; 5 — TOPMO3HOW LU-

CywecTtByloune KoHcTpyKkumn ABC umetot
pa3nYHbIN YPOBEHb TEXHUYECKOIO COBEPLUEH-
CTBa, MO3TOMY MX pPa3fefinan Ha TPU KaTeropuu
(1, 2, 3) ana aBTOMOGUNEN, Ha ABe (A, B) — ang
NPULENOB U NPeabaBASOT K HUM pasfnnyHble
TpeboBaHuWsA, AOMYCKalOT K YCTAHOBKE Ha KOH-
KpeTHble TMUMbl aBToMo6GUnen. Tak, Hanpumep,
MEXAYropoaHble U TYypUCTUHECKME aBTOOYCHI
MOTFYT OCHaLLaTbCA TONIbKO CaMbiMW COBEPLLEH-
Hbimn ABC KaTteropum 1. Ha gpyrmx tmnax TC
MOTYT NMPUMEHATLCSH OTHOCUTENbHO AELLEBbLIE U
npoctele ABC, ycTaHaBMBaeMble, Hanpumep,
TOJIbKO Ha 3agHEeNn OCH.

ABC gonkHa obecnevynBaTb:

— MUWHMUMaNbHbIK TOPMOS3HON MNyTb (HE MEHEE

75 % OT MaKCcuMMaibHO BO3MOHOI0);
— YCTOMYMBOCTb NPU TOPMOXKEHUH;
— COXpaHeHWe ynpaBnsieMOoCTH NPU TOPMOXKEHUH;
— NpMUCNoco6aSEMOCTb K UBMEHSAIOLLMMCS BHELWHWM YCNOBUSAM, HAaNpUMep CLUEMNIEHMIO Ha CyxOH,

MOKPOM 1 CKONb3KOW Jopore (aaanTUBHOCTD);

— NnaBHOE TOPMOXeHWEe, 6€3 PbIBKOB;

— BO3MO}XHOCTb TOPMOXEHUS Mpu Bbixoge 13 ctpos ABC;

— MMWHUManbHbINA pacxoa paboyero Tena;

— MMWHUMaNbHOE NoTpebeHNe INEKTPOIHEPTUK;

— MOMEXOYCTONYMBOCTb MO OTHOLWEHMUIO K BHELWHWM MarHUTHbIM NONSM;

— CUrHanu3aumio npu Bbixoge M3 ctpost ABC, AnarHOCTUKY HEUCNPABHOCTY;

— obuwue TpeboBaHNsA (HAaOEKHOCTb, HU3Kas CTOMMOCTb U T. 1.).
B cocTtaB 3n1eKTPOHHOM aHTUBIOKMPOBOYHOM CUCTEMbI BXOAST (pUc. 6.23):

— [aT4MKM (YrnoBOW CKOPOCTU Kofleca, 3aMeIeHUs U T. 4.);

— O3JIEKTPOHHbIK BN0K ynpaBiaeHus, nonydatowmm nHbopmaumio oT 4aT4MKoB, ob6pabaTtbiBatoLmim
ee 1 noaaloWwmnin curHanbl Ha UCNONHUTENbHbIE MEXaHU3MbI M CUTHANbHYIO Namny;

— WCMNOJIHUTENIbHbIE MEXaHU3Mbl (MOAYNATOPLI AaBAeHUS paboyero Tena).

[Ona nogaepaHus TpebyemMoro npocKanb3biBaHWa (MPOOYKCOBKM) KOnec HeobxoaMMO 3HaTb
3HAYeHMUs IMHENMHOW CKOPOCTM aBTOMOOUNS B KaKAbli MOMEHT BPEMEHM, YI/TIOBYIO CKOPOCTb TOPMO-
341Eero Kofeca, PaccymTbiBaTb CKOMIbXKEHME W YNPaBASTb MOAYASTOPaAMM, YCTAHOB/IEHHbLIMU B TOP-
MO3HOM npuBoge. C NoOMOLLbIO MOAYISTOPOB M3MEHSOT TOPMO3HOE AaB/IEeHWe, NoCcTynatoLlee K Top-
MO3HbIM Kamepam Un paboynm LUMAMHAPaM U TEM CaMblM PENYIMPYIOT TOPMO3HbIE CUbl Ha KoNlecax.

YrnoByto CKOPOCTb Kosleca OnpeaensitoT AaT4MKaMu, yCTaHOBNEHHbIMU B CTyNuULE Kofieca, Uiu,
pexe, B raBHoOM nepeaaye. [JatynKk COCTOUT U3 poTopa B BUAE 3y64aToro AMcKa (av neppopmpo-
BAHHOrO KOJblLia), 3aKPENNEHHOro Ha Konece, U KaTyLKWU MHAYKTUBHOCTH, YCTAHOBNEHHOW Heno-
[OBUXHO C HEKOTOPbIM 3a30POM OTHOCHUTENBHO 3Y6LI0B AMCKa.

JInHeMHylo CKOPOCTb aBTOMOOUIIA Yalle BCEro OnpeaentoT KOCBEHHbIM MyTEM — MepepacyeTom
3HAYeHUM, NOMTYHYEHHbIX OT AATYMKOB YINIOBOM CKOPOCTU Konec. MHoraa, Hanpumep, Ha NoAHOMNpK-
BO/JHbIX aBTOMOOMASAX IMHEMHYIO CKOPOCTb PacCcYMTbIBAlOT MO 3HAYEHWIO 3ameIeHns B MPOAOb-
HOM HanpaBfieHWK, ONpeAensieMOMy C MOMOLLbIO AaT4MKa 3ameanenus. Mpu JOCTUKEHUN BENUYUHDI
3a[laHHOr0 OTHOCUTENIbHOrO CKOJMbXXEHUS (MOPOroBOro 3HavyeHus) 60K ynpaBaeHns nogaet cooT-
BETCTBYIOLLYIO KOMaHy UCTIONHUTENbHOMY MEXaHWU3MY.

CyLLecTBYIOT pasfiMyHble NPUHLUMIMbI PEFYINPOBAHUS: MO BEMYMHE 3aMe/1eHUS TOPMO3SLLEro
Koneca; No 3aJaHHOM BEIMYMHE YIrNI0BOM CKOPOCTM TOPMO3SLLErO KOMleca; No 3ajaHHOM BENUYMHE
OTHOCUTENIbHOIO CKOMIb}KEHUS; NO AaBNieHU0 paboyero Tefa U T. 4.

NIMHAP; 6 — 3amMep AaBNeHNs
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B nogasnstollem 601bWLNMHCTBE Cy4YaeB A5 BbINONHEHUS BCcex TpeboBaHWi Mo aganTUBHOCTH

NPUMEHSETCS PerynMpoBaHne TOPMO3SLLErO Kosleca Mo ero 3aMeANeHmto U CKOMbXKEHMUIO.
McnonHutenbHble MexaHuM3Mbl (Moaynsatopbl) ABC MoryT umeTb pas3nnMyHoe YCTPOMCTBO: Kna-

naHHoe, 30/I0THMKOBOE, AMadparMeHHoe, CMeLlaHHoe. MoaynaTtopbl N0 KOMaHAaM 610Ka ynpaB-

NEeHUst UBMEHSIOT JaBieHne paboyero Tefla B TOPMO3HbIX KaMepax Uau LMANHAPaX.

Paznuyatot mogynsatopsbl, paboTtatowme no agByxdasoBomy (yBenn4yeHne-c6poc gaBneHus)

1 Tpexda3zoBomMy (COPOC-BblAEPKKA-yBENMYEHNE AaBNEeHUS) paboyinm uuKiam. CoBpeMeHHbIe MO-

OyNSTOPbl HAaCTO UMEIOT YCIIOXHEHHbIM paboyni uuKn. Hanpumep, pasa yBenMyeHns nim yMeHb-

LUEeHWS JaBNEHUSA COCTOUT U3 HECKOJIbKMX 3TANoB, OT/IMYAIOLWMXCSH TEMNOM U3MEHEHUS AaBNEHUS.

OT YacToTbl, C KOTOPOM MOAYNATOP MOXET OCYLECTBAATb Pabo4mi LMK, 3aBUCUT KayecTBO pabo-

Tbl ABC. TpexdazoBbii moaynatop obecnevymBaeT HECKONbKO MEHbLUWI pacxoa paboyero Tena.
CxeMbl ycTaHOBKU ABC. TopMO3Has AMHaMWKa aBTOMOGUS B 60/bLIOW CTENEHN 3aBUCHUT OT

CXeMbl YCTaHOBKM anemMeHToB ABC Ha aBTOMOGUIE Y BEIGPAHHOIO MpUHLKUNA PeryiMpoBaHus.
Haun6onee pacnpocTpaHeHbl cnefytowmne NpUHUMNbI PErYIMPOBaHUSA CKONbXKEHUS KOec:

— WHAMBWOyanbHOE PEryMpoBaHUE CKOJIbXEHUS KarKaoro Kosneca B oTaenbHocTw (Individual
Regelung) — IR;

— «HW3KOMOPOroBoe» perynMpoBaHue, T. e. perynupoBaHue, npegycMaTtpusatollee nogayvy Ko-
MaHZA Ha pacTopMaxunBaHue 1 3aTopMaxKnuBaHue 060Mx Konec 0Cv O4HOBPEMEHHO MO CUrHany
[aTyMKa Koneca, Haxofsllerocs B XyAWWX MO CLEMNJEHUI0 yCnoBusx, — «cnaboro» Koneca
(Select Low) — SL;

— «BbICOKOMOPOroBoe» perynnpoBaHne Konec OAHOM OCW, KOrAa CUrHana nogaercs AaTiMKOM
«CUNbHOrO» KoJleca, T. €. HaxoAsLWerocs B iy4Wwmx no cuenseHuto ycnosusx (Select High) — SH;

— MoauduuMpoBaHHOE MHAMBUAYyanbHOe perynupoBaHve — Modifizierte Individual Regelung
(MIR) npeactaBnsieT cob6om KOMNpomMUccHoe perynupoBaHme mexay SL u IR. Cmbicn MIR 3a-
K/tloYaeTcs B TOM, H4TO BHavane peryinpoBaHue ocyLLECTBASETCS N0 «<HU3KOMOPOroBOMY», a 3a-
TEM MOCTENEHHO MPOUCXOAMUT MEPEXO] K MHAMBUAYaNnbHOMY perynupoBaHuio. MIR Lenecoob-
pasHO MCMNoNb30BaTb MPU TOPMOXKEHMU
Ha OMOpPHOW MOBEPXHOCTU C Pas3fiMYHbIM
cuenieHMem nNog NeBbIM U NpaBbIM Konecamu,
a TaKXe Ha NoBOPOTE M NOMepPevHOM YKIIOHE.
MHamMBmnayanbHoe perynMpoBaHune sBnseT-

Csl ONTUManbHbLIM C TOYKM 3peHus obecneye-

HUS Hauny4ylwenh TOPMO3HOW IPDEKTUBHOCTU

(MMHMMaSIbHOrO TOPMO3HOro nyTH). [Ansd aTon

LeNlM Ha KaxKAoM Konece pasmellaeTcs aaT-

YMK YacTOTbl BPaLLEHUS M MOAYNATOP AaBie-

HUS M MX MapaMeTpbl PErynmpytoTcs OTAeNb-

HbIM KaHanoM ynpaBieHWs B 3/IEKTPOHHOM

6510Ke. MHOnBMaOyanbHOE perynMpoBaHue aa-

€T BO3MOHOCTb MONY4UTb ONTUManbHbIN TOP-

MO3HOM MOMEHT Ha Ka)XgoM Kosiece B COOT-

BETCTBMM CO CLIEMHbIMU YCNOBUAMU W, KaK 2

cneacTtBuMe, MUHUMasbHbIA TOPMO3HOW MyTb. A ’o{fm"“mf«i"z"“ugr‘-

OaHaKo ecnu Koneca OAHOM OCK ByayT Haxo- : "2

OWUTbCS B HEOOMHAKOBBLIX CLIEMHbIX YCNOBUSX,

TO TOPMO3HbIE CUJ/Ibl Ha HUX TaKxe 6yayT He-

OOMHAKOBbLIMW.

B aTOoM cnyyae BO3HMKaeT pa3BopaynBato- : g

LM MOMEHT, NPMBOASLINI K NOTEPE YCTONYU- Puc. 6.24. Pa3BopayuuMBaloWMUA MOMEHT,

BOCTHU (puc. 6.24). YnpaBnsaeMocTb aBTOMOOU- NPUBOASLLMA K NOTEepe YCTONYUBOCTHU
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Puc. 6.25. Cxema cuctembl ABC 2-ro nokoneHus ¢pupmbl Bosch ana nerkosoro aBTomo6una:
1 — partyuK; 2 — curHanbHasa namna; 3 — 6/10K ynpasfieHus; 4 — MoLynaTop

JI9 PU 3TOM COXpaHsieTcs, T. K. Koneca He 3a6/I0KMpoBaHbl U 3arnac 60KOBOM YCTOMYUBOCTH OCTa-
€TCsl AOCTaTO4YHbIM. CXeMa ¢ MHAMBUAYaNbHbLIM PErYIMPOBAHUEM SBNSETCS HAMGONEE CMOXHOM U
[OpPOrow.

[Mpwn BbIGOPE cxemMbl ABC 06bI4YHO MCXOAAT U3 TEXHUYECKOM U SKOHOMMUYECKOM LiIenecoobpasHo-
cTU. Kak noKasanu nccnefoBaHus, COOTBETCTBYIOT BceM TpeboBaHUAM, a ciefoBaTenbHo, OTHO-
catca K Kateropun 1 ABC nmelolmne cxemy perynmpoBaHus (nepegHue Koneca/3agHve Koneca)
IR/IR n MIR/IR, a Takxe apyrue cxembl (MIR/SL, SL/IR) ecnu npuHumn SL ncnonb3yeTtca Ha ocu
(ocsax), obecneymBatowen He 6onee 50 % cymmapHon Topmo3How cunbl. ABC, ucnonbayoume
npuHuUMn SL Ha o6eunx ocax ATC (SL/SL), oTHocsATca K kaTeropmn 2. B ABC KaTeropuu 3, Kak npa-
BWIO, peanusyeTtca cxeMa — SL.

Ha puc. 6.25 noka3aHa cxeMa cucteMbl ABC 2-ro nokoneHus, paspabotaHHas ¢upmon Bosch
ONS NerkoBbIX aBTOMOOKWAEN C rTMAPaBANYECKMM TOPMO3HbLIM MPUBOLOM.

OHa BCcTpanBaeTcs B LUTATHYIO TOPMO3HYIO CUCTEMY U HE TPEBYET U3MEHEHUSA €€ KOHCTPYKLMH.
MpenmMyLLeCTBa TaKMX CUCTEM 3aKJIOHAOTCS B NPOCTOTE M yA06CTBE KOMMOHOBKM Ha aBTOMOGUE.

CucTeMa coIepUT rmapaBiMYeCKUi y3es, pacrnonaraeMblit Mexay rmaBHbIM TOPMO3HbIM M KO-
JIECHBIM LMAUHAPAMK, AaTYMKKU YaCcTOTbl BPaLLEHMS, MOHTUPYEMbIE Y MEPEAHMX KONTEC U Y TaBHOM
nepeaayu, v 3IEKTPOHHbIM 610K ynpasneHus (3bY), ycTaHaBAMBaeMbIM B CafloHe WK B MOTOPHOM
OoTCceKe aBTOMOOMA. Ha nonHONPUBOAHbLIX aBTOMOOMASX K AaTYMKaM 4acTOTbl BpaleHus gobas-
NnAeTcs AaT4MK NPOAOSIbHOrO 3aMeasieHuns. MapaBanyecKmMin y3en COCTOUT U3 Hacoca C 3NEeKTPo-
ABUratenem, Moaynsatopa ¢ Tpems afeKTpoKIanaHamu, ABYX aKKyMyasTOPOB ¢ AeMNdUpyoLWwmnMu
KaMepamu.

B cucteme ncnonbsyetcsa TpexdasHbll paboyni LMK [py TOPMOXKEHUN 6e3 BNOKUPOBKK KO-
Jlec aneKTpoKnanaH CoeauHSAET KOMECHbIM LIWINHAP C COOTBETCTBYIOWEN CEKLMEN TNMaBHOroO LU-
NMHApPa 1 TOpMO3Has cucteMa paboTaeT 06bl4HbIM 06pa3oM. Ecnin SBY BbiaBNAET TEHAEHUMIO
K 6OKMPOBaHMIO KONeca, TO 3NIEKTPOKIaNaH NepeBoANTCS B NMOMOXKEHME, MPYU KOTOPOM KOMECHbIN
TOPMO3HOM LIMNHAP OTCOEAMHSAETCS OT [MTaBHOrO TOPMO3HOI0 LIMIMHAPA U, HA0GOPOT, COEMHSAET-
csl ¢ MarucTpanbto cnvMBa. MUAKoCTb NepeTeKkaeT B AeMNPUPYIOLLYIO KaMepy, a 3aTeM NepeKayu-
BaeTCs HAaCOCOM B [MaBHbIA TOPMO3HOM LUMANHAP. JaBAeHne B KOECHOM LIMANHAPE YMEHbLIAET-
cs. B dasze BblAEPKKM AaBEHMA INEKTPOKIanaH NepeBoanTCS B MOMOXKEHWE, MPU KOTOPOM BCe
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Puc. 6.26. MHeBmaTuyeckaa ABC

MarucTpanu pasbeguMHeHbl Mexay cobon. Cneaytouias dasa HapacTaHUsa AaBleHUs OCyLWecTBAS-
eTCs MepeBOOM 3/eKTPOKNanaHa B NepBoHavyanbHoe nonoxeHune. UAKOCTb U3 raBHOro Top-
MO3HOrO LMAWHAPA BHOBb NOCTYNaeT B KONECHbLIN LUAUHAP.

B cnyvae oTkada Hacoca TOPMOXEHWE C aHTMBIOKMPOBOYHON DYHKLIMEN NpeKpaliaeTcs, HO
paboTOoCNOCOOHOCTL TOPMO3HOMO MPUBOAA COXPaHAETCS.

TunnMyHasa cxema yCTaHOBKM MHEBMaTUYeC-
Kov ABC Ha ABYXOCHOM rpy30BOM aBTOMOGMNE
C MHEBMOMNPUBOAOM MOKa3aHa Ha puc. 6.26.
OTa cucTeMa COoCToUT M3 6/10Ka ynpaBneHus,
COEAMHEHHOI0 C KONECHbIMW AaTiuKamMu U Mo-
OynsTopamu.

Moaynatop ABC umeeT, Kak npaBwuo,
ovadparMeHHyl0 KOHCTpPYKUMIO. Takas KOH-
CTPYKUMsA obecnevynBaeT 6onee BbICOKOE
ObICTPOLENCTBMUE MO CPABHEHUIO C NOpPLLHE-
Bon. MoaynaTop (puc. 6.27) UMeeT ABa aneK-
TpoknanaHa 1 v 2 v ABa NHEBMOKNanaHa.
Bbixoabl moaynsaTopa NOAKNOYEHBI K TOPMO3-
HOMY KpaHy, K TOPMO3HOM Kamepe 1 K aTMo-
chepe.

[Mpn TopMOKeHUKU 6e3 cpabaTbiBaHMa ABC
BO3/yX MOCTynaeT OT KpaHa Ha BbIXoA K Top-
MO3HOMY KpaHy, OTXXUMaeT anadparmy Bepx-
Hero nNHeBMOKJ/lanaHa v NPOXoAUT Ha BbIXOJ,
K TOpMO3HOW Kamepe. OQHOBPEMEHHO OH No-
cTynaet 4yepe3d 6OJMbLUOM KaHan K HUXHEMY
NMHEBMOK/IanaHy, KOTOPblIM AOMOJIHUTENIbHO
NPUXMMaETCH K CBOeMy Cefjy, nepeKkpbiBas
atMocdepHbIM Bbixod. BepxHuin nHeBMOKNa-
naH HaxoAMTCA B OTKPbITOM MOMOXEHUM, T. K.
nonoCcTb coeanHeHa C¢ aTtmocdepon 4yepes
3MIeKTPOKIanaH oTceyku. MNpu pactopmaxknea-
HWM TOPMO3HbIM KpPaHOM BO3AyX MPOXOAWUT
yepe3 MoaynsTop B 06paTHOM HanpasfieHWH,
OT BblX0o4a K TOPMO3HOW Kamepe K TOPMO3HO-
MY KpaHy.

Puc. 6.27. MpuHuyunuanbHaa cxema nHeBMa-
TH4YecKoro moaynsaTtopa ABC: 1, 2 — aneKrtpo-
MarHUTHblE KnanaHbl; 3 — CeasLmMin NOpLIEHb;
4, 6 — npy»KuHa; 5 — Kopnyc BMYCKHOro 1 at-
MochepHOro KnanaHoB; 7 — cefno atmocoep-
HOro KnanaHa; A — MOJOCTb, COeAMHSAoLWas
TOPMO3HOW KpaH ¢ MoaynaTopom; b — nonocTb,
coeauHsoLWan moaynatop ¢ atmocdepon; B — no-
JI0CTb, COEAMHSAIOWAsA BO3AYLLHbIK 6GannoH ¢ Moay-
naTopoM; I — nonocTb, CoeanHsioLLas MoaynaTop
C paboyer MOIOCTbIO TOPMO3HOKM Kamepbl; [ — no-
N0CTb, COEAMHSIIOLLAs TOPMO3HYIO Kamepy Yepes3
MOIyNsTop ¢ aTMocdhepon
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Mpwn paboTte ABC moaynsatop obecneynBaeT TpexPasHbii paboymm LUK,

B ¢ase cb6poca AaBneHus Ha o6a aneKTpoKnanaHa MoAyIaTopa NogaeTcs HanpsKeHue oT afekK-
TPOHHOro 6/10Ka ynpaB/ieHUs. ANeKTpoKIanaH OTCEeYKM 3aKpbiBaeT aTMOChEPHbIV BbIXO4 U OOHO-
BPEMEHHO NPONycKaeT BO3AyX OT BbIx04a K TOPMO3HOMY KpaHy Yepes Masbli KaHan B NonocTb. [as-
NneHve ¢ 06enx CTOPoH aAnadparmbl BEPXHEro NHEBMOKIanaHa BblpaBHUBAETCS, U OH YCUAMEM Npy-
KWHbI 3aKkpbiBaeTcs. OQHOBPEMEHHO M3-3a cpabaTbiBaHUs aNeKTpoKIanaHa cépoca OTKpbIBaeTCcs
HUXXHMI MHEBMOK/IaNaH. Yepes Hero Bo3ayx M3 TOPMO3HbIX Kamep BbIXOAUT B aTMocdepy.

Bblaeprkka TOpMO3HOro AaBfieHns (BTopast ¢pasa) Ha MOCTOTHHOM YPOBHE NPOM3BOAWTCA NpW MNo-
[a4ye HanpsiKeHUs TONbKO Ha 3NEKTPOKNanaH oTcevykn. B aTom cnydae o6a nHeBMOK/IanaHa 3aKpbITbl.

B TpeTben ¢paze aneKkTpoknanaHbl 06eCcToYeHbl U BO3yX NMPOXOANT M3 TOPMO3HOIo KpaHa
B TOPMO3HYIO Kamepy.

YcTaHOBKa Tpexda30Bbix MOAYNATOPOB OKOMIO KaXK4oro Kosneca aBToMOOGMSA No3BoONseT pea-
NM30BaThb /60N NPUHLMN PErynpoBaHms.

HecmoTpsa Ha ycTaHOBEHHYIO Ha aBToMo6une ABC pekomeHayeTCcs COXpaHATb B TOPMO3HOM
NPUBOAE PErYNSTOP TOPMOSHbIX CHJI, XOTS 3TO M He TpebyeTcs HopmaTuBamu. CuntaeTcs, 4To pery-
NATOP coxpaHsieT kKombopTabenbHOCTb ABUKEHUS U PacXos BO3ayxa U CHUXKAET BEPOSTHOCTb BCTYnM-
neHusa B pa6oty ABC.

HewncnpaBHocTb ABC He MOXeT ObiTb MNOHOCTLIO UCKIOYEHA, MO3ITOMY HEOOX0AMMO BblGUPaTh
TaKoe NoAK/lYeHMEe AaTYMKOB U MOAYNATOPOB, KOTOPOE 06ECNeYnT CoXxpaHeHUe CBOMCTB CUCTEMbI
[aXke Npu HanM4yMm HEKOTOPbIX OTKA30B. YacTo BbiIGUpaeTca AMaroHanbHasa cxema noaxkItoYeHus.
K Kagomy npoueccopy NoAKMo4aloTCs AaTyMK U MOZYNATOP ABYX KOMIeC MO AMaroHanu: OAHOro
nepeaHero 1 oHOro 3agHero. B atom cnyyae npu eAMHUYHOW HEMCNPABHOCTU OTK/IOYAETCH TOMbKO
ofHa avaroHanb. OoHO He3a6IOKMPOBAHHOE NepeIHEE KONEeCo K OAHO 3aAHee Koneco o6ecneyar oc-
TaTOYHYIO YCTOMYMBOCTb M yNpaBaSeMoCTb aBTOMOGUAS. Jlamna, CUrHanusupytoLlas o HeMcnpaBHoO-
c™v ABC, nogkntovaeTcs napanfiefibHo K 060MM KaHanam 6/10Ka ynpasfeHus. [103aToMy, AaxKe ecnv oHa
rOpwWT, O4Ha M3 AWaroHasnen eLle MOXKET HaxoAUTbCs B UCMPaBHOM COCTOSIHUMU. CaMoanarHocTnka
ucnpaBHocTv ABC HauyMHaeTcsa Npu BKIOYEHWUMN 3aXKMraHWs U MPOU3BOAUTCS HENPEPLIBHO NpU ABM-
eHuun TC. KoHuenums aAByxKaHanbHOM 3MEKTPOHMKK C AMaroHanbHbIM pacrnpeaeneHnemM KaHanos
CYWUTaeTCs BaKHbIM 3neMeHTOM HaaexHocTu ABC ana rpy3oBbix aBTOMOGWNEW WM aBTOGYCOB,
T. K. €AMHNYHBIM 0TKa3 B ABC He MOXeT 3acTaTb BpacnioxX BOAUTENS, NPUBBIKLLETO K MOMOLLM CUCTEMDI
npu TopMoXkeHun. K 610Ky ynpaBneHms ABC MOXET NoAKIYaTbCa TOPMO3-3amMmeannTesb. INEeKTPo-
HWKa aBTOMATUYECKM OTKItOHaEeT 3ameanutenb, Koraa ABC BcTynaet B paborTy.

OnbIT akcnnyaTtaumm ABC cBMaeTeNbCTBYET O BbICOKOM HaeXHOCTH 3TOM cucteMbl. OTKa3bl Co-
cTaBnsatoT okono 0,2 %. Hanbonee 4acTo OTKa3bIBaloOT 3/IEKTPUYECKUE COeAMHEHMUS BIOKa ynpaBs-
NIEeHUS, 1aTYNKOB M MOAYNSTOPOB, a TaKKe COEIMHEHNS MEXay Tarayom v npuuenom. OTKkasbl Mo-
[yNaToOpoB (B TOM YMCNe M3-3a 3amMep3aHns) He3HauYUTENbHbI. HEMCNpaBHOCTY AaTYMKOB CBSA3aHbI
B OCHOBHOM C YBE/IMYEHNEM 3a30POB B NOALLIMMHUKAX CTYMKMLbI Kosleca.

§38

NPOTUBOBYKCOBO4YHbIE CUCTEMbI

Hapsaay ¢ ucnonb3oaHmem ABC cpaBHUTENbHO HEAABHO HA aBTOMOGUIAX CTaNlM MPUMEHATb MPo-
TMBOBYKCOBOYHbIE cucTembl (MBC), KoTopble NpY TATOBOM PeEXUME ABUKEHUSA NPENSTCTBYIOT MPo-
OyKCOBKe Beaywmnx konec astomobuns. NMNBC He OTHOCATCA K TOPMO3HOMY yNpaB/iEHUIO, HO, BBUIY
MOEHTUYHOrO NPMHLMNa PaboTbl U UCMONb30BAHUS OHUX M TEX }Ke annapaTtoB, YacTo paccMaTpu-
BatoTcq coBmecTHO ¢ ABC.
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[MpOTMBOBGYKCOBOYHbIE CUCTEMbI JaBHO UC-
NoJNb3YIOTCA Ha KeNe3HOA0POXKHOM TpaHCMnop-
Te, HO JIMllb COBCEM HeAaBHO CTanu npume-
HATLCH Ha aBTOGYycCax, NerkoBbIX U TPy30BbIX
aBTOMOGUIAX.

MBC YyacTo ycTaHaBNMBAIOTCS B COYETAHUM
¢ ABC, 4To NO3BONSIET YCKOPWUTb MNpoLecc
pa3roHa, a TaKXe MOBbICUTb MPOXOAUMOCTb
Ha MSACKUMX TFPYHTaX M CKOJb3KUX [Joporax.
MprHUMN OENCTBUSA CUCTEMbI OCHOBAH Ha aB-
TOMaTU4YeCKOM NOATOPMaXKMBaHun ByKcyloLe-
ro koneca (puc. 6.28).

[pu aTOM Apyroe Beaylwee Koneco, Haxo-
asueecs Ha JOPOXKHOM NOKPbLITUK C XOPOLLIMMMU
CLEMHbIMU XapaKTepPUCTMKaMW, MOXeT BOC-
NPUHUMATb GONbLUMIA KPYTSLLMIA MOMEHT. B pe-
3ynbTaTe, Kak U npu 610KMpoBKe AnddepeH-
Lmana, yBe/iMinBaeTca cymmapHas cuna TAaru,

Fo*
F, /

Puc. 6.28. MpunHuun pevicteus NBC: F, — Taro-
Bas cuna (6e3 MNBC); F, — TopmosHan cuna;
Fg+ — mononHutenbHas Tarosas cuna; F,, — cym-
MapHas cuna Taru

aBTOMOOU/b MOXET TporaTbCsq C MeCTa U Pa3roHATbLCA C 60MbLINM YCKOpPEHNEM. I-(pome TOro, cuc-
TeMa npu Heo6Xo04MMOCTH YMEHbLaeT nogavy TonjinMBa B ABUrateslb U OrpaHnynBaeT 06Ll.ly}0 TAro-

BYIO CMJTy Ha BeAyLUMX Kofiecax.
K npenmywectsam MNMBC oTHOCAT:

— YyBeJiniyeHune CUibl TATN U NOBbILLEHNE yCTOVI‘-IVIBOCTVI aBTOMOOWNSA NPW TPOraHbK C MecTa, pas-

roHe v ABMMEHUN Ha CKOIb3KOWM JOpOre;

— yBeMYEHUEe NPOXOANMOCTH MO MATKUM FpyHTaMm;
— YMeHblUEHWe Harpy3oK B TpaHCMUCCHUM MPU PE3KOM M3MEHEHWUM KO3 dULIMEHTA CLIENEHUS;

Puc. 6.29. Cxema komnnekcHon ABC/MBC nerkoBoro aBTomoo6uns: 1 — gatynk CKOpPOCTH KO-
neca; 2 — mopynsatop ABC; 3 — moaynsatop MBC; 4 — 650K ynpasneHus ABC; 5 — 610K ynpasne-

Husa MBC
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— CHWXeHWe pacxoja Tonanea, 0CO6EHHO B 3UMHUX YCII0BUSAX;
— YMeHblUEeHWe U3HOCa WKWH;
— CHWXXEeHWe YTOMJIAeMOCTU BOAUTENS.

B HacTosiwee Bpemsa BO Bcex MBC ana aBToMaTM4YeCKOro orpaHuyYyeHns 6yKcoBaHUs Konec
NPUMEHAETCH INEKTPOHMKA.

Cxema KomnnekcHon ABC/MNBC nokasaHa Ha puc. 6.29.

ABC pononHsetcs moaynatopoMm MBC, KOTopbIn UMEET ABa LMAMHAPA, BKIOYEHHbIX B TMAPO-
MarucTpanu, coeuHsIIoLMne rMaBHbIM TOPMO3HON LMMHApP Yepe3 moaynatop ABC ¢ KonecHbiMK
UMANMHAPaMU. BHYTpY UMANHAPOB MOAYNATOPaA PAcnONOXEHbI N1aBatoWne NOPLLHKU C LIeHTPabHbI-
MW KnanaHamu. lNocnegHue coeauHsioT BXOAHYIO M BbIXOAHYO Maructpanu uunuvHapa. Mopuwxm
yrnpaBAsoTCa NOCPEeACTBOM TPEXMO3ULIMOHHBIX 3NIEKTPOMArHUTHbIX U ABYXNO3ULMOHHbIX Apocce-
JIMPYIOLLMX KNanaHoB.

[Mpy TOPMOXKEHUN aBTOMOBUASA KULKOCTb BECNPENATCTBEHHO NMPOXOAUT Yepes LMAUHAPLI MO-
OynsTopa K 3aHUM KOMIECHBIM UUAUHAPaM.

Bo Bpems pa6oTtbl [MBC no KomaHae 6/10Ka yrnpaBieHUs Ha NpUToOpMarKnBaHue OOHOro Wan
060KX BellyLLMX KOMeC 3NIeKTPOMarHUTHbIM KnanaH nepeBoiuTCs B NOJIOXKEHWE, MPU KOTOPOM aB-
JIeHrne 13 rmapoHacoca nepefaeTcs B ynpasasiowyo NonocTb LMAKMHAPa MoaynsaTopa, ciesa oT
nopLuHsA. MNoa aencTBMEM AaBlIEHUA MUAKOCTU MOPLWEHb NepeMeLLaeTca BNpaBo U NepekpbiBaeT
LleHTpanbHbIM KnanaH. JanbHenlwee ABUKEHME NOPLUHA MPUBOAUT K NOBbILIEHUIO AAaBNEHNS B KO-
NIECHbIX LnnmMHapax. BbiaepKa nnmn c6poc JaBneHUs oCyLLecTBASIOTCA N0 KOMaHAe 3NEKTPOHHOIo
610Ka NepeBOAOM 3/IEKTPOMArHMTHOro KianaHa B COOTBETCTBYIOLLEE MOSIOXKEHME.

[ns nonyyeHuns 60NblUEN TOYHOCTU U MIABHOCTU PErYIMPOBAHUSA CKOJNIbXXEHWUSI KONec B TAro-
BOM pexume B [N1bC n3meHeHne aaBneHns Heo6xoanumMo Npon3BoanTbL 6oiee MeasieHHo, 4em B ABC.
[ns aToro B MOAyNSTOP BBEAEHbI APOCCENMPYIOLLME KanaHbl C MEHbLUIMM MPOXOAHbIM CEYEHUEM,
KoTopble cpabaTbiBatoT B Havane pyHKUMoHnposaHus MBC.

PaccmoTpeHHas KOHCTPYKLUMS MOAYNSaTopa MOXKET NpuMeHaTbes otaenbHo oT ABC, ans yero
aBTOMOOW/Ib AO/MKEH OblTb JO060PYAOBAH KOJIECHBIMWU AaTYMKaMM YrNOBbIX CKOPOCTEN, BIOKOM
yrnpaBneHns U UMeTb FMMAPOCUCTEMY BbICOKOIO JaBNeHUS.

PerynupoBaHue KpyTaLero MomeHTa ABuraTens npous3BoAUTCA KOMMJIEKCHbIM BO3eNCTBUEM
Ha APOCCE/bHYIO 3aCNOHKY, Ha CUCTEMbI 3aXKUraHUs U BrpbICKa TonnMBa. onoxeHne apoccesb-
HOM 3aCNOHKN MOXET UBMEHATLCS SNEKTPOMEXAHNYECKUM WU 3/IEKTPOMArHMTHbIM YCTPOWCTBOM.

Yalle Bcero MUCnonb3yeTcs 3/IEKTPOMEXaHWYeCcKass cucTeMa, M3BECTHas Moj Ha3BaHWEM
«3/IEKTPOHHas nefanb rasa». B aToM cucteme n3aMeHeHre NoNoXeHUs neganu «rada» ¢ NOMoLLbIo
JaTyMKa nepeMeLlleHns negany npeobpasyeTcs B 3/EKTPUYECKUI curHan. B 610Ke ynpaBneHus
[aHHbIM cUrHan npeobpagyeTcs ¢ y4eToM psja 3afaHHbIX NEPEeMEHHbIX U CUrHANoB OT APYrux AaT-
YMKOB (TemnepaTypbl, HaCTOTbl BPalLEHWS ABUraTeNs U T. M.), a 3aTeM NepeaaeTcs K 3NeKTPoaBHU-
raTento, KOTopbIn nepemellaeT APOoCCeibHYI0 3aC/IOHKY WM PENKY TOMIMBHOIO Hacoca (B cnyyae
ynpaBneHusa anusenem). CurHan o6paTtHOM CBA3KU O MOIOKEHUM 3ACNOHKU MU PENKU TaKKe MoCTy-
naeT B 610K ynpaBieHus.

KomaHabl, noctynatowme ot 610Ka ynpasneHus MNbC, MeloT NpUopUTET MO OTHOLLEHWUIO K CUT-
Hanam, nocTynawlwmm OT AaT4MKa nepemelleHnsa neganu «rasa». Hanpumep, ecnu BoauTeNb
OTKpbIBaET APOCCENbHYIO 3aCNOHKY Ha yros, o6ecneynBalolwMin nogady K Konecam Kpytawero
MOMEHTa, GOMbLIEro, Yem MOXKHO peanu30BaTh Mo YCAOBUSAM CLIENIEHMS, TO MO KOMaH/e oT 610Ka
ynpasneHus MNBC yron oTKPbITUS MOXET 6bITb YMeHbLUeH Ao 10° 3a Bpemsa 100 mc.

B KoHue 80-x IT. Ha4anocb cepumHoOe MPOM3BOACTBO MPOTUBOOYKCOBOYHbIX CUCTEM ANS AM-
3e/IbHbIX FPY30BbIX aBTOMOOWNEN, aBTOOYCOB M Cefe/bHbIX Taradyen, MMeWwmnx NHeBMaTM4YeCcKum
TOPpMO3HOM NpuBoA. pu 3TOM M3 cCooBparKeEHU 6€30MacHOCTM CHYUTAETCS HEeLLeecoobpasHbiM
obecneyeHne BO3MOXKHOCTU ABUMKEHUSA C 60NbWNMU CKOPOCTAMU, NMPU KOTOPbIX HEMb3S AOCTUYb
BbICOKOW HaleXHOCTH TOpMOXKeHUs. MNoatomy nHeBmaTnyeckue MNBC otaenbHo oT ABC He n3rotas-
JIMBAIOTCA U HEe YCTaHaB/IMBaIOTCA.
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[MoBblweHne adpPeKTBHOCTH NBC Ha aBTOMOGUNNAX 6x2 C MHEBMOMNOABECKON MOXKET 6bITb A0-
CTUTHYTO KpaTKOBPEeMEHHbIM (He 6osiee 4em Ha 90 c) ygenndeHunem Ha 30 % Harpy3ku Ha Beayllyto
OCb BCNeACTBME BbiMyCKa BO34yxa M3 NHEBMOGANIOHOB NOABECKMU MOAAEpKMBalowWen ocu. na
3TOr0 MCMOMb3YITCA COOTBETCTBYIOLWME INEKTPOKNANaHbI.

Kak nokazanu ucnbiTaHus, pacxod Bo3ayxa NPOTMBOGYKCOBOYHOM CUCTEMOM HEGOBLLON U yC-
TAHOBKM LOMNOSIHUTENbHbBIX PECUBEPOB He TpebyeTcs.

§39

NEPCMNEKTUBHLIE HANPABJIEHUA PASBUTUA
TOPMO3HbIX CUCTEM

CoBpeMeHHble aHTUBMOKMPOBOYHbIE cucTeMbl ABC MONOXKMAM Havano NOSIBAEHUIO APYrMX INEKT-
POHHbIX CUCTEM B TOPMO3HOM cucTeMe. CTtano obLWenpuHATLIM HadbiBaTb Takue cuctembl EBM
(Electronic Brake Management) — aneKTpoHHOe yrnpasfieHne TopMmo3amu. MHorga npumMeHsaeTca
apyron TepmuH DBC (Dynamic Brake Control) — gMHamu4eckuit KOHTPONb TOPMOXKeHus. Jliobas
cuctema ABC HadMHaeT paboTaTb Nnocse Toro, Kak 3abioKkupyeTcs xotd 6bl 04HO U3 Kosec. Mpu
OBWXXEHWWM aBTOMOOUAS NPOUCXOANUT UBMEHEHME BEPTUKAbHbBIX Harpy30K, NPUXOAsLLMXCS Ha OT-
[lenbHble Koneca. Yem 60osblue HarpysKka, Tem 60ibliee TOPMO3HOE YCUIE MOXKET pa3BUTb TOPMO3sLlee
Koneco. Ecnv yuntbiBaTh NepepacnpeaeneHme BepTUKaibHbIX HAarpy3oK, TO MOXKHO CyLLECTBEHHO
NMOBbLICUTb KaK 3QPEKTUBHOCTb TOPMOXKEHUS, TaK U YCTOMYMBOCTb aBTOMOOWASA MPU TOPMOXKEHUM.
Onsa atoro aBToMoOWIb JO/MKEH UMETb HAAEXHble AaT4YnKK, onpedensiowme pacrnpeneneHme
BEPTUKalbHbIX HAarpy30K No ocsaM M 60pTaM aBTOMOOUSA, KOMMbIOTEP U COOTBETCTBYIOLWEE Mpo-
rpammHoe obecneyeHune. B KayecTBe UCNOMHUTENBHOIO YCTPOMCTBA MOIYT UCMO/Ib30BaTbCS YXKe
cywecTBytowne cerogHa mogynatopbl ABC.

Opyrum HanpaBneHUEM COBEPLLIEHCTBOBAHUA TOPMO3HOW CUCTEMbBI ABSETCA NPUMEHEHUE
cuctem EBA (Electronic Brake Assist) — aneKTpoHHas cuctema nomMoLLM ToOpMoXKeHuto. Cuctema
EBA BnepBble 6bina npeacrasneHa Ha aBTomoounsax Mercedes, a no3xe nossunacb U Ha aBTOMOOU-
nax apyrux dupm. 3ta cucteMa obecrnevymBaeT MaKCUMaibHO BO3MOXHYI0 3PdEKTUBHOCTb NpU
3KCTPEHHOM TOPMOXKEHUK. [IN BCTYNNEHUS ee B AENCTBME KOMMbIOTEP ONpeaensieT Havano TopMo-
YKEHUS B aBapuUMHOM PEeXMME, a AN 3TOr0 OH JOJIKEH NpoaHanmM3npoBath Lesbik pag GpaKkTopos.

Tak, Hanpumep, Ha aBToMobuNax BMW Takast cuctema akTMBU3MPYETCst TONIbKO B TOM cliyyae,
€C/I1 BbINOJSIHAIOTCA Cneaylolne yCnoBus:

— [aBJ/IeHWe B [MTaBHOM TOPMO3HOM UMAMHAPE cocTaBnsaet 6onee 3 Mlla;
— HapacTaHWe aaBfieHUs MPOUCXOANT CO CKopocTbio 6onee 600 Mlla/c;
— CKOpPOCTb aBTOMO6GUASA cocTaBnseT 6onee 5 KM/\y;

— aBTOMOOW/b HEe ABUXETCH 3aJHUM XOA0M;

— XOTs 6bl 0HO U3 KoNec He paboTaeT B pexxmme ABC (6noknpyeTtcs).

TONbKO NPU BINMOSIHEHWK BCEX 3TUX YCITIOBUA KOMMNbIOTEP LaeT KOMaH4y Ha 3KCTPEeHHOe TOPMO-
KeHue. Cuctema oTKIOYaeTCs, KOrAa BOAUTENb OTNYCKaeT TOPMO3HYIO Nefasnb Uan CKOPOCTb aB-
TOMOGUNA NagaeT Ao 5 Km/u.

| ANEKTPOHHBIE CUCTEMbI TOPMO3HOIO NPUBOAA |

! ! ! ! ! ! !

[ DCS ][ ABS [ HDS ][ ETS ][ cBC [ EBD [ EBA |

Puc. 6.30. AneKTPOHHbIE CUCTEMbI YNIPaB/IEHUA TOPMOXKEHUEM
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CUCTEMbI 9/1IEKTPOHHOIO ynpaB/iieHUs TOPMOXKEHUEM MOAy4atoT Bce 6onee LWMPoKoe pac-
NPOCTpaHEHUE B TOPMO3HbIX CUCTEMAxX COBPEMEHHbIX aBTOMOOGMAEN. TaK, TOpMO3Hasa cuctema
HOBOW mMofenn aBToMo6uNA Range Rover BKIOYaeT CEMb Pa3/IMYHbIX 3NIEKTPOHHbIX CUCTEM
(pnc. 6.30).

Hapsaay co cTaBLIMMMU yXKe NpUBbIYHBIMU ABS — aHTMGNOKMPOBOYHOM cuctemon, DSC — cuc-
TEMOW noaaepx aHus ycToninBoctn 1 ETS — npoTMBOBGYKCOBOYHOM CUCTEMOW, UMEIOTCS AOMOHU-
TeNnbHble:

— HDC (Hill Descent Control) — cuctema aBTOMaTM4YECKOro NPUTOPMarkKMBaHWUs Ha CMycKe;

— EBD (Electronic Brake Distribution) — aneKTpoHHOe pacnpeneneHne TOpMO3HbIX CH MO OCAM
aBTOMOOUNS;

— CBC (Cornering Brake Control) — cuctema pacnpefeneHuns TOpMO3HbIX CUJT MO 6opTam aBTo-

MO6MAS Ha NOBOPOTaX;

— EBA (Electronic Brake Assist) — cuctema anst 3KCTPEHHOrO TOPMOMXKEHMUS.

PaboToi Bcex aTUX CUCTEM YNpaBAseT OAMH 3/IEKTPOHHbIN 610K, KOTOPbI 06beAUHEH B OAHOM
Kopnyce ¢ ruapasanyeckum mogynem cuctembl ABC n DSC, n coeanHeH KOMMYHUKALMOHHBbIMU TN-
HUSIMW C APYTMMU ANEKTPOHHBIMK BNOKaMU: ynpaBieHus ABuratenem, KOpobKom nepeaad, pasaa-
TOYHOM KOPOOKOM, MHEBMATMYECKON NOABECKOW. [MapaBAMYeCKUI Moaynb GOpPMUPYET BENUYUHY
[aBNeHns TOPMO3HOM XUAKOCTH B TPYOONPOBOAax TOPMO3HOM CUCTEMBI MO CUrHanam 61a0Ka ynpas-
JIEHUS, KOTOPbIN BbipabaTbiBAET UX, aHaNU3MpPys AaHHble, NOJlyYeHHbIE OT AAaTYMKOB: YacTOThl Bpa-
LLIeHMS Koflec, AaBNeHUs B TOPMO3HON CUCTEME, NOSIOKEHUS TOPMO3HOW Nefanu, yrina noBopoTa
pyneBoro Koneca, 60KOBbIX U MPOAOSIbHbIX YCKOPEHWN.

TopmO3Hble cMCTEMbI aBTOMOOKUIEN MOTYT CTaTb elle 605ee COBEPLIEHHbIMWU MPU WNPO-
KOM NPUMEHEHUU TaK Ha3blBaeMbIX CUCTEM TOPMOXKeEHMS No nposogam (BBW — Brake By Wire).
B Takon cucteme MexaHnyeckas CBsi3b MEXay TOPMO3HOW Nejanblo U UCMONHUTENbHLIMU YCTPOK-
CTBaMM OTCYTCTBYET, @ KOMaHAHbIM CUrHan oT BOAUTENS nepegaetca no kabeno. Cuctema BBW
MOXET 6blTb MOHOCTbIO ANEKTPUYECKOM, C INEKTPOMEXAHUYECKUMU TOPMO3HBbIMU MEXaHU3MaMu
MU KOMOWHUPOBAHHOM, B KOTOPOM UCMO/b3YIOTCA 3/IEKTPOrnapaBanyeckue yctpomcraa. MonHo-
CTbIO NEKTPUYECKME TOPMO3HbIE CUCTEMBI, CKOPEE BCErO, HAYHYT NPUMEHATLCS TONIbKO MOC/e ne-
pexoda Ha aneKkTpoobopyaoBaHUE aBTOMOOUASA € HanpsxkeHem 36 B. Anektporngpasnvyeckue
CUCTEMbI MOTYT MCMNONb30BaTbCA Ha NEPEXOAHOM 3Tane. B Taknx cuctemMax faBleHue KUAKOCTU
Cco3aeTcs rmapaBMHECKUM HAacOCOM C 3/IEKTPONPUBOAOM, @ TOPMOXKEHUEM YNPABAAIOT 3NEKTPO-
MarHuTHblE KNanaHbl, Nosy4atolmne CurHanbl oT KoMnbtotepa. [pn TakoM BapuaHTe MMeeTcs BO3-
MOXHOCTb MCMONb30BaTh CYLLECTBYOWME TOPMO3HbIE MEXAHNU3MBbI.

KomnaHua BMW cosgana aKkcnepuMMeHTallbHbii aBTOMOOW/Ib C MOJIHOCTbIO 3NEKTPUHECKUM
TOPMO3HbIM MPUBOAOM, MCMOMb3YOWNUM NpUHUMN BBW. TopMO3HblIE KOMOAKM MpUMMMaloTCs
K TOPMO3HOMY AWCKY LIApPMKO-BMHTOBOM nepeaayen, Kotopas NpMBOAMTCS C NMOMOLLbIO BbICOKO-
CKOPOCTHOIO 3/IEKTpoABUraTens.

ABTOMOGW/Ib NPOAEMOHCTPUPOBAN OT/IMYHbIE TOPMO3HbIE CBOMCTBA MPU WMCKIOYUTENbHON
nnaBHoOCTM paboTbl ABC, B KOTOPOWM 6bI/1I0 MPUMEHEHO aHaNOroBOE yrpaB/ieHne, B3aMeH NpUBbIY-
HOMO MMMYNbCHOrO.

ABTOMOOGWIIN C MONMHOCTbLIO ANIEKTPUYECKOM cnuctemon BBW nmeloT uenbin psa npenmMyLlecTs:
— YMeHbLUEHWE TOPMOSHOI0 NyTH;

— perynupyemasi TopMo3Has nefanb (MOXKHO perynmpoBaTh ee NoaoXKeHWe nog KOHKPETHOrO BO-
antens);

— OTcyTCTBME BUOpaLMI Ha nefanu;

— 6€ecCLyMHOCTb paboThl;

— OTCYTCTBME MMAPaBINKMY;

— MEeHbllee KOIMYECTBO AeTasnen, KOMNaKTHOCTb;

— CHUWXXEHMe NOBPEXAEHWI NpU aBapuu;

— npocToTa CO0PKHK;
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— CMNOoCO6HOCTb 06€ecneyYnTb BbiMOMHEHWE BCeX QYHKLMM Hanbonee coBeplueHHbIx cuctem ABC,

ESP, TCS, EBA,EBD 1 T. 4.;

— pononHutenbHble dyHKumK EPB (Electronic Parking Brake — 371eKTPOHHbBIN CTOAHOYHbIN TOP-

MO3) 1 ap.

— XOpPOLLO CoYeTaeTCs C NEPCNEKTUBHBIMU CUCTEMAMM YNPABAEHUS TPAHCMOPTOM.

OTA€enbHO cnefyeTt OCTaHOBUTLCS Ha ABYX NOCNEAHWUX NMYHKTaX.

CTOSIHOYHbIE CUCTEMbI C 3NEKTPOHHBLIM YIPaBNEeHUEM YKe He ABNStoTcs aenom 6yayuwero. He-
KOTOPble NPON3BOAUTENN BbIMyCKalOT TaKNE YCTPOMCTBA, M OHU MOTYT GbITb YCTAHOB/IEHbI Ha CYylLe-
CTBYIOLLME aBTOMOOUAMN.

Takune cuctembl 6bIBalOT ABYX TUMOB — MNPOCThie 1 aBTomatudyeckne APB (Automatic Parking
Brake). B nepBom cnyyae UCMONHUTENbHbIM arperar, COCTOSWMI U3 3NeKTPOoABUraTens, peaykropa
1 6710Ka ynpaBieHus, BCTpamBaeTCs B NPUBOA ynpaB/ieHUs CTOSHOYHOW TOPMO3HOM CUCTEMOW,
W BOAUTENDb yrpaBaseT ero paboTon ¢ NOMOLbio KHOMKKU. [Tpy aBToMatn4yeckon paboTe CTOAHOY-
Has cMCTeMa BKIIOHAETCS NpU KaxKaoM OCTaHOBKE aBTOMOGUA M BbIKOYAETCS, KOraa BoAUTENb
HaXXMMaeT nefasnb «rasar. Takne CTOSSHOYHbIE CUCTEMbI Y3KE CEPUMHO YCTaHaBAMBAKOTCH Ha HEKO-
Topble aBTOMOOWNKN Jaguar.

Mcnonb3oBaHue cucteM BBW gaeT BO3MOXHOCTb NIEMKO coYeTaTb MX ¢ pa3pabaTbiBaeMbiMu
cUcTEMaMM ynpaBaeHUs TPAHCMOPTOM, B KOTOPbIX MOXET MCMNOb30BaTbCH «MHTENIEKTyalbHbIN»
KPYM3-KOHTPO/b, KOrAa cUcTemMa caMa nojaepxunBaeT 6e3onacHoe pacCcTossHWE B NOTOKE TpaHc-
nopTta 1 BMeLLMBaETCs B paboTy TOPMO3HOM CUCTEMbI, 06ecneynBas npu Heo6XoANMMOCTH MOHYIO
OCTaHOBKY aBTOMOOWNS.



r1 ABA

Hecywaa cuctema npeaHa-
3HayeHa Ang yCTaHOBKMU HeCyLLI,a‘FI
BCEX YacTen aBToOMO6MNA
N COEONHEHNS UX B €4MHYIO C M CTe M a .
KOHCTPYKLMIO, KOoTopas
N 9BNFeTcs COOBCTBEHHO Hy30 B
aBTOMOOGUIEM.

B KauyecTBe Hecyuien
CUCTEMbI MOTYT BbICTYNaTb
KaK pama aBTomMo6ung,
TakK W ero Ky3oB, KOTOPbI#
B 3TOM CJ/ly4ae Ha3blBaloT
HecyL M.

§40

HA3SHAYEHUE U TUMbI HECYLLUX CUCTEM

Ecnu Hecyllen cuctemon aBToMobma ABNSETCA pamMa, TO AOMNOIHUTENbHO Ha Hee yCTaHaBIMBaEeT-
€S Ky30B WK KabuHa 419 pasmeLleHns BoguTeNs, NaccaxXnpoB 1 rpy30B.

Pama BbINONHAET QYHKLMU KapKaca aBTOMOOUASA: KpOMEe COeANHEHUS BCEX €0 Y3/10B U arpe-
raToB B e4uMHOe Lenoe OHa AONONHUTENBHO NPUAAET XKECTKOCTb M MPOYHOCTb BCEN KOHCTPYKLMHU,
4YTO NO3BONSET BOCNPUHMUMATbL Pa3nyHble BHELWHWE U BHYTPEHHUE HArpPy3KK Npu ABUMKEHNUN.

Ky30B CnyxuT ans KOMGOPTHOro pasmellleHMs NacCaXXMpoB 1 rpy3a v Ans UX 3aluTbl OT BHELU-
HUX M BHYTPEHHUX HEONAronpuUaTHbIX GaKTopPoB (NOrOAHbIE YCIIOBUSA — CHET, BETEP, A0XAb; A0PO-
ra — wyM, Nbifb, BUOGpaums), a Takke obecrneynBaeT 3aluTy B ciydyae aBapun. KOHCTPYKUMS Ky-
30Ba B/IMSIET Ha 3KCMyaTallMOHHbIE CBOMCTBA aBTOMOGWS U ONPEAENSET ero BHELIHWI BUA.

CyLecTBYIOT M 6€CKYy30BHble TPAHCMOPTHbIE CPeACTBa, HanNnpPUMepP MOTOLIMKIbI, CHErOX0bl.

§41

KOHCTPYKLUMUA ABTOMOBWUJIbHbIX PAM

[0 KOHCTPYKLMM pasfiMyaloT TPU TUNa pam: OHXKEPOHHbIE, LeHTpanbHble 1 KOMOUHMPOBAHHbIE.
Havnbonblwee pacnpocTpaHeHne Noay4Yman IOHKEPOHHbIE paMbl (CM. puc. 1.13).

JloHXepoHHasa pama COCTOWT U3 ABYX NPOA0SIbHbIX 6ANOK (JIOHXEPOHOB), KOTOPbLIE COEANHEHbI
Mexay cobow nonepeynHamu. B 3aBMCMMOCTH OT TUNA aBTOMOOGW/IA M €r0 KOMMOHOBKM JIOHXXEPO-
Hbl MOTYT 6blTb YCTAHOBNEHbI OAWH OTHOCUTENbHO APYroro NapasaienbHO UK MOA YoM, a TaKkKe
MOTYT 6bITb U30rHYTbI B BEPTUKANbHOW U TOPU3OHTANIbHOM MIOCKOCTSX. K pame KpenaTcs npakTu-
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YeCKM BCe Yy3/ibl U arperaTbl aBTOMOOWNA: KY30B, MEXaHWU3Mbl TPAHCMUCCUK, NEepeaHsa U 3afHAA
NoABECKHW, CUCTEMbBI YNpaBieHus U T. A. MonepeynHbl cayxat Ana npuaaHus XecTKoCTh BCen KOH-
CTPYKLMK. JIOHKEPOHbI 1 NMOMNEpPEeYnHbl Hallle BCero U3rotaB/iMBatoT rHyTbIMW U3 JIMCTOBOW CTaslu,
npu 3TOM UM npuaalT GopMy NONepPeyHOro ce4eHns B BUAE 3aKpbITOro Kopoba, LWBennepa uim
AByTaBpa, T. K. OHW 061a4aloT HanboJbLUEN KECTKOCTLIO NPU M3rMbe. JIOHXKEPOHb! U NonepeYurHbl
MeXay CO60M CoefIMHEHbI KNENKON nan 60NTOBbIMU COEAUHEHUSIMU, PEXKE MPUMEHSETCS CBapKa.

LleHTpanbHasa (Xxpe6ToBasl)) paMa COCTOWUT U3 LIEHTPaIbHOWM MPOAOJSIbHOM Hecyllen Ganku,
006bl4YHO TPYGHATOro CEYEHMS, K KOTOPOM NPUKpPENeHbl nonepeyunHbl. KpennexHue y3noB v arpera-
TOB aBTOMOGWNIA OCYLLECTBNSETCS KaK K 6anKe, Tak U K nonepeyrMHaM. Hecyulaa 6anka xpe6ToBowm
paMbl MOXET TaKKe COCTOATb M3 KapTepoB OTAENbHbIX arperatoB TPAHCMWCCUU, COEAMHEHHbIX
mMexay coboin. Takas paMa no CPaBHEHMUIO C JIOHXXEPOHHON 06nafaeT 60/blUEN KECTKOCTbIO, a BO3-
MOXHOCTb MCNOJ/Ib30BaHWA arperatoB TPAHCMUCCHUM B Ka4eCTBE pamMbl 06ecrneynBaeT KOMMNaKTHOCTb.
XpebToBas pama UCMNosib3yeTcsi B OCHOBHOM B KOHCTPYKLIMKM aBTOMOGKSIEN BbICOKOW NPOXOAUMO-
CTH, MOCKOJIbKY XOPOLLIO KOMMOHYETCH C HE3aBUCMMOW NOABECKON Beaylwmx Konec. Bmecte
C TeM, CJIOKHOCTb KOHCTPYKLUMWU U TPYAHOCTU NPU TEXHUYECKOM OBCNTYKMBAHUU U PEMOHTE OrpaHu-
YnBaloT NPUMEHEHNE TaKMX paMm.

KomGuHMpoBaHHbIe paMbl COYETAIOT B CBOEN KOHCTPYKLIMM 06a NPpUHLMNE — CPEAHAN YacTb
BbIMNOJIHAETCA KaK LieHTpasibHas, a KOHLLbl AeNatoT TOHXEPOHHbBIMM.

§42

UCTOPUA PASBUTUA ABTOMOBUJ/IbHOIO KY30BA

MepBble aBTOMOGWNU, NPeACTaBsBLIME COOOM
6e3snowagHble KapeTbl, COBGMPaNnCb MO TEXHO-
JIOTUKU TYXKEBbIX MOBO30K M KOHCTPYKTUBHO
NPaKTUYECKN He OTAM4YannCb OT HuX. Bce Ha-
rpy3KM nepefaBanvCb Ha pamy, Ha KOTOPOWM
yCTaHaBMBancsa AepeBaHHbIN Ky30B (puc. 7.1).
B HeKoTopbIX U3 NepBbix aBTOMOGUNIEN BO-
obuie He 6bI10 Ky30Ba — TOJIbKO MecTa Aans
rnaccaxupoB, CBOpayMBalollascs Msarkas
Kpbllla M Hebosblaa 3alluTHas nepeaHsas Puc. 7.1. Ky3oB aBTomo6uns B Hayane XX B.
nepebopkKa.

Cepbe3Hble M3BMEHEHUS MPOU30LWLIM B Havdane XX B., KOr4a KOHCTPYKTOPbI OLEHWAN NOTEHLN-
anbHble BO3MOXHOCTHU Ky3oBa. 06ecneynTb eCTKOCTb, 0COBGEHHO XKECTKOCTb Ha KpyveHue, nerye
B TPEXMEPHOM KOHCTPYKLUMK Ky30Ba, YeM B MIIOCKOM. ITO MOCAYKUIO NPUYNHON CO3aaHMsA 06bEM-
HOW, XECTKOM KOHCTPYKUMK (CM. puc. 1.14), KoTopas 40 CUX Nop Mcnonb3yeTcs Ansd 60/bLNHCTBA
aBTOMOOUIIbHbBIX KY30BOB.

HaunHas ¢ 30-x rr. npoLuioro BeKa, 60/blLUMHCTBO aBTOMOOU/IbHbIX Ky30BOB MPeACcTaBAsIn Co-
60 KOHCTPYKLIMIO, COCTOSILLYIO M3 LUTAMMNOBAHHbIX METAN/IMYECKMUX TUCTOB, COEANHEHHbIX BMECTe
TOYEYHOM CBApPKOM B CTPOro onpeaeneHHomn nocneaoBaTebHOCTH, YTO NO3BO/AN0 GOpMUpPOBaTb
ECTKMI KapKac, K KOTOPOMY Kpenuaucb ABUraTeNb, TPAHCMUCCHUS, Y3/bl LIACCH, CUAEHbSA U BCE
ocTanbHoe o6opygoBaHue.

BHyTpeHHee o060pyaoBaHMe Ky30Ba MOCTOSIHHO COBEPLUEHCTBOBANOCh, HA4YMHas C MPOCTbIX
CUAEHUM N OBMBKM, HECKOJIbKMX MPOCTENLINX NPMOOPOB U aLLETUNEHOBLIX 1aMM U KOHYas coBpe-
MEHHbIMW aBTOMaTU3MPOBaHHbIMKW CUCTEMaMK 6e3onacHoCTH, obecnevyeHns komdopTa U nepe-

281



Aayn nHoopmaumu. TpygHO NOBEPUTb, HYTO NEpPBble aBTOMOOGUAN HE UMENU CTONIbKUX HEOBXOAM-
MbIX 371eMeHTOB. Hanpumep, o6orpesaTtenu Noay4yman LWUMPOKOE pacnpocTpaHeHne ToNbKO B ce-
peavHe NPoLWoro BeKa, cenyac e KOHAMLMOHMPOBaHWE BO3yXa NCMONb3YeTCs KaK CTaHhapT-
Hoe o6opyaoBaHMe aBToMo6UAA. CaMbll 60NbLWIOM NPOrpecc NPou3oLlen B 3NeKTpocucTemax.
CtoneTve Ha3al MOXHO 6bIf10 KyrnuTb aBTOMOOGW/b, KOTOPbIN NPaKTUYECKU HE UMEN aNeKTpuye-
CKOro 0060pyLOBaHUS, KPOME MarHeTto, ynpasnsiowero 3axkuraHvem. CerogHs, norpebnexHve
3/IEKTPOIHEPTUN CPpeaHNUM aBTOMOOWIEM Ha4YMHAET oneperkaTb BO3MOXKHOCTU 12-BONLTOBOM CH-
CTeMbl aneKTponutaHus. [pyras o6nacTb MHTEHCUMBHOIO Nporpecca — CUCTEMbl 6€30MacHOCTHU.
PeMHU 1 HagyBHble NoayLKKM 6€30MacCHOCTU CEroHs MCNOoNb3YyTCS KaK cTaHAapTHOe 060pyao-
BaHue.

K cepeanHe XX B. cnoxwunacb obulenpu3HaHHas KOHUEMLMS MPUMEHEHMS HECYLIMX CUCTEM
Ha pasNMYHbIX TUNax aBTOMOBUNEN: Ha NErKOBbIX aBTOMOGUIISX CPEAHErO M MASIOro KNaccoB — Hecy-
LMK KY30B, Ha NErKoBbIX aBTOMOGWSAX BbICLIEr0o Kacca M NoBbILWEHHOW MPOXOAMMOCTU — HeCy-
Las pama Wau NoayHecyLmin Ky30B C 3/1IeEMEHTaMM pPaMbl, Ha rPy30BbIX aBTOMOBUIAX — Hecyllas
pama, Ha aBTobycax — HeCyLMi Un NoyHeCYLLMK Ky30B, pexe — pamMa (411 aBTobycoB Ha Wac-
CU rpy30BbIX aBTOMOOUEN).

§43

KNACCUDPUKALIUA U TPEBOBAHUA
K KOHCTPYKLIUX COBPEMEHHbIX KY30BOB

Ha aBTOMOGMIAX NPUMEHSAIOTCS pasfinyHble TUMbl Ky30BOB (puUC. 7.2), OTANYatoLLMeC Ha3HAYEHHU-
€M, KOHCTPYKLMEN, KOMMNOHOBKOM N Harpy*KEHHOCTbIO.

HasHayeHue Ky30Ba daKTUYeCKn onpegensiet o6n1actb NpUMEHEeHUs aBToMooumna (Mnn Ha-
060poT). MaccarKMpcKne Ky3oBbl NpeaHasHayvyeHbl 4n8 NepeBO3KU NacCaXXMpoB M UCMOSb3Y-
0TCA B OCHOBHOM Ha JIeErKoBbIX aBTOMOOUNSAX 1 aBTOBYcax. Ha rpy3oBom aBToMOGME YCTaHaBM-
BaeTCs Ky30B N9 NepeBO3KMW rPy30B U, LOMNONHUTENbHO K HEMY, — KabWHa (nacca*KMpCcKum
Ky30B) A/ pa3MelleHUs BOAUTENS M OAHOr0 WAM [ABYX Maccaxkupos. [pysonaccarkupckue
Ky30Ba npeaHa3HayeHbl 4/19 OAHOBPEMEHHOr0 pa3MeLLEHUS NaccaXXmMpoBs v rpy3a. CnewumansbHble
Ky30Bbl, HanpuMep: MycopoBO3bl, NOXapHble aBTOMOOW/IU, aBTOKPaHbl U T. 4., KaK NpasBuio,
yCTaHaB/IMBAOTCA Ha pame (Wwaccu) rpy30BblX aBTOMOOUIEN, YTOObI OHW MOMN BbINOMHATD
cneymndunyecKkme 3agaqm.

B 3aBMCMMOCTM OT KOHCTPYKLIMM Ky30Bbl BbIMOJHAOT KapKacHbIMK, MOJIyKapKaCHbIMU
MU 6ecKkapKacHbIMU. KapKacHbIM Ky30B MUMEET }KEeCTKUIM NPOCTPaHCTBEHHbIM KapKac, K KO-
TOPOMY KPensATCA Hapy*KHaa U BHYTPEHHASA 06AMLLOBKMW. [MoNyKapKacHbI Ky30B UMEET TONb-

[ Ky308 |

! !

[ 110 HASHAYEHMIO [ 110 KOHCTPYKLM
[ KAPKACHBIE OHOOBBEMHbIVA
[ TIONYKAPKACHBIE [1BYXOBbEMHbI/A
[ BECKAPKACHBIE TPEXOBBEMHBIV

[ TIACCAKMPCKNE

[ TPY30BbIE

| PY30-MACCAYXUPCKME

CMNELUMANBHBIE

Puc. 7.2. Knaccudpukauumsa Ky3osoB
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KO HEKOTOpble 4YacTh KapKaca (oTaeNbHble CTOWKU, AYrU, YCUIUTENU U T. M.), COeAUHEHHbIe
MeXy cO60M Hapy*KHOM U BHYTPEHHEN 06anMLOBKaMK. [na npuaaHna 6eckapKacHOMY Ky-
30BY HEOGXOAMMOM KECTKOCTM OTAENbHbIM €ro YacTsaM nNpuaatoT cneunanbHyo Gopmy 1 ce-
yeHue.

[To cnoco6y pa3melleHus rpy3sa, naccaxmMpoB U CUJIOBOro arperaTta B Ky3o8e aBTOMOOU-
N1 pa3nunyaloT Ky30Bbl: 04HOOO6bEMHbIE — CMUIOBOW arperar, OTCeK ANna nNaccaxkMpos U rpysa
pacnonoXeHbl B €4MHON NPOCTPaHCTBEHHON KOHCTPYKLMWK (aBTOBYC, MUHKU-BEH, 6ecKanoT-
Hasg KabuHa rpy30BOro aBToMo6unsA 1 T. M.); ABYXO6bEMHbIE — CUIOBOM arperaT nopj Kano-
TOM, Naccaxkupbl K rpy3 B APYroM OTCEKe Ky30Ba (yHMBepcas, xaT4y6eK, KanoTHasa KabuHa
rpy30BOro aBTOMOOUASA U T. M.); TPEXOOBbEMHbIE — CUIOBOW arperar noj KanoToMm, NacCaxku-
pbl B KabMHe (NacCa*KMPCKOM casioHe), a rpy3 B 6araXHoM oTaeNeHnu (KNnacCuyecKum npu-
Mep — cefaH).

Hecywimi Ky30B BOCMPUHUMAET BCE HArpy3Ku 1 yCUnUsg, KOTOpble AEWCTBYIOT Ha aBTOMOOWUIIb
Nnpu ero ABUXEeHWU: BEC Ipy3a, NacCcaXKMpOB U YCTAHOB/IEHHbIX Ha KY30Be arperatoB U MexaHus-
MOB, YCUJINS OT 3/IEMEHTOB NMOABECKM aBTOMOOUISA U CUJIbl, KOTOPbIE BO3HUKAIOT MpU KosleGaHusaXx,
pas3roHe, TOPMOXEHUN U MOBOPOTE.

MonyHecyLnn Ky30B XECTKO COEAUHAETCA C paMOn U BOCNIPUHUMAET 4acCTb Harpy3okK, Npuxo-
OALLKMXCA Ha pamy.

Pa3rpyeHHbI Ky30B }eCTKOro CoeAnHEHNs ¢ pamor He nmeeT. OH ycTaHaBMBaETCS Ha pa-
M€ Ha ynpyrux nofylKax 1, KpoMe Beca naccaxKMpoB M NePEBO3MMOr0 rpy3a, HUKaKux gpyrux Ha-
rPY30K He BOCMpPUHMMAET.

Kpome npuBeaeHHOM Bbllle KnaccudUKaLUK, Ky30Bbl NErKOBbIX aBTOMOOUIEN pa3nnyatoTcs
Nno BHeLWHeMy BUAY U KOHCTPYKLMK NACCaXMPCKOro caioHa. TMNoBble KOHCTPYKLMK NONYYNUSIU UH-
avBuayanbHble Ha3BaHua (puc. 7.3).

CepfaH (puc. 7.3a) aBnseTcs TPexoObeMHbIM 3aKPbITbIM YeTbipexABEPHbLIM KY30BOM C ABYMS
(perxke TpeMs) psaamu CUOEHUN (TPETUM P — OTKUOHOWN).

JIuMy3uH (puc. 7.36) npeacrtaBaseT cobom TPeXOOGbEeMHbIN 3aKPbIThbiM YETbIPEXABEPHbIN KY30B
C ABYMS UK TPEMS pPsSiAaMu CUAEHUI (TPETUIM PSS CUAEHUI — OTKMAHOW). 3a NepeaHUM PsiIoM CH-
[eHW pacnosioXeHa nogbeMHas CTEK/ISTHHaA NeperopoaKa, cnyxauas npyu Heob6xoaAMMoCTH AN
OTAENEHUSA BOAMTENSA OT 3aHUX MacCaxunpoB.

Kyne (puc. 7.3B) — Tpexo6beMHbIN 3aKPbITbI ABYXABEPHbINA Ky30B C OAHUM WX ABYMS psiaa-
MW cuaeHun. [1na goctyna K 3agHUM CUAEHbAM HEe06X0AMMO OTKMAbIBaATb NepeaHUe, YTo yxyawaeT
YCNOBMWS NOCaAKK NaccarKMpoB.

YHuBepcan (puc. 7.3r) npeactaBaset co601 3aKpbITbiM TPEX- UK NATUABEPHbIV Ky30B C ABYMS
psaaMun cuaeHun. JononHutenbHasa ABEPb HAXOAUTCA B 3aHEN CTEHKe Ky30Ba. [1py cKnagbiBaHum
3aHero psga cUAeHWn yBenmynBaeTcs 6araxHoe oTaeneHune, B pesy/braTe Yero Ky3oB npespa-
LaeTcs B rpy30naccaXKMpCKum.

Kom6u (xaTubeK) (puc. 7.340) 3aHMMaET MPOMEKYTOHHOE MONOXKEHNE Mexay Ky3oBamu cefaH
W YHMUBeEpPCan. XaT46eK ABNAETCH 3aKPbITbIM TPEX- UKW NATUABEPHbLIM KY30BOM C ABYMS pagamMu
cuaeHun. JononHutenbHaa ABEPb HAXOAMTCA B HAKNOHHONM 3a4HEN CTEHKe Ky3oBa. Ky30B MoxeT
ObITb NEerko nepeobopyaoBaH U3 NacCaXXMPCKOro B rpy30MacCaXKMPCKUM eCnu yaanuTb CbeMHYI0
CKJladyto MOJIKY, KoTopas yCTaHOBJieHa 3a 3aHUM PALOM CUAEHWW U 3aKpbiBaeT 6araxHoe
otaenexue. Mpu cknagbiBaHWM 3aAHEro psaa CUMAEeHUN niouaib 6ara)KHoOro OTaeneH1s yBenmym-
BaeTcs.

dactbeK (puc. 7.3T) — ABYXOOBEMHbIN NACCaXKMPCKUM KY30B C ABYMS WKW HYETbIPbMS ABEPSIMHU
M NaBHO CNyCKatoWwencs Hasag Kpblllen (HeYTo cpeHee Mexay XaT46eKOM 1M ceaaHoM; B HacTos -
Liee BpeMs He Ucnonbayercs).

Ka6pwuonert (puc. 7.3e) npeacraBnser coO60M Ky30B C OTKMUAbIBAOWUMNUCS 3aHEN CTEHKOMN
W 4acTbio KpbllK. Ky30B MMEET XKECTKUIN UK MATKUIA YOUPAIOLWUICA BEPX U OMYCKaloOLWMECs CTEK-
Nna B ABepsix 1 6OKOBMHAX.
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Ta6nuua 7.1. Tpe6oBaHUS K aBTOMOGU/IbHbIM Ky30BamMm

TpeboBaHusa noTpebutens TpeboBaHWs NnponsBoanTens

— MpUBEKaTENbHbIA BHELHWA BUA — HW3Kas CTOMMOCTb NPON3BOACTBA

— MaKcuMasnbHasa 6e30nacHOCTb — npocToTa CO0PKHU

— YMepeHHbIN pacxod Tonnvea — BO3MOXHOCTb NPUMEHEHUS YHUBEPCANbHOIO
TEXHONIOrM4YecKoro 060pyaoBaHNs

— BbICOKMI KOMOpPT — OrpaHWYyeHHOe KONU4ecTBO AeTanemn

— YHMBEpPCaNbHOCTb — NpUCNOCOGNIEHHOCTb AETaNEN K CYLLLECTBYIOLMM

TEXHOIOMMYECKUM npoLeccaM (LITaMnoBKa,
CBapKa uT. 4.

— [INUTENbHbINA CPOK CNYXKObI — MaKcumanbHas yHuduKauusa aetanen ana pasnmy-
HbIX MOAeNen (MPUHLMN eAMHON NnaTthopMbl)
— HeBbICOKas LeHa — NpUCnoco6/IeHHOCTb AeTanewn K nocneaytoLlemn

YTUAM3aLMK U T. 1.
— HW3KWe 3aTpaTbl HA PEMOHT
— HEBbICOKMII YPOBEHb LyMa

— J0CTaTO4YHbI 06bEM BHYTPEHHErO
MpOCTPaHCTBa U T. 4.

dasToH (puc. 7.3x) npeactaBnsgeT cob60M MOMHOCTbIO OTKPbLIBAKOLWMICA KY30B. Ky30B MMeeT
[BE UK YeTbipe ABEePU, MATKUI CKNaabiBaloWMNCA BEPX U CbeMHble GOKOBUHbI, B KOTOPbIX BbIMOJI-
HEHbI OKHa.

Xapaton-cenaH (puc. 7.33) — ceaaH 6e3 cpeiHen 6OKOBOW CTOMKMW.

Xapgaron-Kyne (puc. 7.3u) — Kyne 6e3 cpefHen 60KOBOW CTEHKM.

NaHpao (puc. 7.3K) — cefaH ¢ OTKPbIBaloLENCS YaCTblo KPbILWW Had 3aAHUMU CUOEHBSAMM.

dasToH-yHUBepcan (puc. 7.31) — rpy3onaccaxMpCKUin Ky3oB, ¢ MATKMM CKJ1a[blBaloLLMMCS
WU CbEMHbIM TEHTOM.

Kab6puronet-xapaton (puc. 7.3M) — NacCaKMPCKMt Ky30B CO CbEMHOM KECTKON KpbILLEN.

®DyproH (puc. 7.3H) — 3aKpPbITbl Ky30B C NEPErOPOAKON AN15 NEPEBO3KMU rPy30B.

Poactep (puc. 7.30) — YKOPOYEHHbIM ABYXMECTHbIN Ky30B CO CK/1ablBaIOLLMMCH MATKMM TEHTOM.

Mukan (puc. 7.3n) — rpy3onaccaxmnpcKnin Ky30B C OTKPbITON nnatdopmMor AN NepeBO3KM
rpy30B M KabWHOM BOAUTENS, OTTOPOXKEHHON OT rpy30BOM NnatdopMbl CTalMOHAPHOW Nepero-
POAKOW.

Bporam (puc. 7.3p) — naccaxMpPCKU Ky30B C OTKPbIBAIOLLENCS YaCTbIO KPbIWKW Haj nepeaHnum
pSOOM CUOEHUN.

Tapra (puc. 7.3¢c) — nNaccaKMpPCKUIM Ky30B CO CbEMHOM CPeAHEN YaCTbiOo KPbILLIK.

BbecKkanoTHbIM Ky30B (puc. 7.3y) — 0AHOOOBbEMHbIM NACCaXKUPCKUIM Ky30B, LIEHTP PYEBOro KO-
ieca KOTOporo HaxoauTcsa nepej nepegHen ocbio aBToMo6uns.

MOXHO CKasaTb, YTO Ky30B COBPEMEHHOIro aBTOMO6GKUAS, 0COGEHHO NIEFKOBOro M aBTO6YCa,
ABNAETCA LeHTpaNbHOM, Hanbonee BaxHOM YacTbio 3TUX TPAHCNOPTHbLIX CPeAcTB. OT KOHCTPYK-
LMW Ky30Ba 3aBWCUT 6€30MacHOCTb, YAOOCTBO MCMONb30BaHWUS, CPOK CNyx6bl, NpUBNEKa-
TeNbHOCTb aBTOMOGUNA. Ky30B BO MHOrOM onpeaenset BENYUHY 3aTpaT Ha NPonM3BOACTBO
M 3KcnayaTauuio aBToMoOuns, Ha obliee COBEPLIEHCTBO aBTOMOOMASA. [M103TOMY K Ky30BY
npeabaBnsgeTcs orpoMHOEe YMCNO pa3Hoo6pa3Hbix TpeboBaHuK (Tabn. 7.1), 3a4acTyto NPOTU-
BOPEYMUBBIX, MPUYEM U CO CTOPOHbI BNagesblia aBTOMOOUSA, U CO CTOPOHbI NPOU3BOAUTENS.

Co3naHue Ky3oBa — 3TO BCEraa NOUCK Hauy4llero KoMnpomucca n3 orpoMHOro KosnyecTaa
BO3MOHbIX BaprMaHTOB. CIOXHOCTb NpoLiecca NPOEKTMPOBaHMS Ky30BOB, B 0CO6EHHOCTU co3Aa-
HUS MpUBEKATENbHOrO 06/1IMKa aBTOMOGWAS, NpeaonpeaensieT NPUMEHEHUE KaK TEXHUYECKMX,
TaK M Xy[OXXECTBEHHbIX (QU3ailH) MeETOA0B BbiI6Opa NapamMeTpoB.
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§ 44

TUNOBbIE KOHCTPYKLIUX KY30BOB
COBPEMEHHbIX ABTOMOBWJIEN

KY30Bbl JIEFKOBbIX ABTOMOBU/IEN

OCHOBOW Ky30Ba JIErKOBOro aBTOMOOUA ABNSETCS HEPa3bEMHbIV KOPMYC, K KOTOPOMY LUapPHUPHO
NPWKPENEHbl KanoT ABUraTens, Kpbillka 6araxkHWKa, ABEPU, KPblibsa U AETann AeKOPaTUBHOMO
odpopmneHus (061MLOBKa paaMatopa, NepeaHuin 1 3aaHuin 6amnepbl, JeKopaTUBHbIE HaKNaOKu
W T. A.). BHyTpM Ky30Ba yCTaHOBAEHbl CUAEHbSA 415 MAaCCaXXMPOB U BOAUTENS.

Kopnyc Ky3oBa (cM. puc. 1.14) npeactaBnser cob0mM KECTKY CBapHY KOHCTPYKLMIO, COCTOS-
LLLYIO U3 OTAENbHbIX, NpeaBapuUTebHO COBPaHHbIX, Y3/10B: OCHOBaHMUS (Nosa) C nepeaHen n 3agHen
YyacTaMu Kopnyca, 1eBO1 1 NPaBov 6OKOBUH C 3ag4HUMU KPbIbSMU, KPbILLKW U NEPEAHNX KPbINbEB.

B nepefHen 4actu Kopnyca Ky3oBa 4acTo MMeETCs KOpoTKas pama (MoAMOTOpHas pama) NoH-
YKEPOHHOro TUNa, NpegHa3HayvyeHHas ansa KpenieHus cMnoBOro arperata u nepegHen NoLBECKH.
OcHoBaHWe Ky30Ba 06bI4YHO BbINOIHAETCS B BUAE LIeNbHOWTAaMNOBaHHOM MNaHeNun, KoTopas ¢ BHy-
TPEHHEeN CTOPOHbI CasloHa Mo NEPUMETPY YCUNEHa KECTKMM KopobyaTbiM npodunem. C ocCHOBaHU-
€M COe[IMHEHbI NepeaHasa 1 3afHAa YacTu Ky3oBa. [lepeaHss 4acTb BKIOYAET NEPEAHUN WKT, Na-
Henn, 6PbI3rOBUKM, @ 3afHAS YaCTb — NaHenun u 6pbI3roBMKN. BOKOBMHbI Ky30Ba M3roTaBaMBatoT
LLe/IbHOLITaMMNOBaHHbIMWU UM CBapPHbLIMU U3 OTAE/bHbIX AeTanew (CTOeK, nopora nona u T. 4.). B 60-
KOBMHaX MMeLOTCS NpoeMbl Ana ABepei. Kpbila Ky3oBa LelbHowTamnoBaHHas. OHa 4acTo Bbl-
NOJIHAETCS BMECTE C MpoeMaMu Ans BEeTPOBOro M 3aJHEMO OKOH.

[lBepb Ky30Ba COCTOUT U3 HAPYKHOM U BHYTPEHHEN LUTAMMOBAHHbIX NaHenemn, CoeAUHEHHbIX
Mexay cobon. OHa KpenuTcs K Ky30BY Ha neTtnsax. Yalle Bcero gBepu OTKpbiBatoTCs BOOK Npo-
TUB ABUXKEHMA aBTOMOOMNSA BNepea. ITO caenaHo ANa Toro, 4Tobbl B ciy4ae OTKPbIBaHUA ABe-
pu Ha xoZy HaberaloLmi NOTOK BO3A4yxa «MoMoran» ee 3aKpblTb. B HEKOTOPbIX MOAENAX aBTOMO-
6unen aBepu OTKpbIBalOTCs BBEpPX (puc. 7.4a), caBuratoTcs Has3apg (puc. 7.46, r) unu, pexe,
OTKPbIBAOTCS B CTOPOHY ABUKEHMS aBToMo6UMNA Bneped. O6bIYHO TaKasd CXxema npumeHseTcs
Ha aBTOMOOWNAX 6e3 cpeHen CTOMKHK (pUc. 7.4B). B 3aKpbITOM MONOXEHUN ABEPL YaEepKUBa-
eTcsa cneyManbHbiM 3aMKOM, UCK/IOYaoWMM NMPOU3BONbHOE OTKPbIBaHWE ABEPU MPU ABUIKE-
HMKW. OrpaHnymnTENb ABEPU OFPaHUYMBaET Yrofl OTKPbIBaHUA M o6ecrnevynBaeT ee pUKcaLuto
B OTKPbLITOM MOJIOXEHUWU. B HWKHEW YacTu ABEPU UMEIOTCS LWENn AN CTOKa BO/bl, NonaBLiewn
BHYTPb Hee.

OKHa aBeper B 60/IbLUMHCTBE C/ly4aeB M3roTaB/IMBaAIOTCA U3 3aKaleHHOro cTekna. MiHorga ok-
HO ABEPM Pa3AensitoT Ha ABE YacTu, 0AHa U3 KOTOPbIX HEMOABMKHOE CTEKI0, a Apyras NoABUKHOE.
Kak npaBuio, NOABMKHOE CTEKNO — OMYCKHOE, PeXe — CABUMKHOE WM NoBOpOoTHOe. OnycKkHoe
CTEK/I0 NepemellaeTcs B cneumnanbHblX HanpaBASoWwmMX NpyM NOMOLLM CTeKNoNnogbeMHuKa. CTek-
NONOABEMHUK — C MEXaHUYECKUM UK INEKTPUYECKMM NPUBOAOM, 06ecrneymBaeT NogbeM, onyc-
KaHue n duKcaumio cTekna B Il060M NONOXKEHUM, YCTaHaBAMBAETCS BHYTPU ABepu. Ha goporux
aBTOMOOMNSAX, @ TaKXKe Ha aBTOMOOGUISAX B CEBEPHOM MUCMOMHEHWW, MOTYT NPUMEHATLCS ABOWHbIE
cTekna.

CTeKna BETPOBOro M 3aHero OKOH Ky30Ba B 60/1bLUMHCTBE Cy4aeB U3roTaBAMBAIOT FHYTbIMM.
Ha aBTOMOGUASIX NPUMEHSIOT TPEXCIOMHOE BETPOBOE CTEKNIO (TPUMJIEKC), CKIEEHHOE N3 ABYX TOH-
KMX MONMPOBAHHbIX CTEKON C NMPO3PaYvHOM 31aCTUHHON NIEHKOM MEXAY HUMU. TaKoe CTeKNo 6onee
6e30MnacHo Npu aBapuun, Yem 3aKaNieHHOe, MOCKOJIbKY HE pacChiMaeTcs Ha OCcTpble, TpaBMooNnac-
Hble OCKOMKKW. CTeKna ycTaHaB/AMBAOT B MPOEMbl Ky30Ba C PE3MHOBbLIMMU YNAOTHUTENSMU WM
BKNEWBalOT. BKNeeHHble CTEKNa NOBbILWAIOT }KECTKOCTb Ky30Ba.
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Puc. 7.4. BapuaHTbl OTKpbIBaHUA aABepen

KanoT 3aKkpbiBaeT cCBEPXy OTCEK ABUraTens U COCTOUT U3 ABYX NaHeNnen (Hapy>XHOW U BHYTPEH-
Hen), CoOeMHEHHbIX MeXy cobou. [eTnn KanoTa MOryT 6biTb CHaGXeHbI NPYXUHaAMK (MexaHnYe-
CKUMW UIIN ra30BbIMM), KOTOPble 06JieryatoT Nogbem Kanota U GUKCUPYIOT ero B OTKPLITOM U 3a-
KPbITOM NonoxeHusx. Kanot o6opygoBaH 3aMKOM, YAEPKUBAIOLWMUM €ro B 3aKpbITOM MONOXKEHUMN.
3aMOoK KanoTa OTIMpatoT U3HYTPU Ky30Ba CrneLmanbHOM PyKOATKOW, YCTaHOBIEHHOW 0ObIYHO Noj
naHesnblo Npu6opoB. Ecnu netnm KanoTa ycTaHOB/EHbI C3a4M, LONOIHUTENBHO K 3aMKy YCTaHaBu-
BaloT GMKcaTop, KOTOPbLIN YAEPXKMUBAET KanoT OT OTKPbIBAHUSA MPU ClyYanHOM pa36/i0KMpOBaHUK
3aMKa BO BPeMS ABUXEHWUS aBTOMOOUNSA.

barakHWK Npu nepegHeM pacnonoXeHum ABUraTenst HaxoAuTCa B 3afHeNn YacTv aBTOMOGUAS.
OH npefHa3HayveH Ang pa3MelleHns 6araxa, 3anacHoro Koneca v MHCTpyMeHTa Boautens. B oT-
KPbITOM MOJIOXKEHWU KpbllKa GUKCUPYETCA YNPYTMMU 3/IEMEHTaMU (TOPCUOHAMMU, NPYXUHaAMMK).
Ha BHYTpeHHeN NaHenu KpblllKK 6araxKH1MKa yCTaHOB/IEH 3aMOK, YAEPKUBAIOLWMI €€ B 3aKPbITOM
MOJIOXKEHUM.

CuaeHbsl B Ky30Be, B 3aBUCMMOCTM OT TUMa M Ha3Ha4YeHUs aBTOMOOWASA, MOTYT BbITb YCTAHOB-
JIeHbl B OAWH Wiy ABa paja. AByxpaaHble cUeHbs 00blYHO MPUMEHSAIOTCA B JIEMKOBbLIX aBTOMOOMU-
JIAX Manoro U CpefHero KnaccoB obwero Ha3HavyeHus. B aBToMo6unax 60bllorM BMECTUMOCTH
(BbICLWErO KN1acca) AOMNONMHUTENIbHO UMEETCA TPETUN PAL CUAEHUIN (CPELHUI), NPU XKeNaHUU 3TH
CUAEHbBSA MOTYT ObITb C/IOXKEHbI.

MNepenHee cuieHbe 06bIYHO [ABYXMECTHOE, OHO BbINOMHAETCA CMAOLWHbLIM WKW pasfenb-
HbiM. 3ajHee cu[eHbe B JIerKOBbIX aBTOMOOWNSAX ABYX- WK TPEXMECTHOE, BbIMOJIHAETCH
CNJIOWHbIM (AMBaHHOIO TUMa). B cpeaHen 4acTn ero CNMHKKM YacTo UMEETCS MNOANOKOTHUK, MpU
OTKMAbIBAHUU KOTOPOIO CUAEHbE NpeBpaLlaeTcs B AByXMecTHoe. [Tpn Heo6XxoANMMOCTU 3aaHee
CUAeHbe MOXeT CKNaAblBaTbCs, NOHOCTbIO MK MO YacTaM — A/19 NepeBO3KK KpynHorabapur-
HbIX FPY30B.

287



3afaya KOHCTPYKTOpa caenaTb Ky30B N0 BO3MOXHOCTHU JIEFKUM U JeLeBbIM U MPW 3TOM JONT0-
BEYHbIM, a TaKKe [A0CTaTO4YHO KECTKUM (Ha KpyYeHue 1 Ha narno). ecTKoCTb BaXHa ¢ No3uuunu
obecrneyeHnss yCTOMYMBOCTU U YNpaBageMOCTU aBTOMOOUNSA, @ TaKKe AN YCTPaHEHUs Hexena-
TeSIbHbIX UCTOYHWKOB LUYyMa, CBA3aHHbIX C BUOPaLMUSAMU feTanen Ky3oBa npu ABUKEHUMN.

0co60 ocTpo NpobreMa o6ecrneyeHns HKEeCTKOCTU CTOMT AN OTKPbITbIX Ky30BOB (KabpuoneT,
$aatoH). OTcyTCTBME 06BEMHOIO CUI0BOr0 KapKaca BblHYXKAa€eT yCUINBaTh KOHCTPYKLMIO OCHOBA-
HWUS,, GOKOBWH M APYrMX a1EMEHTOB Ky30Ba.

CospaHue Ky3oBa TpebyeT 60/bLUEr0 KoIMYecTBa MeTasnia, a 3Ha4yuT, 601bLUNMX MaTepUanb-
HbIX 3aTpaT. MICKyCcCTBO CO3jaHns Ky30Ba U COCTOUT B CNMOCOBHOCTU CNPOEKTUPOBATbL €ro J0-
CTaTOYHO XECTKMUM MpPU HEBGOJbLUMX 3aTpaTax 1 C MUHUMasIbHOM Maccom. CylleCTBEHHYIO MOMOLLb
npv BblI6Ope ONTUMasbHbIX NapaMeTPOB Ky30Ba OKa3blBalOT NpOrpaMMbl KOMMbIOTEPHOIO aB-
TomMaTu3nposaHHoro npoexktnposaHusa (CAD — Computer Aided Design), KoTopble NO3BONSAIOT
MOZEeNnpoBaTb Harpy3Kku Ha OTAe/IbHbIE 3/1IEMEHTbI U BbIOUPaTb UX XapaKTePUCTUKN. [pU NPOEKTU-
poBaHWKU Ky30B pa3buBaeTcs Ha 60/bLOEe YUCIO KOHEYHbIX 3/IEMEHTOB, KaXAbl U3 KOTOPbIX
MOXET ObITb NPeAcTaBieH NPOCTbIM YPaBHEHUEM B KOMMbIOTEPHOM NporpammMe 1 3atemM cBA3aH
CO BCEMU CMEXHBIMU aneMeHTamu, ansg GpopMUMpPOBaHUA TaK Ha3biBaeMon ceTu. HYem Gosnblue
A4yeeK B ceTH, TeM 6oJiee NPUBINKEHHOM K peasnbHbIM YCII0BUAM CTaHOBUTCA MOENb, HO U Tpe-
OyeTtcs 60Jiblle BPEMEHU 419 ee pacyeTa Ha KomnbioTepe. MogenMpoBaHue METOA0M KOHEYHbIX
anemeHToB (FEM — Finite Element Modelling) ncnonb3dyetca B TOM Yncie 1 ng 6a30BbiX CUI0BbIX
pacyeToB, MpW M3Y4YeHWU MNOBEAEHUS Ky30Ba BO BPEMSA CTONKHOBEHWUA W UCCEf0BaHUAX
BMGpaLMM ¥ Wyma.

BbicoKas KpyTunbHas XeCTKOCTb Ky30Ba HexenartesbHa Ansg aBToMobunen, paboTtatowmx
Ha Nnoxmx goporax n 6e3noporkbe. MocToaHHbIE NEePEKOChl Ky30Ba NpuU nepeesae HEPOBHO-
CTEN MPU BbICOKOW ECTKOCTU NPUBOASAT K MOAB/EHUIO TPELWMH B Hanbonee HarpyxeHHbIX
30Hax. [103ToMy Hecyline cucTeMbl BHEAOPOXKHMKOB BbINOSHAIOT B BUAE paMbl, XOPOLLO pabo-
TalolWeNn Ha KpydyeHne, Ha KOTOPYIo yCTaHaBNMBAOT pa3rpyKeHHbIM Ky30B HEBbLICOKOW Kpy-
TUJIbBHOM YKECTKOCTH.

Ky30Bbl COBPEMEHHbIX JIEFKOBbLIX aBTOMOOGUEN B 0693aTe/IbHOM NOPSAKE OCHaLLaTCA AoN0-
HUTENbHBIMW 3/IEMEHTaMU LIYMOWU3O0NALLMKU 38 CHET MPUMEHEHUSA MPOTUBOLLYMHbIX MacT, GUTYMHbIX
MacTUK, TENNOU3OJIALMOHHBIX U NepdopUpPOBaHHbIX KAPTOHOB U T. N. 1on Ky30Ba JIerKoBbIX
aBTOMOGUNIEN Nepes OKPacKOM MOKPbIBAIOT TEPMOMIaBKUMU BUTYMHbLIMU NUCTaMK, KOTOpble
npu NocneaytoLLen ropsyen CyLKe pacniaBagioTca U NPOYHO CKIENBAIOTCS C MOBEPXHOCTLIO Nona
M CO CNOUCTbIMU TEPMOLLYMOM3ONAALMOHHBIMW MPOKIaAKamu, YNOXEHHbIMU Ha BUTYMHbIE NIUCTbI.
An§a wymounsonaunmn 60KOBUH Ky30Ba W IBEPEN NMPUMEHAIOTCH WYMOU30ALUOHHbIE MACTUKH,
BOWJ/IOK M KapTOH C MEHOBOJIOKHOM, a 415 M30NALMK KPbIWKW Ky30Ba — neHonnact, nepdopupo-
BaHHbIM KapTOH W NPOKNaAKM U3 cTeknonnactuka. LLymou3onsaunMoHHbIMM MaTepuanamm
MOKPbIBAIOT U CTEHKM MOTOPHOIO OTCEKA.

KY30Bbl ABTOBYCOB

CoBpeMeHHble aBTOOYCbl 60MbLIEN YaCTblO UMEIOT LiefIbHOMETaNIMYECKUE KapKacHble Ky30Bbl Ba-
FOHHOro TUMa, N03BoASAWME Hanbonee paunoHaibHO UCNOAb30BaTh NaowWwanb canoHa.

Ky3oB aBTO6YyCa COCTOMT U3 KapKaca (puc. 7.5), HapyXHOM 0B6MLOBKK, BHYTPEHHEN OOUBKM,
nona, OKOH, ABEpeW 1 T. A. BHYTpK Ky30Ba pa3mMellaloTcs CUAeHbs 419 MacCaXKMpoB U BOAUTENS.

KapKac saBnsieTcs OCHOBHOW YacTblo Ky30Ba aBToOyca, B 60/bLUMHCTBE C/y4aeB ero genatoTt
CBapHbIM M3 CTallbHbIX TPYG NPSMOYrofibHOro cevyeHus. CylecTBYOT KOHCTPYKLIMM KapKaca, Bbl-
NONMIHEHHbIE U3 aNtOMUHUEBDLIX Npodunen. B KayecTBe HapyKHOM 06MLOBKU MPUMEHSIOT CTaslb-
Hble JINCTbI, MPUBAPEHHbIE K KapKacy, Uau antoMUHUEBbLIE IUCTbI, COEAMHEHHbIE C KApKacoM 3a-
Knenkamu.
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Puc. 7.5. Hecyuwass KOHCTPYKLUA Ky3oBa
aBTOOGycCa

OfHO U3 BaXKHeNLW KX TPeOOBaHWUM K KOH-
CTPYKLMKU FTOPOACKNX aBTOOBYCOB — 06EeCNeynTb
yAo6CTBO MOCajKW M BbiCaAKW Naccaxupos
Ha oCTaHOBKax. [/ 3TOro CHWMAalT BbICOTY
nona aBTobyca, a NPoeMbl ABEpen fenatT Kak
MOXHO WWpe, caMu ABEPU B OTKPbLITOM COCTO-
AHUK cTpeMaTcs ybpaTb U3 npoema. B 1o e
BPEMS ABEPU HE AOMKHbI CMIbHO BbICTyNaTb
Hapyy B OTKPbITOM COCTOSIHWUM, YTOBbI HE Me-
WaTb nocajgke naccaxKMpoB C ynuubl B aBTO-
6yc. lNoaTtomy [ABepu [AenatT CABWMKHBbIMU
Ha KPOHLWTEMHAX K yerpaloLWwmMmMmncs B NON0CTH
BHYTPW cafioHa, MHOrAa — CKNaHbIMK, HO B Jt0-
60M cilyqae — pacnalHbiMU (puc. 7.6). Macca-
UPCKME OBEpU FOPOACKUX M MPUTrOPOAHbIX
aBTOGYCOB OTKPbLIBAIOTCS M 3aKPbIBAKOTCS, KaK
npaBwuIo, C MOMOLLbIO MHEBMATUYECKUX MEXa-
HM3MOB, YNPaBASEMbIX BOAUTENEM.

Ky3oB mexayropoaHero aBTobyca AOMKEH
MMETb AOCTATOYHO BMECTUTENbHbIA OTCEK ANs
6araxa. Hanbonee 4yacto ato o6ecrneynBaeTcs
NPUMEHEHWEM NONYTOPA3TAXKHON KOMMOHO-
BOYHOWM CXeMbl, KOrAa MacCaKMPCKUM OTCEK
pacrnonaraeTcs B BEpXHeWN YacTu Ky30Ba, a 6a-
raX]Hbl OTCEK — MOA HMM B LEHTpPasibHOM
yacTtu (puc. 7.7).

Puc. 7.6. iBepu ropoackoro aBroéyca

Puc. 7.8. ByxaTaKHbi# aBTOOYC

MHoraa ans NoBbILWEHUSA NacCcaXMPOBMECTUMOCTU Ky30Ba KaK FOPOLACKUX, TaK U MEXAYropoa-
HbIX @aBTOOGYCOB [enatTcs ABYXATaXKHbIMU (pUC. 7.8), C YCTAaHOBKOWM B CaslOHe NIECTHULLbI MEeXay

3TaXKaMu.

OKHa aBTOGYyCa (BeTpoBOE, 6OKOBbIE, 3aHEE) BbIMNOHAIOT Pa3dHbiMK N0 GOPME U KOHCTPYKLIUK
M YacTO BK/IEMBAIOT B NMPOEMbI Ky30Ba A/151 MOBbILEHWS €r0 ECTKOCTH.
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CuaeHbsl B aBTOBOYCax A/1si MaccaxmpoB U BOAUTENEN UMEIOT Pas/IMYHYIO KOHCTPYKUMIO. Cuae-
HbSl MACCaXXMPOB MOTYT OblTb KaK PEryiMpyembiMu, Tak U HeperynampyeMbiMu. Heperynupyemble
cUaeHbs MPUMEHSIOT B TOPOACKUX, Peryinpyemble — B MEXAYropoaHblx aBTobycax. [ocneaHve
BbINOJIHAIOT B BU/I€ MOyCnasibHbIX Kpecen ¢ U3SMEHSEMbIM YI/IOM HaKI0OHa CMUHKK, C NoayLKaMu
W CMMHKaMW MOBbIWEHHON MSArKocTU. CuaeHbe BoaMTeNnsl, 06blYHO PErynMpyloT B MPOAOSbHOM
HanpaBieHWN, NO BbICOTE M MO Yry HAaKNOHa CNUHKKU. YacTo oHO 6GbiBaeT 060py10BaHO aMOPTU3K-
pyloLlLen NOABECKOMW, KOTOpas racut KosnebaHus CUAEHbS, BOSHUKaIOLWME NPU ABUKEHUU MO He-
POBHbIM AOPOram.

KABUHbI U KY30Bbl FPY30BbIX ABTOMOBUJEN

[py30BO# aBTOMOGW/Ib UMEET KabWUHY 1 rpy30BOM KY30B.

KabwuHa npeactaBnseT co60M KEeCTKY0 CBapHYIO Lie/ibHOMETaIMYECKY0 KOHCTPYKLUIO, COCTO-
SILLYIO U3 KapKaca KpbllW, BEPXHEN, 3aAHEN 1 BOKOBbIX NaHenen. KabuHbl rpy30Bbix aBTOMOOUIEN
6bIBalOT KANnoTHOro U 6eckanoTHOro Tuna (puc. 7.9).

[Bepn KabuHbl UMEIOT ONyCcKaloLWmecs cTekna M NOBOPOTHblE GOPTOYKKU. MogbeM U onycKa-
HWe CTEKON, a TaKkKe Ux drKcaums B 1t060M HEO6XOAMMOM NOMOXKEHUK, OCYLLECTBASIOTCS NPU NO-
MOLLM CTEKIOMNOABEMHUKOB, PACMONOXEHHbIX BHYTPMU ABepei. B 3aKpblTOM MONOXKEHUU ABEPU
YAEPXKMBAIOTCA NOCPEACTBOM crneuunalbHblX 3aMKOB. BeTpoBble cTekia — TpaBmo6e3onacHble,
TMMNa TPUNEKC.

CuaeHbe B KabuHe MOXeT OblTb ABYX— WM TpexmecTHbIM. OHO BbIMONHAETCHA O6LWMM And
BOAMUTENS M MACCaXKMPOB WK pa3aenbHbIM. [Npy pa3aenbHON KOHCTPYKLUMK CUAEHbE BOAUTENS
[enaeTcs peryimpyeMbiM B rOPU30HTaNbHOM M BEPTUMKANIbHOM HamnpaB/iEHUSX, @ TaKXKe No Ha-
KJTOHY MOAYLWHKK U CMUHKKU. KabuHa MarucTpasnbHblx Tarayen obopyayetcs OgHUM WaW ABYMS
cnanbHbIMKM MECTaMM, KOTOpble pacrnofnaratTcs 3a CNMHKOW cuaeHbs unm ceepxy. CnanbHoe
MECTO, PacrofioXXeHHOEe CBepXy, AenaeT KabuHy 6oiee KOMNaKTHOM B NPOAO/IbHOM HarnpaBs/e-
HWUUW, HO yXyAlwaeT ycnoBus otabixa. Kpome Toro, KabuHbl TXKENbIX MarucTpanbHblX Taradyewn
060pyAOBaHbl KyXHEN U YMbIBaIlbHUKOM, TENEBU30POM, KOHAULMOHEPOM, XONOANIbHUKOM, Ty-
anetom, CUCTEMOM CMYTHWMKOBOW HaBUraLuu u Ap. ycTponcTBaMu. AN CHUXKEHUSA 3aTpaT
Ha NPOM3BOACTBO HEKOTOPbIE GUPMbI-U3TOTOBUTENN NPUMEHSIOT ANS MOJAENbLHOro psiga rpy3o-
BblX aBTOMOOUWNEN OfHY U Ty e KabuHy, HO B Pa3HbIX MCMOJIHEHUSAX: CO CNafibHbIM MECTOM MK
6e3 Hero, C HU3KOW UM BbICOKOM KPbILIEW U T. 4.

KabwuHbl, pacnonoxkeHHble Haj ABuratenem, 4acto AenatT OTKUAbIBAIOWMMUCA Ha NepefHUX
LIaPHMPHbIX onopax. 3To o6eryaeT AOCTyN K ABUraTeNto U Apyrnm arperatam. MNpu oTKUHYTOM Ka-
61HEe ee Macca ypaBHOBELWIMBAETCS NMPYKMHAMU, KOTOPbIE PACMONOXKEHbI NO4 NepefHen YacTblo
KabWHbl M yNnpatoTcs B NonepeynHy pambl asToMobuns. B 3agHen 4act KabuHbl yCTaHOBNEH 3a-

Puc. 7.9. Tunbl KAGUH: @ — KanoTHbIN; 6 — GeCKanoTHbIN
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NMOPHbI MEXaHU3M, KOTOPbIM UCKIOYaeT CaMONpPON3BO/IbHOE OTKMUAbIBaHWE KabWuHbl NPy ABUXKe-
HUWU. HacTo ang nogbemMa KabuHbl UCMONb3YEeTCA TMAPOLMINHADP, AaBEHUE B KOTOPOM CO34aeTcs
HacoOCOM C Py4YHbIM NPUBOAOM.

KabuHbl COBPEMEHHbIX FPy30BbIX aBTOMOGMAEH MMEIOT COBCTBEHHYIO CUCTEMY NMOAPECCOPHUBAHNS,
T. €. KPENATCH K pame He eCTKO, a C NMOMOLLbIO YIPYrUX U racalmnx 3/1EMEHTOB: PE3UHOBbLIX MOAYLLIEK,
MPYK1H, aMOPTU3aTOPOB. Takas KOHCTPYKLMSA NO3BOMAET YAYHLWUTb YCIOBUS PaboTbl BOAUTENS.

[py30BONM KYy30B MOXET BbINOMHATLCS B BMAe 60pTOBOM NaaTtdopmbl (@aBTOMOGUAM 06LLETO
Ha3Ha4yeHus), caMoCBasbHbIM, B BUAE PyproHa, LUMCTEPHbI U T. 4. (CneuManM3MpoBaHHblie aBTo-
Mo6unun). MHorga Ha MecTo rpy30BOro Ky3oBa yCTaHaB/IMBAETCSA TEXHOIOrMYeckoe o6opyaoBa-
HUE: MOAbEMHbIN KpaH, MoXapHasa NecTH1La, KoMNpeccop 1 T. 4. (cneunanbHble aBTOMOOUN).

BbopToBas nnatdopma COCTOMT N3 OCHOBaHMS, Nosia u 60pToB. OCHOBaHME BKIOYAET NPOAOSb-
Hble M NonepeYHble BanKku, K KOTOPbIM NPUKPENIEHbI MO, HENOABUXHbIN NepeaHnin 6OPT, a TaKKe
OTKMAHble 6OKOBbIE 1 3aaHNIK 60pTa. OTKMAHbIE 6OPTa COeAUHEHbI C OCHOBaHWeM nnatdopmbl € No-
MOLWbO NeTeNb, a NnepeaHnn 60pT — HEMNOABUMKHbIMU CTOMKaMW. B NOAHATOM MOMOXEHUU OTKMA-

K P bl WA

CTEHEKA

CTEHEKA

THER e mea

Puc. 7.11. Cneynann3mpoBaHHble Ky30Bbl
rpy30BbiX aBTOMOGOWJIE: a — KapbepHbIi
I e = camocBan; 6 — ¢yproH Ha waccu MAS;
Puc. 7.10. Ky3oB U3 caHaBUY-NaHeneun B — LUCTepHa Ha waccu KamA3
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Puc. 7.12. MeTtog rugpodopmoBaHUs s U3-
roToBJIEHUSA CTa/ibHbIX Ky30BOB. Ha pucyHKe
nokasaHa nocnefoBaTeNbHOCTb CO3AaHUSA
JIOH)XXepoHa Ky3oBa meTtoaom ruapodopmo-
BaHUs

§45

Hble 6opTa yaepXuBaloTcs cneumnanbHbIMKU 3a-
nopamu, pacrnoNoXeHHbIMKU B yrnax CoeauHe-
HMa 6opToB. bopToBas nnatdopma B cbope
NPUKpPeneHa K pame aBTomoomns.

BbopTtoBble nnatdopmbl 060pyaAyOTCH A0-
NOMHWUTENIbHBIMKU  YCTPOMUCTBAMM, KOTOpble
obecneynMBaloT BO3MOXHOCTb HapallMBaHuUs
BbICOTbl GOPTOB M YCTAHOBKY TEHTA.

[Mpon3BOACTBO CMELMaNM3NPOBaHHbIX Ky-
30BOB SBMISETCH OTAENbHOWM MOAOTPAC/bIO B aB-
TOMOGWNbHOM MPOMbIWAEHHOCTU W 3a4acTylo
CBSI3aHO C MPUMEHEHUEM BbICOKMX TEXHOMOMUN.
OaunH 13 npumepoB — pedpurKepaTopHbIn Ky-
30B, TO eCTb GYProH, NpeaHa3HavYeHHbIN 4n1s ne-
PEBO3KM CKOPOMOPTSALLMXCA TOBapoB. B coBpe-
MEHHbIX KOHCTPYKLMSAX TAaKMX KY30BOB MX CTEHBI,
MoJ U NOTOJIOK U3roTaBIMBatoT U3 TaK Ha3blBa-
eMbIX CaHABWY-NaHeneun, NpeacTaBigowmx co-
OO0WN Nerkue v NPOoYHble TPEXC/IOMHbIE MaHenNu,
BK/IOYaIOLLME HapYXXHYIO W BHYTPEHHIO 06-
LUMBKK, MEXIY KOTOPbIMK pacrnonaraeTcs c/on
TENI0M30M9UMOHHOM NeHbl (puc. 7.10). NMpume-
YyaTenbHO, 4TO CTEHbI, MO U NOTONOK Npu c6op-
Ke CKneuBatoTcs Apyr ¢ Apyrom.

K nepegHen cteHKke pedpwvkepaTopa CHapy-
W KpenuTca cnelunanbHas XOnoAunbHas ycTa-
HOBKa, No3BONSIOWAs NOLAEPKMBATb B 3aKpbl-
TOM MpocTpaHcTBe GyproHa 3ajjaHHbIv Temnepa-
TYPHbIA pexmM. O6bIYHO TaKMe YCTaHOBKMU UMe-
0T @aBTOHOMHbIN UCTOYHUK MUTaHUA (HEOOSbLLIOK
[BC) nnu nutatotcs ot 60pTOBOV CETU TAraya.

Pa3Hoo6pasune cneunanu3mpoBaHHbIX Ky-
30BOB (puc. 7.11) cBA3aHO C HEOBXOAMMOCTbLIO
o6ecneynTb NepPeBO3KY Pas3nyHbIX TUMOB rpy-
30B (KMAKKe, ra3006pa3Hble, Cbifyyne, B3pbl-
BOOMNacHble, HerabapuTHble, CKOPOMopTALLIne-
cs, O6bEMHbIE U T. A.).

MATEPWUAJbI 419 U3roTOBJIEHUA KY30BOB

TOHKOJIUCTOBASA CTAJIb

BoNbWMHCTBO Ky30BOB COBPEMEHHbLIX aBTOMOOGUIEN BbIMO/HEHbI U3 NIMCTOBOW CTaNu TOJILLMHOM
0,6-3,0 mM. Hapsigy C HU3KOYrNepoanCTOM CTasibio B NocnefHee BpemMs aKTMBHO NpUMeEHSAeTCA
HU3KONErMpoBaHHasa TOHKONIMCTOBANA CTallb, KOTOPas, C OAHOM CTOPOHbI, XapaKTepuayeTcs NOoBbl-
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LLUEHHOW MPOYHOCTbIO, @ C APYron — COXPaHSaeT «No4aT/IMBOCTb», HEOGXOAUMYIO AJ151 C/IOXKHOW U rNy-
GOKOW WTAaMMOBKK B OFPOMHbIX FMaponpeccax, KoTopble 06bI4HO MCMOJb3YIOTCA NPU U3roToBe-
HWUU KY30BOB.

CoBpeMeHHble BbICOKOMPOYHbIE CTann NPUMEHSIOTCA A9 NaHenen Ky3oBa, KOTopble BOCMpU-
HMMalOT CaMble BbICOKME HArpy3Ku OT U3MMOBAIOLLMX U KPYTALLMX MOMEHTOB WK NPW NOMOLEHUN
3HEeprum CToNKHOBEHUS. Mcnonb30BaHMe TaKMX BbICOKOMPOYHbIX CTanern No3BonseT U3rotoBnaTb
Ky30BHble NaHen 6051ee TOHKUMMU, YTO MPUBOAUT K SKOHOMWUM MacChl. B HEKOTOPbIX COBPEMEHHbIX
aBTOMOOMbHbIX Ky3oBax A0 50 % NMCTOBOW CTanun IBNSIETCH BbICOKOMPOYHOM.

XoTa GopMmnpoBaHUE NaHenen rmaponpeccoM OCTaeTcs caMbliM pPacnpoCTPaHEHHbIM CMOCo-
60M 4719 U3roTOBNEHUS CTa/lbHOrO Ky30Ba, B HAcTosllLLee BpeMs pa3BMBaETCs TEXHONOMMSA Ha OC-
HoBe rmapodopmMoBaHms (puc. 7.12), Npu KOTOPOM cCTanbHas Tpyba-3aroToBKa paclunpseTcs
B GOpPMe UMMYNbCOM BbICOKOIrO BHYTPEHHErO rMAPaBAMYECKOro AaBNEHUS. ITO — anbTepHaTMB-
HbIA MyTb CO3[aHMS 3aKPbITbIX MOMOCTEN Ky30Ba; MOXET UCMONb30BaThCs, AN GOpMUPOBaHUS
CTOEK [1BEPH, YCUNIUTENEN KPbILWW, OKOHHbIX PaM WK aeTanen nepeaka.

AJTIOMUHUEBBIE CINJIABbI

OCHOBHbIM MPEVMYLLECTBOM WMCMONb30BAHWUA allOMUHUEBLIX CM/ABOB SBASETCA WX Manas naoT-
HOCTb. Macca Ky30Ba 13 alloMUHMEBOIO CMNlaBa MOXET ObITb NPUOBAN3UTENBHO B ABa pa3a fierye aK-
BMBA/IEHTHOrO CTa/IbHOrO Ky30Ba C TaKMMM e xapaKTEePUCTUKaMM MO KECTKOCTU U NaCCUBHOW 6e3-
0nacHOCTU. AIIOMWHWIA MEHbLLE KOPPOAMPYET, T. K. 3aLUMLLIEH MOBEPXHOCTHON OKMCHOW MIIEHKOW.

[NaBHbIN HEOCTATOK aNlOMUHKUA — €ro CTOMMOCTb, KOTOpas CYLWECTBEHHO Bhllle, YEM Y aHa-
JIOTMYHOW BbICOKOK@4YeCTBEHHOM CTann. ATIOMUHUI Xy)XKe NOALAETCSH KOHTAaKTHOM CBapKe, YEM Ju-
cToBas cTanb (CBapKa anloMuWHUSA TpPebyeT 4pe3Bbl4alMHO TOYHOrO KOHTPOIS CBApO4HOro TOKa
1 BPEMEHM KOHTaKTa). ANOMUHWI paHblle UCNONb30Bascs TO/IbKO Kak MaTepuan anga osuraTtenen,
KOpPOOBOK nepenay 1 Yacten noaBecku. B Ky30BOCTPOEHMN aNtOMUHUI Ha4YMHAET UCNONb30BaTbCs
N5 OTbEMHbIX YacTen Ky30Ba (ABepH, KanoT U KpbllwKa 6ara)KHMKa), B pesynbrate 3KOHOMMTCS
mMacca v antoMMHUEBbLIE YaCcTW MOryT 6blTb COOpPaHbl OTAENbHO U 3aTEM NMPUCOEANHEHBI K KY30BY
MeXaHU4YEeCKMMU CPpeacTBaMK; 3TO NO3BONSET n3bexaTb MHOMMX TEXHUYECKUX NPo6ieM, CBS3aH-
HbIX C 3TUM MaTepUanIom.

B TO e Bpems CyLLEeCTBYIOT KOHCTPYKLUMWU 4aCTUYHO (puc. 7.13) nam NOSHOCTbIO antoMUHKUe-
BbIX KY30BOB, HanpumMep npocTpaHcTBeHHas pama ASF ¢upmbl Audi, Npon3BOACTBO KOTOPOro
TpebyeT CyLleCTBEHHON MOAEPHU3ALMN TEXHOOIMYECKOro npouecca.

Puc. 7.13. AnemeHTbl NepeAHel YacTU Ky3oBa U3 aJllOMUHUA
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MNNACTMACCHI (MJTIACTUKH)

[Mnactmacchl ABNSIOTCS anbTepHaTUBON allOMUHMIO, @ TaKKe 06ecrneynBaloT CHUKEHNE MacChl Ky-
30Ba. OgHaKo UX NPUMEHeHWe CTanKMBaeTcs ¢ NpobaeMamun NOBTOPHOM NepepaboTKu (PeLmpKyns-
uuu). OTCyTCTBME KOPPO3MKU — 3TO pesyabraT MCNONb30BaHUS NiacTtMace, XoTs Matepuasbl 3TU AB-
NATCA TPYAHBbIMK Ans nepepaboTku. CeroaHs M3roToBUTENN CTPEMSATCS OrPpaHnyYUTL MPOU3BOACTBO
HECKONIbKMMU YUCTLIMK MacTMaccaMu, Cpean KOTopbIX Hanbonee UCnonb3yeMbiMU ABASIOTCS: NOU-
amuj (HewnoH), NonuKapboHaT, NOIMATUAEH, MOAUMPONUAEH U NOIMypeTaH. [nactmacchl, cogepxaline
rasbl U paspyLiatolne 030HOBbIN cnown, Hanpumep, noansuHunxiopug (PVC — Polyvinyl Chloride)
n nonutetpadptopatuneH (PTFE) BbIXOAAT M3 06paLLeHums.

MnacTmMaccbl NTOBCEMECTHO MPUMEHSIOTCS TaM, TAe UX NPeUMYLLLECTBa O4EBUAHLI, HAaNpumep
B GOpMOBaHHbIX 6aMnepax, B KOTOPbIX COMPOTUB/IEHWE HE3HAUYUTENBLHOMY Pa3PYLLUEHWUIO NPK yaa-
pe ABNASeTCs YPe3BblHaNHO LLEHHbIM.

KOMMO3UTHbIE MATEPUAJIbI

KoMMo3uTHble maTepmasbl COCTOAT U3 ABYX M 6osiee GUIUYECKMX WU XUMUYECKUX KOMMOHEHTOB,
NPOYHO COEAMHEHHbIX Mexay coboin. OCHOBHOE MNPEUMYLLECTBO KOMMO3UTHbIX MaTepuasnoB
B TOM, 4YTO OHM 06nafatoT KOMOGUHaLMEN CBOMCTB, KOTOPbIE HE MPUCYLLM OTAENbHbIM KOMMOHEH-
TaM. Ha3BaHHble maTepuanbl MOryT ObITb MOyYEHbI CNEKaHWEM YacTuL, COEAUHEHNEM C/TIOEB pas-
JIMYHbIX MaTepuanoB UInM apMUPOBaHWEM OHOrO MaTtepuana BOIOKHamMu Apyroro.

MepBbIM KOMMO3WUTHLIM MaTePHUanoM MCMoNb30BaHHbIM B Ky30BE TPAHCMOPTHOrO CpeacTsa
6bin cteknonnactnuk (GRP — Glass Reinforced Plastic), B KOTOPOM MOAM3CTEP MM 3MOKCUAHANA
CMoONla COeiMHEeHa CO CTEKOBOIOKHOM. B roTOBOM n3aennn CTEKI0BOJIOKHO o6ecnevymBaeT 60/b-
LYK YacTb MEXaHMYEeCKOM MPOYHOCTH, B TO BPEMS KaK OCHOBa M3 CMOJ NoaAepKnBaeT Gopmy u
obecrneynBaeT yao6¢cTBoO 06paboTKM MOBEPXHOCTH.

AnbTepHaTMBHbIA MOAXOA WMCMOAb3yeTcs B JMCTOBOM oTanBKe (SMC — Sheet Moulding
Compound), B KOTOPOW MTMOKKUE NUCTbI YKPENIEHHOM CMOJIbl MOATOTOBJ/IEHBI U 3aTEM CMPECCOBaHbI.
MeHblune, HO 60/ee TONCTble, KOMMOHEHTbI MOTYT ObiTb CHOPMUPOBAHbLI U3 FYCTOrO NUTLEBOMO
KomnayHza (DMC — Dough Moulding Compound). Hanbonee 4acto MCNofib3yeMblil «<KapKac» BO
BCEX 3TUX MaTepuanax — CTEKIOBOJIOKHO, KOTOPOE ABASETCH [elleBbIM, KA4ECTBEHHbIM U UMEET
0YeHb BbICOKOE OTHOLLIEHME KECTKOCTU K Macce. s cneumanbHOro npMMeEHEHUs B JOPOrocTos-
LMX KOHCTPYKLMAX MCMONb3YIOT 60JIEE ECTKOE U MPOYHOE YINepoancToe BOTIOKHO — KeBnap, OHO
4acTo MCMONb3YETCS B KAYECTBE OCHOBbLI NPU M3rOTOBIEHUM «<KOKOHAa» FOHOYHOIr0 aBTOMOGUS.

Pa3nnyHble TMnbl CNOMCTbIX MaTepuanoB NONy4MIN Ha3BaHne caHaBuY-naHenun (Sandwich) —
B BUE NIACTMaCCOBbIX CIOEB MEXAY TOHKMMU CNosiMKU cTanu. MNaHenu, caenaHHble n3 Takoro Tu-
na matepuana, Moryt JeMcTBoBaTb Kak 3aQPEKTUBHbBIE LLYMOMNOINOTUTENN.

§46

OKPACKA U KOPPO3UOHHASA 3ALLUTA KY30BOB

OaHa 13 OCHOBHbIX MPUYMH, CHUXKAIOLLIMX CPOK CNy6bl COBPEMEHHOIO Ky30Ba — €ro Koppo3us.
[na npefoTBpalleHne 3Toro npoLecca Ky3oB BO BpeMs MPOM3BOACTBA NoABEPraeTcs psiay TEXHO-
JIOTMYECKMX onepauuin. BaxHyto posib NpU 3TOM UrpaeT KavyecTBO OKPACKW Ky30Ba, OT KOTOPOW
3aBWCUT KaK KOPPO3MOHHas CTOMKOCTb, TaK M MPUB/EKATENbHOCTb BHELWHEr0 BUAa aBTOMOGUS.
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Puc. 7.14. TexHONOrM4eCKUM npoL,ecc OKPacku Kysosa

Moaxofd K 3awuTe OT KOPPO3KUK U OKPaLLMBAHMIO CTan ropasao 6osee cTaHAaPTU3MPOBAHHbIM
3a nocnegHue 20 net. Cenyac OCHOBHbLIM CMOCO60M aHTUKOPPO3UOHHOM 3alUuThbl Ky30Ba ABASET-
€Sl NOKPbITUE IMCTOBOW CTaNu C OAHOM UM 06EUX CTOPOH CNOEM LIMHKA MW ranbBaHU3MpOBaHWe
ee [10 NpeccoBaHus. 3Ta 3alimTa 06bI4HO UCNOSbIYETCH AN TEX YacTen Ky30Ba, KOTopble 60/iblue
BCEro NoABepXeHbl KOPPO3UKU: AHULLE, KPbINbs, NaHeN ABepU, BHYTPEHHWE CTOPOHbLI apOK Konec
W Apyrve BaKHble YacTu KapKkaca. HeKkoTopble M3roToBmUTENW, 0AHaKOo, o6ecnevymMBatoT NosHyio 3a-
LWMTY Ky3oBa, ucnonb3ys 100 % -Hoe ranbBaHM3npoBaHue cTtanu. MNosBblleHHas 3PpEKTUBHOCTb
OCHOBHOW 3aluTbl OT KOPPO3MK YMEHbLLMAA NOTPEOHOCTb B AOMOAHUTENbHOM 3aLWUTHOM MOKPbI-
TUKM aHMWa. Macca MacTUKKM, HAHOCMMOW Ha AHMLLE Ky30Ba, cocTaBnseT 10—18 Kr. lononHuTeNbHble
MaTtepwuasbl, B BU4e U30JMPYIOLLEN MACTUKK (B BOMbLUMHCTBE Cly4aeB NOAUBUHWUAXIOPKA), HAHO-
CATCS Ha Ky30B BPYYHYIO UM B KPUTUHECKMX LWBAX — Po60OTOM. [leTanu, Hanbonee noaBepKeHHbIE
BO3/ENCTBUIO BblOpacbiBaeMbIX U3 MO KONIEC KaMHEW, U3roTaB/IMBatOT U3 MEXaHUYECKN CTOMKUX
nnactmacc.

OKpacKa Ky30BOB Ha COBpPeMeHHbIX aBTO3aBOJax — MHOroaTanHbIn npouecc (puc.7.14). B pe-
3y/bTate KPacoyHOE NOKPbITUE COCTOUT U3 HECKOJIbKMUX CI0EB:

— 3allMTHbIN CNoK, NonydyaeMsbl anektpodopesom (20-30 MKMm);
— TPpyHTOBKa (OKO/0 35 MKM);

— OCHOBHOM OKpaco4HbIv cnoi (35-45 MKm);

— nakupyowmm cnon (40-45 MKM).

B oTBeT Ha 3anpocbl NOTPEOUTENS TEXHOIOMUSI OKPACKK CTaHOBUTCA 6osiee cnoxkHon. OKpacKa
TMNa MeTalMK ¢ fo6aBNeHMEM aNtoMUHUEBOM NyApbl MPUMEHSETCS AN 3HAYUTENIbHON YacTu
JIerKoBbIX aBTomMo6unen. Bce 6onbliee KONMYECTBO M3rOTOBUTENEN NpeanaraeT Apyron Tum no-
KpbITUs — nepnamyTp, B KOTOPOM BU3yaibHbl 3QDEKT JOCTUTHYT BKPanJeHUEM B CIOM KPacKu
YyacTuy, crtoasbl.
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§47

KY30B U ASPOANHAMUKA ABTOMOBUNA

lMoHATME «@3poanHaMMKa aBTOMOGKASA» BKIOYAET B 6 MHOIO acneKTOB, BaXHENILUMMU U3 KO-
TOPbIX ABNSIOTCA:
— obecneyeHne MUMHMManbHOM CKUJibl CONMPOTUBIEHUS BO3ayXa Npu ABUXKEHUN aBTOMOOGKAS C Lie-
/b0 YMEHbLIEHMS pacxoia TONMBa UK NOBbIWEHUS CKOPOCTU ABUMKEHUS;
— YMEHblUeHWe as3poaMHaMMUYeCcKOor NOAbEMHON CUIbl, CTPEMSLLENCS OTOpBaTb aBTOMOOWIb
OT IOPOIU U CHUXKAIOLLEN CLIEMNSIEHUE KONEC C JOPOKHbIM MOKPbLITUEM;
— CHWXXeHWe 3arps3HeHUs CTEKO, PyYeK ABEPEN U APYrnx NOBEPXHOCTEN aBTOMOOUS;
— obecnevyeHre onTMMasbHbIX BO3AYLWHbIX MOTOKOB A/19 CHaGXeHUs ABUraTenst BO34yXOM, ero
OXNTaXKAEHUS, BEHTUAALMKN CanoHa;
— CHUWXeHMe a3poanMHaMMYecKoro wyma.
Ky3oB aBTOMO6U/IA, 0COGEHHO IErKOBOr0, Kak Hanbonee KpynHas 4acTb aBTOMOOWAS, OKa3bl-
BaeT pellalollee BAUSHUE Ha XxapaKTep B3aMMOAENCTBUS aBTOMOOUIA C BO3AYLIHOM Cpeaomn.
AsapoanHamMu4yecKoe ConpoTUBEHNE (MM CONPOTUBNEHWE BO34yXa), KOTOpoe MelaeT ABU-
raTbCsl aBTOMOOUWNIO BNepes, pe3Ko yBenniMBaeTcs (B KBagpaTM4HOM 3aBMCUMOCTH) C POCTOM
CKOPOCTW ABWMXXEHMS, a TaKKe 3aBUCUT OT NJolLaaM NonepevyHoro ceyeHnss aBTomobuns u co-
BeplweHcTBa GOpMbl Ky30Ba, KOTopoe onpeaensercd KoapOULUMEHTOM BO3AYLLIHOIO CONPOTUB-
neHuns C,. OCHOBHOM CNOCO6 YMEHbLUEHUS a3POANHAMUYECKOrO COMPOTUBIIEHUA — CO3JaHue
aBTOMOGUIEN C HU3KUM KoadduLmneHToM Cy, YTO OCOBEHHO aKTyanbHO [J1 BbICOKOCKOPOCTHbIX
aBTOMOOGUNIEN (NerkoBble, CNOPTUBHbIE). O6LWIMPHbIE UCCNeA0BaHWUS a3poaMHAMUKK, MPOBEAEH-
Hble 3a nocnefgHue 40 neT, NO3BONUIN YMEHbLWUTb KO3PduLUneHT Cy nerkoBbix aBToMobunen
NPaKTUYEeCKNn B ABa pas3a M CIKOHOMWTb
B cpeaHeM okono 1,5 n tonanea Ha 100 Km
C,% W 7 nytv (puc. 7.15).
0,45 //////////L 3T10T addEKT AOCTUTHYT 3a CHET BblGOpa ONTH-
0,40 //////// MaJibHbIX YrI0B HaK/IOHa NaHenemn Ky3osa (BeTpo-
0,35 ////////////// BOrO W 33[HETO CTEKOJ, KaroTa, KPbILWKKM Gara-
0,30 HWKa W T. [.), YAaNeHWM C MOBEPXHOCTU Ky30Ba
838 MEJNIKMX BbICTynatowmx aetanen (BOAOCIUBHbBIX
1960 1970 1980 1990 2000 YKEIOOKOB Ha Kpbille, 0604KOB dap, pa3MelLeHnr
oAb LLETOK CTEKIO0YUCTUTENEN B HULLE MOA KaroToMm),
npuaaHne ocTaBLUMMCS BbICTyMaloWUM AeTansiMm,
Puc. 7.15. CHukeHune KoadpduuumeHta C, ner- HanpuMMep 3epKanaMm, aspoavHamMryecKkmx Gopm,
KOBbIX aBTOMOGUIEeN B KOHLe XX BeKa Crna¥MBaHUs OCTPbIX Yr0B Ky30Ba (puc. 7.16).

Puc. 7.16. U3meHeHne asapogMHaMU4YECKMX CBOUCTB Ky3oBa aBToMo6unein BA3
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Ky30B COBpEMEHHOro /IerkoBoro aBToMo-
6uns B npoduib HanOMMHAET camMoneTHoe
Kpblio (puc. 7.17).

MoaTomy npu ABUXKEHUN HA aBTOMOOWUIb
JencTByeT asapoAnHaMuyeckasa nogbemMHas
cuna, Kotopas yxyalaeT ynpaBisemocCTb,
YCTOMYMBOCTb M 6€e30MacHOCTb ABUKEHUS.
Mpn rpaMoOTHOM MNPOEKTUPOBaAHUU GOPMbI
Ky30Ba NogbeMHas cuna MOXeT ObITb cylle-
CTBEHHO CHWXXeHa, 60/iee TOoro, MOXeT ObiTb
obecrneyeHa cuna, NpuKMMarwas aBToMo-
6unb K gopore. MHorga ans yBenuvyeHus Puc. 7.17. Ky30B cCOBPEMEHHOIro JIerKkoBoro
NPUXMMatOLWEN CUbl MPUMEHSIIOT AOMONHM-  aBTOMOGUANSA
Te/bHble Ky30BHbIE 3/IEMEHTbl — CMonaepbl
W aHTUKPbIIbSA (MPOodUIb NepeBepHYTOro caMosieTHOro Kpbinia) (puc. 7.18). BennynHa asapo-
ANHAMUYECKON MPUKMMAIOLLEN CUMbI A1 TOHOYHOrO aBTOMOGUAS MPU ABUMKEHUU Ha 6OSb-
LLIOM CKOPOCTM MOXET B HECKONbKO pa3 NpeBbiwaTth ero Bec.

AapogMHamMuKa rpy30BbiX aBTOMOGUIEN M aBTOOYCOB XYXKE, YEM Y NETKOBbIX, 4TO 06BbSACHAETCS
HEBO3MOXHOCTbIO MPUHLMNNANLHO NOMEHATbL GOpMy Ky30Ba: 415 ONTUMasnbHOro pa3MeLleHus
rPy30B W NacCakMpoB OCHOBA Ky30Ba [0/IKHA NPUBAMKATLCS K NPSAMOYrosibHOMY napasnnenenu-
neay. NMpaBaa, v BAMAHUE a3pOAMHAMMKKN Ha SKCMyaTalMOHHbIE CBOMCTBA TaKMX aBTOMOOGUAEN
MeHbLLE, YTO CBSI3aHO C 60/iee HU3KUMKU CKOPOCTAMM ABUKEHWS TPY30BUKOB Y aBTOOYCOB.

Tem He MeHee B nocnegHue rofbl KabwHbl M Ky30Bbl Ha3BaHHbIX TPAHCMOPTHbLIX CPEACTB Npo-
EKTUPYIOTCH C Y4ETOM alspoAnHaMUYECKUX TpeboBaHWn. ATO NPOSABAAETCA B NpuAaHUM KabuHam
6onee OKpyrbix GoOpM, YBESIMHEHUN YIrNia HaK/IOHa BETPOBOIO CTEKA, YCTaHOBKE MeXAy KabUHON
1 KY30BOM a3pOMHaMMUYECKUX obTeKaTeNnen n 3aKpbiiKoB (puc. 7.19).

Puc. 7.18. Cxema ycTaHOBKM a3poAUHaMMU4YECKUX 3/IEeMEHTOB Ha FOHOYHOM aBTOMoGu”e:
1 — nepefHee aHTUKPLINO; 2 — 60KOBas ceKkuns; 3 — 3aaHee aHTUKpbINo; P4, Py, P3 — aspoau-
HaMUYecKre NpuKMmaroLLMe Cuilbl NepeiHero Kpblna, 60KOBOW CEKLMW U 3aAHEro aHTUKpbIIa Co-
OTBETCTBEHHO
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Puc. 7.19. Ka6buHa rpysoBoro aBtomoouna Puc. 7.20. MpoTtuBorpsiseBble oGTeKaTenun
Volvo FH aBTomo6una KamA3

3arps3HgeMocTb NOBEPXHOCTEN Ky30Ba onpeaensercs ero GopmMon, pacrnonoxeHnem BbiCTyna-
IOLWMX AETaNEN M Y4UTBLIBAETCA KOHCTPYKTOPOM MPU NPOEKTUPOBaHMKU Ky30Ba. MIHOrAa ANt CHUXKEHUS
3arpsA3HAemMoCcT GOKOBbIX UM 3aflHUX CTEKO/ Ha Ky30Be yCTaHaBMBAIOT AOMOHUTENbHbIE adpOoau-
Hamu4yeckune yctponctaa (puc. 7.20), BO3AYLLHbIM NOTOK OT KOTOPbIX OTOPAChIBAET NETALLYO rpa3b.

§48

KY30B U BE3OMNACHOCTb ABTOMOBUJIA

PacnpocTtpaHeHo MHeHMe, 4TO YeM NPOYHEE Ky30B aBTOMOGUS, TEM aBTOMOGU/Ib 6e30nacHee.
B aencTBUTENBHOCTHU 3TO MHEHME MYyBOKO OWMB0YHO. XOTS aBTOMOOGUIb CO CMSATOM B rapMOLLKY
B pesynbrate aBapuu nepeHen 4acTbio NPOU3BOAUT FHETYLLEE BrevaTaeHure, HO A5 NacCaXKMpoB
3TO MOXET cTaTb crnaceHneM. Ecnu caenatb Ky30B aBTOMOOWMASA MPOYHBIM, KaK y TaHKa, TO npu
CTOJIKHOBEHMWM CO CTEHOM NMpu ckopocTn 50 KM/4, nepeaHsa YacTb gedopMunpyeTcs He 6osee Yem
Ha 10 cM. lMNpu 3TomM Ha naccaxunpoB ByaeT AencTBoBaTb 3ameieHne 100 g, a 3T0 3HaYUT, 4TO UX
BeC B MOMeHT yaapa yBennuuntcs B 100 pas. Takon NPOoYHbI aBTOMOGWUIIb OCTAHETCS MPaKTUYECKHM
He MOBpPEXAEHHbIM, Yero Henb3s 6yAeT CKa3aTb 0 HaxoAsALWmMXes B HeM ntoasx. Ky30Bbl COBpeMeH-
HbIX aBTOMOGUNEN creLmanbHO NPOEKTUPYIOTCA TaKMM 06pa3oM, YTOObl ero NepeaHsas u 3agHsas
YaCTU HECYLLLEN KOHCTPYKLMM NIErKo AebOPMUPOBAIMCH U MOTTIM MOMIOTUTbL GObLLYIO YacTb KUHE-
TMYECKOM 3HEPTUU CTONIKHOBEHMUS B TEYEHNE HECKONbKUX COTbIX A0NEN CEKYHADI.

ABTOMOGUb JOMKEH 06ecrneyYnBaThb ABa Buaa 6€30MNacHOCTU: aKTUBHYIO U MACCUBHYIHO.

AKTMBHas 6€30nacHOCTb NpeacTaBaseT co60n KOMMIEKC Mep, HanpaB/eHHbIX Ha NpeaoTBpa-
LweHne aBapuun. ATM Mepbl 06ecnedYnBatoTcs xopollen 0630PHOCTLIO C MecTa BOAUTENS, 3PTrOHO-
MUYHOCTbIO, XOPOLEN YPaBASIEMOCTbIO U TOPMO3HbLIMU CBOMCTBaAMM, MHOOPMATUBHOCTLIO U T. .

MaccuBHas 6e30nacHOCTb NpeacTaBnseT cobov Mepbl, HanpaBiEHHbIE Ha 3aLLWUTy BOAMTENS
M MaccaXupoB B cly4yae aBapun. ATOT BUA 6€30MaCHOCTU MOXKET ObiTb 06ecnevyeH pasnnmyHbiMu
YCTPOMCTBaAMMU: HaflyBHbIMM MoayLlKaMy 6€30MacHOCTH, PEMHAMM 6€30MacHOCTU C NpeBapUTENbHbI-
MU HATSHXKUTENSIMU, MATKMMK NaHenssmMmm npnbopoB, CMUMHAEMbIMU 3IEMEHTaMK KapKaca Ky30Ba U T. 4.

AneMeHTbl, 06pa3syloLine obuTaeMoe NPOCTPaHCTBO Ky30Ba (T. €. CanoH), AO/IKHbI UMETb MUHU-
ManbHO BO3MOXHble AedopmaLnn, YTOObI CHU3KUTb TAXECTb MOCNEACTBUM aBapuu AN Naccarku-
poB. CoBpeMEeHHbIM aBTOMOOUIIb, ABUMKYLLMICHA CO CKOPOCTbIO 50 KM/4, NOC/e CTONKHOBEHUS
€O cTeHon gedopmupyetca npumepHo Ha 80 cM. Ha BoanTeNa 1 NaccaXnpoB Mpu 3TOM AencTByeT
3amensieHune nopsaka 20 g. Npu TakoM 3aMeneHnn naccaxmpbl aBTOMOOUNSA 6yayT ABUraTbCcA
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MO MHEPLIMK Y HEU3BEKHO CTONKHYTCS C NPUOOPHOM NaHENbio, PYNEBLIM KOIECOM U BETPOBLIM
CTEKJIOM, YTO NPUBEAET K CEPbE3HOMY UX TPaBMUPOBaHMI0. MoaTomy Ans o6ecrneyeHns nacCUBHOM
6€30MacHOCTM B KOHCTPYKLIMM aBTOMOGUAS, KPOME ralleHWUs 3HePruu Npu CTONKHOBEHUH, IO/IXKHO
6blTb 06€crneyeHo orpaHuyeHe nepemMelleHns B HeM BOAUTENS U NaccaXmnpoB. B coBpeMeHHbIX
ABTOMOGMIIAX 3TY GYHKLMIO BbIMOHSAIOT PEMHM U NOAYLIKK 6GE30MACHOCTH.

BE3O0MNACHOCTb HECYLLEIO KY30BA

CoBpemeHHble aBTOMOGWIN MMEIOT Ky30B C MPOCTPAHCTBEHHOW CTPYKTYPOW, KOTOpasi N03BoAsSET 06ec-
NeYnTb pasymMHyto 6€30MacHOCTb NPY BO3AEWCTBUAX, BO3HUKAIOLLMX B pE3Y/bTaTe CTONKHOBEHM C Nto-
60ro HanpaBnenus. OgHako ctatucTvka ATl noKa3biBaeT, YTo Hanbosee onacHbIM SBASETCS 1060B0O€E
CTONIKHOBEHME. [lepBble oduLManbHble NpaBuia UCMNbITaHMM aBTOMOOMNEN Ha 6GE30NacHOCTb NOSIBU-
NIMCb OKOMO 35 NeT Ha3aa v OblIM HanucaHbl 45 cnyd4aeB N1060BbIX CTOSIKHOBEHMI. CeroaHs TpebyeT-
€Sl NPOBOANTL OLLEHKY 3alUMTbl NPOTMB GOKOBbIX HAE3A0B W yAapoB c3aan. bonbLUMHCTBO M3roToBUTE-
new aBToMo6MNEN NPOBOASAT COOGCTBEHHbIE UCMbITaHWS Ha 6€30MacHOCTb NPU NepeBopayYnBaHUi.

3a nocnegHue roabl BoipaboTancs 06LWMI MPUHLMI, KOTOPbIM 3aKtoYaeTcs B TOM, YTOObI pas-
paboTaTb KOHCTPYKLIMIO HECYLLEro Ky30Ba TakMM 06pa3oM, 4ToObl CanoH aBTOMOOMAA ocTancs Obl
MaKcMMasibHO HEMOBPEXKAEHHbIM, B TO BPEMS KaK NepeaHss U 3a4HAs YacTu 6blin 6bl CNOCOGHbI
nporpeccmMBHO AedbopMMPoBaTbLCS, NOrnoLLaa IHEPTUIO CTONIKHOBEHUSA. PaspylieHne nepegHemn
W 3aflHEV YacTew MOroLaeT IHEPTMIO CTONIKHOBEHUS Yepes MaacTUYeCKylo, T. €. HeobpaTuMyto
nedpopmaumio metanna. KOHCTPYKTUBHO 3M1EMEHTbI Ky30Ba BbIMOMHAOTCSA TaK, YTOObl CMUHaeMble
3/IEMEHTbI NMO3BOJIANIM HE TONbKO MOrNoWaTh MaKkCMManbHO BO3MOXHOE KOMMYECTBO 3HEPTUH,
HO W lenanu 3To Hanbosee NNaBHO C LeNbio MUHUMU3MPOBaTb MMKOBOE 3aMeasieHne. OCHOBHOWM
METOA 3aK/toyaeTcss B obecnevyeHnn Takon gedopmaumn, Npu KOTOPOW KopobyaTble npodpunm
KapKaca Ky3oBa CMUHatoTCs NyTeM NpPoAo0SibHOMO CKAaAblBaHWs (rapMOLLKK) (puc. 7.21).

PacnonoxeHne n B3aMMoAenCcTBME 3N1IEMEHTOB KapKaca 3ajatloT TakuM 06pa3oMm, 4Tobbl pas-
pyLUEHWE CUNIOBbIX 3IEMEHTOB BCErga Ha4YMHaNOCh B HYXXHOM MeCTe, MaKCMMasbHO rapaHTupys,
YTO OHO ByAEeT TOYHO TaKMM, KaK pacCYMTaHo Ha CTaguu NPOEeKTUPOoBaHUs. 19 aToro Kopobyatblie
npoduamn, M3 KOTOPbIX M3roTaBINBaIOT Ky30B, UMEIOT YIy6NeHUs U BbICTYMbl B ONpeLeNieHHbIX,
CTPOro paccyMTaHHbIX MecTax, ANs NoNyYeHUs KOHUEHTPALUN HanpsKeHUN.

Mpu pacyeTe xapaKkTepa pa3pyLlleHns, o0coO6eHHO nNepeaHen YacTn aBTOMOGKAS, yYUTbIBaIOTCS
[OMONHUTENbHbIE CUITbl UHEPLIMK M ECTKOCTM TaKUX AeTanen, Kak ABUraTenb U NnepegHue Koneca,
BXOASLLME B KOHTAKT C NPEnsTCTBUEM.

Hanbonee onacHbIM M 4acTbiM BUAOM TOGOBOIrO CTO/IKHOBEHMWS ABNSIETCS CTOIKHOBEHME ABYX
aBTOMOGMNEN C UX MOMEPEYHbIM CMelleHWeM. PaHblue NpoBOAWMAUCHL UCMbITaHWUA Ha Ge3onac-
HOCTb Mpu N060BOM yaape aBTOMO6UNS B 6apbep, NP1 KOTOPOM MMUTMPOBAN CMELLEHWE, HanpaB-
nas astomo6unb noa yrnom 30° K 6apbepy.
Ceiyac npoBOAAT UCMbITaHWUS Ha CTOJIKHOBE-
HWe NpW NoNepe4yHoOM CMeLLEeHN aBTOMOBUAS,
yaapstouwerocs B Kpan 6apbepa. Takon noaxoa,
MMeeT OAHO Heyaob6CTBO — [axe CMeLlleHue
TOMbKO Ha 1 CM MOXET NPUBECTM K CYLLECTBEH-
HbIM PasnnynsaM B MOJYYEHHbIX pe3yfbTaTtax,
TakK 4T0 HeobxoaMMa 6onbluast TOYHOCTb B pac-
NONOXEHUM UCMNbITBIBAEMOro aBTOMOGMAA
M aHanM3a NoNyYeHHbIXx pes3ynbraToB. Cuna
CTONKHOBEHWS NPUMBOAMT K aedopmauuu

NPOCTPAHCTBEHHOM KOHCTPYKLUKM Gapbepa
CO CTOPOHbI aBTOMOOGMNIS MO BCEN €r0 LMPUHE.

Puc. 7.21. CmaTMe nepegHen 4acTu Ky3oBa
npu yaape
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B HacTosllee Bpems yTBEPKAEH CTaHAAPT, B KOTOPOM YKa3blBa€TCS, YTO CTOJIKHOBEHME
¢ 6apbepoM AO0MKHO npoucxoanTb ¢ 40 %-HbIM cMelleHreM aBToMo6uns. bapbep npeacrasnset
Cco60W pa3bopHY0 METANSIMYECKYIO COTOBYHO KOHCTPYKLMIO, KOTOpast MOXET UMUTUPOBaTb CMOCO6-
HOCTb K paspyLUeHnto BCTPEYHOro TPaHCNOPTHOMO CpeacTBa.

CraHgapT Euro-NCAP ycTaHaBnMBaET, YTO UCMbITAHUSA Ha CTONIKHOBEHWE NMPOBOASATCS CO CKO-
pocTbto 64 KM/4. Euro-NCAP He aBNsieTca y3aKOHEHHbIM CTaHAapTOM, HO OH NoAAepXaH MHOXKe-
CTBOM MpPaBUTENbCTBEHHbIX M APYrMX OpraHn3auunit. BonblMHCTBO BEAYLIMX NPOM3BOAUTENEN aB-
TOMOGUIEN NPOBOAUT CBOU UCMbITAHMSA M Ha 60J1ee BbICOKMX CKOPOCTAX. Heo6XxoanmMo OTMETUTD,
YTO 3HEpPrus ygapa npu CTOIKHOBEHMM BO3pacTaeT B KBaApaTUHHOM 3aBUCUMOCTM OT CKOPOCTH
OBWXEHUS, T. €. MPU CTOIKHOBEHMK Ha cKopocTh 80 KM /4 Ky30B A0/IXKEH NOrNoTuTb Ha 56 % 601b-
e 3HEepruun, 4em Mpu CKOpoCcTM 64 Km/4. ABTOMOOGWSIbHbIE Ky30Bbl, BbiMyCKaemble C Havyana
1990-X IT., KaK NPaBWJI0, BbIAEPKMBAIOT 3TU UCMbITAHUS.

Y Ky30Ba NerkoBoro aBToMob6usis npu 1060BOM CTONIKHOBEHWM, 4aCTO CUIbHO AedbopMUupyeTcs
0651acTb CO CTOPOHbI HOT BOAMTENS, KOTOPas NPUBOAMT K ONacHOMY nepemMelleHnio neganen. B Ky-
30Bax MocneaHnx mMoaenen ycunuBatoT 3Ty 061acTb, a TaKxe pa3pabaTbiBalOTCs KOHCTPYKLMK
6e30nacHbIX Neganen, KOTopble OTNaMbIBalOTCH U HE TPABMMPYIOT HOMM BOAMUTENS. KOHCTPYKLMA
aBepei aBTOMOOMAS AOMKHa ob6ecrneynBaTb BO3MOXKHOCTb WX OTKpbIBaHWA Mnocne no60BOro
CTO/IKHOBEHMUS.

3ALLUTA OT BOKOBOIO YIAPA

Ecnu paHble cynMTanocb NOYTU HEBO3MOXHbIM 06ecneynTb 3IGPEeKTUBHYIO 3aLUnTy OT GOKOBOIo
CTOJIKHOBEHMUS, T. K. aBTOMOOWIIM HENb3S CAeNaTb TaKUMU LWUMPOKUMU, YTOOLI 06ECNEUYNTL CYLLECT-
BEHHOE NOIMOLLEHNE 3HEPTUM CTOSIKHOBEHUS 6€3 60/1bLLIOr0 CMELLEHNS GOKOBbIX 3/IEMEHTOB Ky30-
Ba BHYTPb CafioHa, TO HeAaBHO MPOM3BOAMUTENM MPULLAW K BbIBOAY, YTO 3DOEKTUBHYIO 3alUUTY
OoT 60KOBOr0 yaapa BCe e MOXKHO 06ecneynTb, pa3noXxK1B ee Ha Tpu aTana.

Puc. 7.22. Cuctembl nacCMBHOM 6€30MNacHOCTU
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Ha nepBom atane yaap AO/MKEH BOCNPUHUMATLCH OOKOBbIMU 3/IEMEHTaMMU Ky30Ba (LeHT-
panbHOW CTOMKOM, MOporamMn 1 afieMeHTaMu npoema asepen). Ha cneaytouem atane conpo-
TUBJIEHME YAapHOW Harpy3Ke HayMHaloT OKa3blBaTb YCUIUTENW BHYTPEHHEIO KapKaca ABepu
W 3anopHble aneMeHTbl ABepu. HakoHew, pUCK TpaBMUPOBaHUS naccaxumpa MOXeT ObiTb CHU-
EeH NpMMeHeHWeM GOKOBbIX nofyueK 6e30nacHOCTU U 3anoIHEHWEM BHYTPEHHUX NOJI0CTEN
ABEPU MOpuUCTbIM MaTepuanoMm. Bce coBpeMeHHble CUCTeMbl NacCUMBHOM 6e30MacHOCTH
naccaxkupos aBTomo6unsa Renault Laguna |l npeactaBnexbl Ha puc. 7.22. UHEPLUOHHO-PONU-
KOBbl€ MPUBA3HbIE PEMHU ANS NATU NACCa*KMPOB BK/OYAOT MEXaHU3Mbl NMpeaHaTAXKEHNSA
(c ABYMS pexxnumamu gns BOAMTENS) U OrPaHUYNUTENN, B TO BPEMS KaK MMEIOTCS TPU pa3inyHble
cUcTeMbl noayweK 6e3onacHocTU: 1o60Bas, ycTaHOBNEHHas B NpuOGOpHOM naHenu, 60KoBas,
YCTaHOBJIEHHAs B 3aJHUX YacTAX NepeaHnX CUAEHWN, N «3aHaBEeC», yCTAaHOB/IEHHbIV B yCUnuTe-
NSX KpblWK. MOMeHTbl cpabaTtbiBaHUA Ans NOAYLWEK U MEXAaHU3MOB HaTAXEHWUSA AOKHbI OblTb
TWwaTeNbHO CKOOPANHUPOBAHDI.

Mcnonb3oBaHne 3TUX NPUHLUMNOB B COBPEMEHHbIX aBTOMOOUIAX AaNo MOIOKUTENbHbIN 3d-
dEeKT, U TPaBMUPOBAHUSA NaCcCaxXMpPOoB U BOAUTENSA NPU BOKOBbIX CTOIKHOBEHUSAX YMEHbLUNIUCh.
OAHaKO HYKHO y4uTbIBaTb, YTO NPU CTOSIKHOBEHUU C IErKO CMUHAEMbIM TPAHCMOPTHLIM CPEACTBOM
60KOoBad 3aluTa A4o0CTaTOYHO abdEKTUBHA, HO OT CTOJIKHOBEHHWS C JepeBOM MM CTON6OM TaKas
3alluTa He Bcerja CMOXeT cnacTw.

OrPAHU4EHUE NEPEMELLEHUA MACCAXUPOB

OrpaHuyeHne nepemelleHns NaccarKMpPoB MpPW CTOJIKHOBEHWAX aBTOMOGWNEN AOCTUraeTcs Wc-
Nno/b30BaHWEM B OCHOBHOM PEMHSAMM M NoAyLIKaMn 6e30MacHOCTH.

B 60nbWKWHCTBE Pa3BUTbIX CTPaAH, 3aKOHOAATENIbCTBO TPebyeT 0643aTeNbHOM0 UCMNO0/Ib30BaHMS
peMHen 6e30nacHOCTH (N0 KparnHeW Mepe, Ha NepeaHuX CUaeHnsx). VICKIto4YeHne coCTaBAaIoT He-
KOTOPbl€ WTaTbl AMEPUKM, F4E LUMPOKO MCMONb3YIOTCA HaLyBHblE NOAYLWKK 6€30MacHOCTU. OHU, KaK

Puc. 7.23. Cxema KpenjieHusi peMHAl 6e30NacHOCTH C NpeAHaTAXUTENnemM
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npaBuo0, UMELOT 6oMblUME pa3Mepbl U NPUBOAATCA B paboyee COCTOSHUE (HadyBatoTCs) C O4EHb
60/1bLLION CKOPOCTbIO, YTO MOET NPMBECTU K OMACHOCTM TpaBMbl OT caMoM NoAaylKku. Ha cerog-
HSALWHWIK AeHb Hanbonee aPpOEKTUBHON CUCTEMOM NMAacCMBHOM 6€30MacHOCTU ABASETCH COYETaHME
HafyBHbIX MOAYLWEK C PEMHAMU 6€30MacCHOCTU, UMEIOLLMMK YCTPOMCTBA ANS NpeaBapuTeNbHOMo
HaTsXKeHuUs.

B aBTOMOGUAAX Yallle BCEro UCMONb3YIOT PEMHU AUaroHanbHO-NOSCHOro TMna. PeMHu 3aKkpen-
NleHbl B TPEX TOYKaxX: Ha CTOMKE Ky30Ba, Ha Mopore 1 Ha crneLmanbHOM Tare ¢ 3aMKoMm. B nocnegHee
BpeMs COBEPLLUEHCTBOBAHWE KOHCTPYKLUMK peMHen 6e30NacHOCTM BeAEeTCa Mo TPEM HanpaBieHu-
AM: yy4lEHME UX SPrOHOMUKK, obecrnedyeHrne AONONHUTENbHbIX CPEACTB NPEefHATIKEHNUS peMHEN
B C/ly4ae CTO/IKHOBEHUSA U OrpaHUYeHne Harpy3Kku, NPUIOXKEHHOW K rpyan amaroHalbHbIM PEMHEM.
YnyylueHre 3proHOMUKM 3aK/to4aeTest B co3aaHum 6onee yao6HbIX PEMHEN U NPaBUIIbHOM MX pac-
NMONOXKEHUW, ANt o6ecrneyeHnss MaKCMManbHOM 3alinTbl. PEMEHb JOMKEH MMETb BO3MOMXHOCTb
PErynMpoBKK BbICOTbI KPEMIEHUS BEPXHEN TOYKM PEMHSI OTHOCWUTENBbHO Meya, B TO BPeMs Kak
BHYTPEHHSAS cKoGa Tenepb 06bIYHO KPEMUTCH K CUAEHbLIO, @ HE K TOHHENIO Ky30Ba, rapaHTupys
NpaBUIbHOE NOJOXKEHNE NMOSICHOIO PEMHS 6€30MacHOCTM, HE3aBMCMMO OT Pa3MepPOB Naccaxupa.

PeMHM 6€30NacHOCTU C HAaTSXKUTENSIMKU CNOCOBCTBYIOT AIydLLEeMY YAEPKaHWIO BOAUTENS U Nac-
CaXKMpPOB NpU aBapUMHON CUTyaLuK. YCTPOCTBaA NpeaHaTaXeHUs MOryT 6blTb MEXaHUYEeCKUe Unu
nupoTexHuyeckme (puc. 7.24); B 1to060M ciydae ux Lenb 3aKtoyHaeTcs B TOM, YTOObl yCTPaHUTb Jto-
60€e NpoBUCaAHWE PEMHS Ha Tefle YeNoBEKa, rapaHTUPYs 3TUM HafexHoe yaepxaHue ero Ha cuae-
Hbe. MexaHn3M npegHaTsIKeHWUs YacTo AOMNOHAETCA MHEPLIMOHHBIMU KaTyllKamu, KoTopble npe-
[OTBpaLLatoT NpoBMCaHne peMHs BOKpYr 6apabaHa, 4To NO3BOASET UCKIIOYMUTbL 3aTpaThl BPEMEHM
Ha BbI6OP 3a30pPOB MpW CTOIKHOBEHUM.

MnpoTeEXHUYECKME HATSKUTENU cpabaTbiBaloT, KOr4a BCTPOEHHLIA B CUCTEMY AATuUMK,
perncTpmpyeT NpeBbillEHME paHee 3a4aHHOro nopora 3aMmeasneHnsl, CBUAETENbCTBYOLLE-
ro O Havyane CTONKHOBEHMS. MpK 3TOM BKIOYAETCS AETOHATOP MUPOTEXHMYECKOrO MaTpoHa.
Mpu B3pbIBE NaTpoHa BblAenseTcs ras, AaBfieHUe KOTOPOro AEMCTBYET Ha MOpWeHb, coeau-
HEHHbIK C peMHeM 6e3onacHocTh. MopleHb 6bICTPO NepemMellaeTcs U HaTArmMBaeT peMeHb.
O6bI4HO BpeMs cpabaTbiBaHWs YCTPOMCTBA COCTaBASET He 6onee 25 Mc nocne Havana ygapa.
YT106bl M36exaTb MNPEeBbIWEHNT HarpysKku
Ha rpyAb, TaKMe PEMHU UMEIOT OrpaHnynTenn
ycunus HaTsKeHus. OrpaHuynTenm paboTatoT
cnepyowmm 06pa3oM: BHavane gocturaercs
MaKCMMYM pa3pelleHHON HarpysKku, nocsne
4ero mMexaHW4yecKoe YCTPOWMCTBO MO3BOSISET
naccaxupy npoaBUHYTbCA Bnepes Ha HeKo-
TOPOE paccTosiHME MpW MOAAEpPKaHWKU Ha-
rPy3KM Ha MOCTOSSHHOM ypoBHe. Pupma
Renault nepBon yctaHoBMWAa TaKyld CUCTEMY
Ha CepMMHOM aBTOMOGMUIIE, C TEX NOP 3TU CU-
CTEMbl CTaln WKMPOKO PacrnpoCTpaHEHHbIMU.
MHepuMoHHasa KaTylKa ¢ 6/IOKMPOBKOM yCcTa-
HaBNMBaeTca Ha CKoOe, orpaHuMyuBatowwen
ycunne BO34ENCTBUS PEMHS Ha Teso YenoBeKa
(puc. 7.25). OrpaHuyeHue ycunus Jocturaet-
CS KOHTPONMPYEMbIM OCNnabfieHneM HaTsxe-
HUS PEMHS MyTEM MNJacTM4ECKOro YrnoBoro

Puc. 7.24. NMUpoTexHUYECKUNA NpeaHaTaXU-
Tenb, AeACTBYIOLWUA HA 3aMOK peMHA 6e30-
MacHOCTU U MOATArMBAOWMUNA 06€ NAMKH
O HOBPEMEHHO
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nedopmMMpoBaHNSA CTEPIKHA (OCU MHEPLMOH-
HOW KaTywKw). Takoe yCTPOMCTBO yMeHbLIaeT
YyCUNWS, OENCTBYIOLWME Ha FPYAHYIO KIETKY,
weto 1 ronosy Ha 30-50 %.



Puc. 7.25. UHepuMOHHanA KaTyllKa orpaHu4uBalowas ycuaume

B o6nacTtv co3aaHus cpefcTB naccuBHOM 6€30MacHOCTM ANs AeTen, Haxo4slWmMXCs B aBTOMO-
6une, B nocneaHee Bpems 6blil AOCTUMHYT 3HAYUTENbHbIM Nporpecc. bbin npuHAT ctaHaapT ISOFIX,
pernameHTUpyoWnin NopsaoK YCTaHOBKU AETCKMX 3alUMTHbIX YCTPOMCTB, CO CTaHAapTHbIMU
3NeMeHTaMu1 KpenieHusl, KoTopble JOMIXKHbI NPUMEHATLCA Ha BCeX aBTOMOOMNSAX Ans cTpaH EBpo-
coto3a (puc. 7.26). OCHOBHas 3ajaya COCTOWUT B TOM, YTOGbI MECTA KPEMEHUS CUAEHMIA, COOTBET-
CTBYIOLLIME CTaHAAPTY, NErKo ycTaHaBAMBaAUCb B Nt060M aBTomMob6une, o6opygoBaHHoM ISOFIX,
6€e3 pucKa OWNBKN.

Puc. 7.26. BapnaHTbl KpenjieHUsl AeTCKUX cuaeHui no ctaHpapty ISOFIX
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HAZYBHBIE NOAYLUIKN BE3OMACHOCTHU

HaayBHas nogylika 6e30nacHOCTM NpeacTaBasieT cO60M MELIOK U3 CUHTETUYECKOM TKaHu. MNoayL-
Ka 6e30nacHOCTU Ans BOAWUTENS pa3MeLLaeTcs B CTyNuLE pyleBoro Koneca, a noaylka 6esonac-
HOCTM 4Nna nepefHero naccaxkupa — B nepegHen naHenu Kysosa. B cnydae 1060BOro CToNKHoBe-
HWSA MPOUCXOAUT MTHOBEHHOE HaMo/IHEHWE NOAYLWEK ra3oM, OHW HaJyBaloTCa nepes BOAUTENEM
W Naccanpom, 4To 3allMiaeT OT TPaBM ronoBbl U FPYAHOM KNeTKU. HagyBHble noaywKku 6e30-
NacHOCTU 3aMO/HATCA ra3oM C MOMOLLbIO MMPOTEXHUYECKOro NaTpoHa (Mnu oT 6annoHa, B KOTO-
pPOM ra3 HaxoauTcs Noj BbICOKUM AaBneHuem). CpabaTtbiBaHWe YCTPOMNCTBA MPOUCXOANT B TOM Cly-
Yyae, ecnn 3amepsieHne LOCTUraeT 3aaHHOro YpOBHS, CBUAETENbCTBYIOLLENO O CTOJIKHOBEHUM.
Ha 310 3ameaneHune pearnpyet cneunanbHbii gaTiuK. OH NOCbINaeT CUrHan 4eToHaTopy, KOTOPbIv
B3pbIBaEeT MMPOTEXHWYECKUI NaTPOH. lNpu B3pbiBe BblaensieTcs 60/bloe KOAMYeCcTBO rasa, rno-
[ylWKa 6bICTPO paclmpsaeTcs, pa3pbiBaeT NEHOMNOAMYPETAHOBbLIM KOPMNYC, 3aKPENIEHHbIR Ha CTy-
nuue pyneBoro Koneca, 1 ynupaeTcs B rpyaHyto KNeTKy Boautens. Mpu 4OCTUXKEHWM 3a4aHHOro Aa-
BIEHMS ra3a B NoayllKe, MPOUCXOAMNT pa3pblB CneunanbHOro WBa U ra3 HadynHaeT NOCTENEHHO
BbIXOAWTb Yepe3 o6pa3oBaBLluMecs oTBepcTuUS. [oayliKa 6€30NacHOCTM HaMoNHAETCS ra3om npu-
MepHo 3a 30 mc. O6bem NoAylwKK 6e30MacHOCTU ANS BOAUTENS Ha €BPOMENCKUX aBTOMOOUAAX
npuMepHo paseH 60 N, a 06beM NOAYLIKK ANa nepegHero naccaxupa — 150 1. B KOMMNEKT ycTpoWcTaa,
Kpome camom NoayLiku U getoHaTopa ¢ NMPOTEXHUYECKMM NAaTPOHOM, BXOAAT AaT4YMK yaapa, ynpas-
AWM 610K (C MUKponpoLeccopoM), 6JI0K NUTaHUSA (MHOrAa aBTOHOMHbIW, C Cyxon 6aTapeen,
3apsaa KoTopon xBaTaeT Ha 4 roga). KomnbloTep NpoBOAMT NOCTOSSHHOE TECTMPOBAHME YCTPOMNCT-
Ba W B c/lydae 0OHapyXeHUs HeUCnpaBHOCTH BK/IOYAET CBETOBOMW CUrHanIM3aTop.

MoaylwKa 6€30MacHOCTU MOMXET HAaHECTU 6OJbLLION BPea YENOBEKY MaNeHbKOro pocTa uiu pe-
GEHKyY, ecni1 B c/ly4ae aBapuun NPoOM30NAET ee HanoSHEHWE U OHa NPUAET B CONPUKOCHOBEHMWE
C rofIoBOM, a He rpyabto YenoBeka. MHOrne n3 cCoBpeMeHHbIX aBTOMOOKIEN 060PYAYIOTCA CreLn-
anbHbIMW AaT4MKaMK, OTCINEKMBAIOWMMK BeC naccaxupa. B npocterwem BapuaHTe NoAyWKM
6€30MacHOCTU OTK/YAOTCS, €CM MECTO 3aHATO HEBLICOKMM Maccaxupom. Hanbonee cosep-
LEHHblEe CUCTEMbI UCMONb3YIOT ABYXCTYNEeHYaToe HanonHeHne NoayLwKn 6e30MNacHOCTH, @ B HEKO-
TOPbIX aBTOMOGMAAX A48 yNpaBneHns padoTon NoAyLLEeK UCNONb3YIOTCS YbTPAa3BYKOBbIE 4AaTYUKM,
KOTOpble ONpeaensioT He TOIbKO pa3Mepbl YeTIOBEKA, HO U MONOXEHWE, KOTOPOE OH 3aHMMaeT
Ha cuieHbe (puc. 7.27).

MHdopMaLms 0 naccaxmnpe MOXKET OblTb 06beAMHEHA C PACYETHLIM ONpeaeneHMeM TaXeCcTU
CTO/IKHOBEHMS C LENbl0 PEryMpoBaHus npoLecca HanolHeEHM NoAywWwKM 6€30NacHOCTU: NOHOEe
HanoNHeHWe, YaCTMYHOE MUK BOOOGLLE OTCYTCTBME HAMOMHEHMWS.

BokoBble HaflyBHble MOAYLWKW 6Ge30nacHo-
CTW, OCHALLlEeHHble COGCTBEHHbLIMU ra3oreHepa-
Topamu, pacnonaratTcs CO60Ky B CMMHKax
nepegHux cuaeHun (puc. 7.28). HaapyBasich,
60KOBasl nodyllKa 6e30MacHOCTU pa3pbiBaeT
KPbILKY KOpryca, NOPO/oH U OGUBKY CUAEHUN.
Xopoluyto 3aumTty oT 60KOBOro ygapa obecrie-
ynBaeT coyeTaHMe GOKOBbIX Mogywek 6e30-
MacHOCTU W HafyBHbIX 3aHaBECOB, KOTOpble
npu cpabaTbiBaHWM pa3ayBaloTcs CBEPXY BHU3
OT 6OKOBOW YaCTU KpbIWK aBTOMOOUNS.

B nocnegHee BpemMs NOsSIBUIMCH MOAYLIKM
6e30MacHOCTH, pacnonaraemMble B 3afHNUX Yac-
TAX NepeaHUX CUAEHUN UK B 3aHUX PEMHSAX
Puc. 7.27. YnbTpa3ByKoBble AaT4YUKKU NOJNO- 6e30MacHOCTH, NS 3allnTbl MaccarKMpoB 3ai-
}KEeHUA naccaxkupa HUX CUAEHWW, @ TaKKe NoAyLIKM pasayBatoLLm-
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Puc. 7.28. BoKoBble NOAYLWKHU 6€30NacHOCTU

ecs B 061acTu Hor, 4TOObl YMEHbLWWTL PUCK TPAaBMUPOBaHUSA HOT. [OABNAIOTCS TaKKe OnblTHbIe
KOHCTPYKLUMW BHELHMX HAAYyBHbIX YCTPOWUCTB A1 CHUMEHUS TPAaBMUPOBAHUS NELEXOA0B NpKU Ha-

e3/ie Ha HUX aBToMo6uNs (puc. 7.29).

yAap B 3a/HIOK0 YacTb aBTOMOOUNA, KaK npaBwWo, HE UMEET TaKUX TAXEIbIX NoCNeacTBUM, KaK No-
60BOE CTO/IKHOBEHUE. B cBOE Bpems cylecrsoBal NPOEKTDI 6e30MacHbIX aBTOMOGUNEN, B KOTOPbIX
BOAMTENb M NaCCaXKMpbl CUAENN CTIMHOM K HAaNpaBieHWIO ABUKEHWS, @ KOHTPO/b 3a JOPOron ocyuiecTB-

JISNCS C MOMOLLbIO TeneKkamep 1 MOHWTOPOB. Mpu
yaape B 3a/lH0l0 YacTb aBTOMOGUAS, NaccarKupbl
1 BOAWTENb 06bIY4HOrO aBTOMOGWS 3a CHET UHEP-
LIMOHHbIX Harpy3oK BXMMatoTca B CUAEHbS. EfMH-
CTBEHHOM OMACHOCTbIO ABNSETCH OTK/IOHEHWE TO-
NIOBbl Has3aj C BO3MOXHOCTbIO MOBPEXAEHMA
LUEMHbIX MO3BOHKOB. NS CHUXKEHUS TAXKECTH MO-
CNeACTBUM TaKMX aBapuit Gbin CO3AaHbl NOAro-
JIOBHWKM, yCTaHaB/IMBAEMbIE Ha CMIMHKE CUAEHbS.
O6blYHble MOAr0NIOBHWKM HE MOTyT rapaHTUpo-
BaTb MONHOM 6e30MacHOCTU. Ha coBpeMeHHbIX
aBTOMOGMNAX MOSBAAOTCA CUAEHBS C aKTUBHbLIMM
NMOAro/I0OBHUKaMK, KOTopble nocne cpabaTbiBa-
HUS AaTYMKa CTOJIKHOBEHUS nepemeLliatoTes
B CTOPOHY rOI0BbI YE/I0BEKA M YMEHbLLAIT Ha-
rPYy3KY Ha LeHble NO3BOHKM (puc. 7.30).

Puc. 7.29. BHelwlHUe HaayBHbIE NOAYLIKHU
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Puc. 7.30. CuaeHbe ¢ aKTUBHLIMM NOArosoBHUKamMu. Ha pucyHKax nokasaHbl MPUHLUNDI
AENCTBUA CUAEHbS C aKTUBHbLIM NMOAr0JIOBHUKOM B MOMEHT yAapa c3aau

Puc. 7.31. AKKymynaTop ¢ oTKlo4aemMmbiMu Knemmamu (BMW)

KomnaHnus Volvo npumeHsieT Ha cBoux aBTomo6unax cucteMy WHIPS, koTopas cyuiecTBeHHO
CHWXaeT NOCNeLCTBMSA yaapa C3aAM 3a CHET CneLnanbHON KOHCTPYKLMU NepeaHuX CUAEHWUN.

0Oco60e BHMMaHWe Npu co3gaHum aBTOMOOUNS yAENSeTCa cucTeMam naccMBHOM 6e30nacHo-
CTU, He JONyCKalLWMM BO3MOXHOCTU BO3ropaH1s aBToMOOUA nocsie aBapun. TornanBHble 6aKku
COBPEMEHHbLIX aBTOMOGUWIIEN pa3MeLLaloT B MeCTax, rje OHM HauMeHee NoABEPKEHbI NOBpexie-
HUIO, @ CUCTEMbI NUTAHUA ABUraTesnen CHabXatoTca aBTOMaTUYECKUMU KianaHamMu, OTKITIYatoLLm-
MU rojady TonaunBa B c/iydae aBapuu. YCTPOMUCTBa aHaNorM4yHOro Ha3HavyeHua paspabaTbiBatoTcs
W ONs CUCTEMbI 9/IEKTPOOBOPYAOoBaHUS (puc. 7.31).

TEHAEHLIUU PA3BUTUA
CUCTEM BE3OIMNMACHOCTU ABTOMOBU/IA

Pa3paboTka cuctem 6e30nacHOCTM aBTOMOGKAA MAET NOCTOSAHHO. Kaxkabiv rog NosiBASIOTCS CUC-
TeMbl (B OCHOBHOM 3/1EKTPOHHbIE), KOTOPbIE AeNatloT aBTOMOOUbL BCe 6051ee 6e30nacHbIM Kak ans
BOAMTENS U MacCa*KMpPOB, TaK U AN APYrMX YHaCTHUKOB LOPOXKHOIO ABMMKEHUS U NelexogoB.
Ha ceroaHsWHWA eHb OCHOBHbLIM HanpaB/eHWEM MOBbILLEHNS 6E€30MacHOCTH ABNSETCS yBeNnye-
HWe «30Hbl 6€30MaCHOCTV» BOKPYT aBTOMOGWS 3NIEKTPOHHBIMU CPEACTBAMMU. YKe UMetoTCs CUCTe-
Mbl, OGHapyXu1BatoLine 6anasnexalime, Ho He BUAUMbIE BOAUTENO OOBEKTbI. ITU CUCTEMBI, B YacT-
HOCTW, MOMOratoT BOAMTENIO NPU NapKOBKE aBTOMOGUNS.
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Pnc.7.32. Cucrtema paHHero npeaynpexjeHusi 0 BO3MOXHOCTU CTONIKHOBeHUA Distronic:
1 — pajapHbIi AaTYNK PaccToaHKUA; 2 — B6/IOKU ynpaBneHua aABuratenem, TpaHcMmuccuen n ESP;
3 — npu6OpHbIN WKTOK ¢ aucnneem Distronic; 4 — pblyar KPyM3-KOHTPOAS; 5 — KOHTPO/bHbIN
ONOK; 6 — BaKyyMHbI ycunuTenb; 7 — 610K ynpaBneHus Distronic

AHanornyHble CUCTeMbl MOTYT UCMONBb30BaTbLCA AN 0OHAPYXKEHUS ABMKYLLUXCS 0OBEKTOB. Ha-
npumep, B ciy4yae 60KOBOr0 CTOIKHOBEHUS AO/KEH ,0bITb YpE3BbIHANHO Masibli MPOMEKYTOK Bpe-
MEHU MeXay MOMeHTaMM yaapa U HanosiHeHUs 60KOBOW NoaywKu. Ecamn 6bl gaTinK Mor npeaynpe-
*AaTb Aaxe 3a A0/ CEKYHAbl A0 CTOIKHOBEHUS, MOXHO 6bl/10 6bl 06€CMeYnTb NyHLIYIO 3aluTy.
[axe npu n060BOM CTOJIKHOBEHUU paHHee npeaynpexaeHne MOXET CbirpaTb MONOXKUTENbHYO
poNb 4S9 BbIYUCEHUS XapaKTepa 1 Cepbe3HOCTH CTONIKHOBEHMS U cO3aaTb Hanbonee onTumarsb-
Hoe cpabaTbiBaHWe cUcTeM 6e30MacHOCTM (NOAYLIEK, HATAXKUTENEN PEMHEN U T. 4.). PaHHee npe-
OynpexaeHue ygapa c3aau MOXKET 06ecneyntb Hawnydwee cpabaTblBaHWE CUCTEMbI aKTMBHbIX
NoAronoBHMKOB. M03ToMy celyac MHOrMe uccnefoBaTeNM 3aHWMatoTCs CO3A4aHMeM 3allUTHOro
NPOCTPaHCTBA BOKPYr aBTOMOGWS C MOMOLLbIO 3EKTPOHMKM, UCMONb3YIOLEN JaTYNKKN, CKaHMPY-
loLMe NPOCTPaHCTBO BOKPYr aBTOMOGMASA B pasfiMyHbIX HanpasneHusax. Hanpumep, cuctema dis-
tronic (puc. 7.32) aBTomo6una Mercedes-Benz S-Knacca MOXET aBTOMaTUYEeCKU NoAAepKnBaTb
paccTtosiHue [0 BNepean UayLlero aBToMo6muasa u npu HeobxoaAMMOoCTH copacbiBaTb 060POTLI ABU-
ratens, BK/ao4YaTb TOPMOXKeHue u cuctemy ESP.

Mofo6GHbIE CUCTEMDI, JaXe N0 COBPEMEHHbIM CTaHAapTaM, AO/MKHbI ObiTb YPe3BblHaNHO «yM-
HbIMMW». OHWU JOMKHbI Y4UTbIBATb Clydau, KOraa NoaylWwKn 6€30nacHOCTU He AOMKHbI cpabaTtbiBaThb,
HanpumMep: aBToMoOW/b NpUNapKoBascs o4eHb 6/IM3KO K APyromy aBTOMOOGUIIO, UK K CTEHE ra-
paa, Wn axke cnyyamHo 3agen apyrov aBToMmobunb. [Ang co3gaHmns paboTtocnocobHbIX CUCTEM
6€e30MacHOCTN TAaKOro TUMa HYXKHO PeLlnTb elle 04eHb MHOIo NPo6aem, HO 3TO HanpaBieHUe aB-
nseTca Hanbonee BaXKHbIM U3 YUCNa TEX, KOTOPblE MPU3BaHbl MOAEPHU3MPOBATL CUCTEMbI 3aLLMTHI.
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§49

OONOJIHUTENIbHOE OCHALLEHUE KY30BA

3a BpeMs cyllecTBoOBaHUSA aBTOMO6GKUAS OH o6pacTan pas3nNnyHbiMU JOMNONHUTENbHbIMU YCTPONCT-
BaMu. HeKoTopble ycTponcTBa obecnevmBatoT yao6CTBO BOXAEHUSA, Apyrne oTBedvaloT 3a 6e30-
NacHOCTb, a TPETbM CO3Aat0T onpeaeneHHbin KoMbOopPT AN BOAUTENS M NaccamupoB. CerogHs
COBPEMEHHbIN aBTOMOOGW/Ib TPyaAHO cebe npeacTaBuTb 6€3 HEeKOTOPbIX AOMOSAHUTENbHbIX YCT-
POWCTB U CUCTEM.

CUCTEMbI OCBELLIEHUA

Xopollee ocBelleHMe Joporu nepea asTomodunem Bceraa 6b1/10 OAHUM U3 OCHOBHbIX TPEGOBaHUM
6e30nacHOCTM ABMXKEHUS. ABTOMOGUbHbIE dapbl MPOLLIW MYTb OT KEPOCUHOBLIX U aLEeTUNEHO-
BbIX GOHapen A0 COBPEMEHHbIX BbICOKOIDdEKTUBHbBIX CUCTEM OCBeELLEeHUS. B HacToslee Bpems
6ONbWKNHCTBO aBTOMOGWUEN obopyayeTcs dapaMu C ranoreHHbiMM namnamu, Kotopble 6onee
3bdEKTUBHDBI, 4eM 06bl4Hble NamMnbl HakanuBaHWsA. B To e Bpems nosiBnsetca Bce 6oblue
aBTOMOOMNEN, B dapax KOTOPbIX MOHTUPYIOTCS ra3opa3psiHble naMmbl, KOTOPble €elle HeaaBHO
yCTaHaBAMBaIUCb TO/IbKO Ha aBTOMOOUAAX MPeACcTaBUTENbCKOro Knacca. 3a nocneaHme HeCKOJIbKO
NeT paanKaibHO 3MEHUUCLb GOpMa OTpaxKaTens U TEXHONOrnsa U3roToBaeHus dap.

B dape ¢ rasopas3psaaHor namnon UCTOYHMKOM CBETa ABJISETCS 3NEKTPUYECKUM paspsaa,
NPOXOoAsLWMIA MeXay ABYMS IEKTPOAAMM, KOTOPbIE PaCMONOKEHbl BHYTPU KON6Gbl M3 KBApLIEBO-
ro ctekna. Kon6a 3anonHeHa noj AaBfieHUEM CMECbIO MHEPTHOrO ra3a KCeHoHa M MeTanna ra-
noreHa. Takue dapbl YacTo Ha3bliBalOT KCEHOHOBbLIMKU. OcBeLlleHne pa3psaaoM BbICOKOW UHTEH-
cuBHoctu (HID — High Intensity Discharge) o6ecrnieunBaet 6onee HU3Koe NoTpebrieHne aHep-
rMn, 60/blUYIO0 AONTOBEYHOCTb M NyYLIMM CBETOBOM NOTOK. KCceHoHoBas naMna MOLHOCTbO 35
BT nponsBoant BABOe 60MbLINK CBETOBOW MOTOK, YEM rafioreHHas namna mMolwHocTbio 60 BT.
LiBeToBas TemnepaTtypa Takux 1amn noyTv COOTBETCTBYET AHEBHOMY CBETY. [l0/ITOBEYHOCTb ra-
30pa3psaaHbix namn gocturaeT 3 000 4, 1 3TO He 9BNSETCA Npeaesnom, NOTOMY YTO KOHCTPYKLMA
dap, ncnonbaytolwmx npuHunn HID, nocTossHHO coBeplueHCcTBYeTCs. K coxaneHuio, Takue dapbl
noKa elle AoCTaTO4HO A0POrH.

HekoTopble pa3paboTymMKK npeanaraloT CUCTEMbl OCBELLEHWUS, B KOTOPbIX CBET cO34aeTcs
€AVMHCTBEHHbIM HID-UCTOYHMKOM, HaxoasWMMCS B CneLnanbHON Kamepe BHYTPU aBTOMOOUAS,
a nepefaetcsl K dapam N0 ONTOBOSIOKOHHbLIM MPOBOAHMKAM. Takasi cuctema No3BOMT YMEHbLLUTb
4UCNO HEOBXOAMMbIX Namn, AenaeTt 6onee NerkMm pasmelleHne CUCTEMbl BbICOKOro HanpsixKe-
HMA 1 3alMLLaeT Hambosiee 10PorMe 3NeMeHTbl CUCTEMbI OCBELLEHUS OT BO3MOMXHOIO NOBPEXK-
NeHusa npu aBapuun. ononHUTENbHbIE MPEUMYLLLECTBA 3TON CUCTEMbI 3aK/IOYAOTCS B TOM, YTO
B OCBETUTE/bHbIX MPUBOpPax CBET SBASAETCH XO/I04HbIM, YTO NO3BONSET UCMOJIb30BaTb NPO3pay-
Hble MaacTMaccoBble MaTepuasbl, KOTOPble HE MOTYT NPUMEHSATLCS B BbICOKOTEMMEPATYPHbIX
06bl4HbIX NaMnax. O4eBUAHO, YTO LieHTPasbHbIM UCTOYHWMK CBETa AO/IKEH ObITb NPOAYGNIMPOBaH,
ana n3bexaHus BbixoAa M3 CTPOS BCEro OCBELEHUS aBTOMOOUAA U3-3a €ANMHCTBEHHOW Heuc-
npaBHOCTU. CBET BbICOKOM WMHTEHCUMBHOCTM MOXET MPUBECTU K BPEMEHHOMY OCNENNEeHUIo
BCTPEYHbIX BOAMUTENEN, OCOBEHHO B Clly4ae HenpaBuUIbHOIO HanpaB/ieHNs CBETOBOIo Nyya dap.
B EBpone gencrByeT 3aKoHOAATENbCTBO, KOTOPOE TpebyeT, 4HToObl aBTOMOOWIM C ra3opas3pss-
HbIMW GapamMu GbliM 060PYAO0BaHbI CUCTEMAaMM aBTOMATUYECKON PETYIMPOBKNU, KOPPEKTUPYIO-
WMMK NoSoXKeHne dap Npu U3MEHEHUU Harpyskn aBTomobuns. B cuctemax aBTOMaTUHECKOM
PEryiMpoBKM MONOXKEHUA dap MCNONb3YTCH AATYUKKU, U3MEPSIOLLUE NONOKEHUE 3N1EMEHTOB
NOABECKM OTHOCUTENIbHO KY30Ba.
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Puc. 7.33. PacnonoxeHne u Tunbl BHELU-
HUX CBETOBbIX NPUGOPOB aBTOMOGUASA (a):
1 — nepeaHue dapbl; 2 — 3agHue doHapu;
3 — ocBellleHWe HOMEPHOTo 3HaKa; 4 — noa-
CBETKA ABEPHbIX PydYeK; 5 — BHellHee ocBe-
LeHne aBepu; 6 — NpoTUBOTYMaHHble dapsbl;
perynupyembie (noBopauduBaiowmecs) da-
pbl (6) U cOBpeMeHHble CUCTEMbI FOJIOBHOIO
OCBeLYeHUs aBTOMOGUNA C peryiMpyemMbiMu
CBETOBbIMM NMOTOKaMH (B)
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Puc. 7.34. NMpu6opbl ocBelweHus: a — ¢poHapu; 6 — noaceeTKa ¢ap BMW; B — noacseTka

ABEPHbIX pyvyeK

MpoBoadATcsa uccnenoBaHmns Mo UCNONb30BaHMIO yﬂprad)VlOJ'leTOBle namn B Uendax yCtpaHeHUqa
BO3MOXHOCTM OCNIENNIEHUSA BCTPEYHbIX BoAUTENEN. [JonofHUTENbHbIE npenmyuiectesa OT NPUMeEHe-
HUA TaKKUX namn Moryt ObITb nosly4eHsbl, eC/in ICNOJIb30BaTh cneLlnanbHyl0 OTPpaXatoLyto KpacKy ang

[OPOXKHOW Pa3METKM M 3HAKOB.

Puc. 7.35. OcBeweHue poporu dapamu
ONUXKHEro ceBeta: a — OObI4YHbIMU dapamu
C aCUMMETPUYHBIM JIy4OM; 6 — aKTUBHOWM
CUCTEMOMN OCBELLEeHUA
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CywecTByOT OMNbITHbIE 06pa3Lbl aBTOMO-
6unen, Kotopble 060pyaoBaHbl MHbpaKpac-
HbIMW BWAEOKamMepamu, KOTopble ropasfo
nydwe o6Hapy>XMBalOT 00bEKTbI B TEMHOTE
WK B TyMaHe, 0CO6EeHHO Npu MCMNofib30Ba-
HUW UX B COYETaAHUM C MHPPaKpacHbIMKU da-
pamu.

[MocneaHune pa3paboTKku B 061aCTN CUCTEM
OCBELLEHNsT aBTOMOOUNS HamnpaBfieHbl Ha Co-
3[aHue «MHTenneKTyanbHbix» dap (puc. 7.33),
M3MEHSIOLLMX CBETOBOM MOTOK MO MHTEHCUBHO-
CTW, HanpaBfieHWIO W OCBeLlaeMon naowaau
(c™m. puc. 7.35): aTn dapbl, B 4aCTHOCTH, Mo-
BOpayMnBaloTCs Npu NoBOopoTe aBTOMOGUASA
M ocBelwalT TPYAHOLOCTYMHbIE Yy4aCTKu
[Oporn, a Takke OOKOBble y4acTKU [LOpor
Ha nepeKpecTKe.

B KoHcTpyKuuMu nopdapHUKoB, doHa-
pen CUrHanoB TOPMOXEHWUS, yKalaTenewn
NOBOPOTOB BCE Yalle Ha CMeHy namnam
HaKanuMBaHWA NPUXOASAT CBETOAMOAHbIE MaT-
puubl, KOTOpble MOTPEGNAIOT MEHblIEe
3Heprun, 6osee OONTOBEYHbI, @ CBETOBbIE
npméopbl cTaHOBATCA 60n1ee MHPOPMATUB-
HbIMU (puc. 7.34).



B HeKOTOpbIX CTpaHax 3aKoHOAAaTeNbCTBO TPEBYeT 0643aTe/IbHOro NPUMEHEHUSA Ha aBTOMOGOMK-
NI9X CUCTEM OYUCTKKM dap. [1na 3TOM Lenmn YacTo NPUMEHSIOTCS LWETOYHbIE CTEKI00YNUCTUTENN,
HO MM Ha CMEHY NPUXOAAT PacnblINTENN OYULLAIOLLEN KUAKOCTU BICOKOIO AaB/EHMS.

CTEK/TOO4YUCTUTE/TU

CeWnyac yxe TpyaHO NpeacTaBuTb, YTO KOorga-To 6bliM aBTOMOOUAN, HE UMEBLUME CTEKSTO0YUCTUTE-
nen. C MOMeHTa Ux NosiBfIeHUs 6b110 ONPO60BaHO MHOIO PadHbiX METOA0B OYMCTKM CTEKA OT AOXK-
08, BK/ItoYas 06paboTKy CTeKNa cneuunanbHbiM COCTaBOM, KOTOPbIM MOYTM MOMHOCTbIO YCTPaHSaeT
NOBEPXHOCTHOE HaTsAMeHUe, TaK YToObl BOJa Ha BETPOBOM CTEKJ/IEe CKaTbiBanacb Kanisamu,
He yxyawas 0630pHOCTb. TeM HE MEHEE OCHOBHbLIM YCTPOWMCTBOM /11 OYMCTKM CTEKNIa ocTaloTcsl
MexaHUYeCKHMe LLETKMU.

Mcnonb3ytoTcs pasfnnyHbie MeTobl YNyYleHMa KayecTBa MexaHMYeCKOW OYUCTKM CTeKna.
HeKoTopble N3roTOBUTENN NMPUMEHSIOT CMIOXHbIE MPUBOAbI LLLETKMU CTEKNO0YUCTUTENS B MOMbIT-
Ke OYUCTWUTb «Cfenble» 30Hbl, OCTaBNAseMble nocne paboTbl 06bIMHOrO CTEKIO0YUCTUTENS,
OBMXKyLLerocs no ayre. B HekoTopbix aBToMO6UMNAX Mercedes ucnonb3yeTcs ofHa LLETKa CTeK-
nooynctutens. Bo Bpems paboTbl yCTPOMNCTBO BbIABUIaeT LWETKY K BEPXHUM yriam BETPOBOro
cTeKna, oynias 60nblyto ero 06nacTb, YeM ABE 00OblYHbIX LLETKM.

dupmbl Bosch u Valeo npegnaratot uc-
Nnonb30BaTb A1 KaXKAOW LETKU CTEKI00YU-
CTUTENs MHAMBMAyaNbHble 3/IEKTpPOABUraTe-
1M BMECTO OJHOrO JBUraTesnsi CO C/IOXKHOWM
M TPOMO3AKOM KMHEMATUKOW. PaboTon 3Tux
ABUraTenen MoxeT ynpaBnsaTb 3/E€KTPOHMKA,
obecneynBalowlas He TONbKO CUHXPOHHYIO
paboTy CTEKNI00YUCTUTENSA, HO U BO3MOXK-
HOCTb YAaneHus WeToK U3 Nonsa 3peHns Boau-
Tens, nocne OKOH4YaHMsA O4YUCTKK cTekna. daT-
YMKKM foxnas (puc. 7.36), cnocobHble «BUAETb»
Kanau BoAbl Ha CTEKNE W BK/IOYaTb CTEKIO-
O4YUCTUTENN aBTOMATHUYECKH, TENEPb HAYNHAOT
nosBAATbCA Ha aBTOMOOWMIAX MacCOBOro
NpoOM3BOACTBA.

Kpome TOro, Ans OYWUCTKM BETPOBOroO
CTeKna (a uMHorga WM 3agHero) NpUMeHstTCs

CTEK/IOOMbIBATENM, COCTOsILLME M3 BayKa C 3a-
nacom BOfbl, 3/IEKTPONPUBOAHOIO Hacoca,
06paTHbIX KNanaHoB, TPYOOK U }KUKNEePOB-pacrbl-
niTenen.

Puc. 7.36. Cxema patyvKa aoxpaa: 1 — kannsa
0OX[as; 2 — BETPOBOE CTEKN0; 3 — 3epKano;
4 — gnadparma; 5 — dotogaTyMK; 6 — UCTOY-
HWK cBeTa; 7 — 3epKano

KOHTPOJIbHO-U3MEPUTEJIbHbIE NMPUBOPDI

Boautenb, HaxoasWMMcs 3a pynem aBToOMOOMSA, MOCTOSIHHO AOJIXKEH CleAnTb 3@ NOKa3aHUs-
MW NPUOOPOB, HaxoAAWMMNCS Ha NPUOBOPHOM LWKUTKe. HeKOTOpoe BpeMs Hal3aj cuYuTanocsh,
470 Yem 6osblue NPM6oOPOB MMEET aBTOMOOMb, TeM Ny4we. CTpenoyHbie Npubopbl NO3BOJIS-
N1 y3HaBaTb O AaB/eHWMN K TEMMNepaType Macia, Temnepatype oxaaxaatowen XMaKoCTH, Ha-
NPSXXEHUN U CUNe TOKa B 3/IEKTPUYECKOM ceTh U T. n. CeroaHs HabnoaaeTca agpyras TeHAEH-
una — obecnevynBaTb BOAUTENSA TOIbKO CaMOW HeobxoauMon nHpopmaumen. MNMpaKTnyecku
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Puc. 7.37. AnemeHTbl KOHTPOJIbHO-U3MEPHU-
TeNbHbIX NPUGOPOB

OCHOBHOM M HEo6X0AMMOW BOAWTENO WH-
dopmaumnen aBAAIOTCA AaHHble O CKOPOCTH
OBUXEHUS, KonndecTBe TonnunBa B Oake,
TemMnepaType oxnaxaatowen XUAKoCTN 1 Ya-
CTOTe BpalleHUsa KoneH4yaToro Bana.

XoTs GO/bLWKUHCTBO aBTOMOOW/IbHBIX MPK-
60poB BCe elle TPaauUMOHHO BbIMOMHAOTCH
KPYrIbIMW U CO CTpeNkaMu, ceryac Bce yalle
MCNonb3yeTcsl TEXHONOMMS ANEKTPOHHOI0 AWUCH-
nes (pue. 7.37).

MHbopMauma o cCKopocTM aBToMOGUASA No-
CTynaeT Tenepb Ha CNMAOMETP He OT rMBKOro
Tpoca, COEAMHEHHOro BEAOMbIM BajioM C KO-
po6KoW nepenay, a ot kKomnbtoTepa ABC. Ta-
KOW cnoco6 onpeaenieHns CKOPOCTU ABUKEHNUSA
He TONIbKO HaZEXHee, HO U TOYHee.

B KOHCTPYKLMSAX HEKOTOPbIX aBTOMOGMU-
e MCcnonb3ylTCA YCTPOMUCTBA C BUPTyalib-
HbIM AWCNeeM, KOTOpbliM npoeuunpyet
n306parkeHne nokasaHni Nnpnubopos Ha Be-
TPOBOE CTEK/O, HA 3HAYUTEIbHOM pPaccTos-
HUKW nepen aBToMobunem (puc. 7.38). Bup-
TyanbHbIM AMCNNEN CO34aET NepeBepHyToe
M306paKeHMe, HO OHO, CHOBa OMTUYECKM
o6paboTaHHOE, NoABASETCA BNepeam Ha He-
KOTOPOM paccTosHun. Takme ycTpoucTBa
YMEHbLLAT NOTPEe6GHOCTb B NepeHoce B3rns-
Ja Mexay Aoporon 1 npuéopamu.

YacTb MHbOOPMaL MK BOAUTENb NONyYaeT
C NOMOLLbIO 1aMNn aBapuMUHON CUrHanu3a-
unmn. Hekotopble aBTOMOGMAN MMeELOT 60/b-
lwoe ceBeToBoe Tabn0, KOTOpoe, NpMBIEKas
BHUMaHWe BOAUTENsd, MHOOPMUPYET ero
O BO3MOXHbIX HapyleHnsax B paboTte pas-

HbIX CUCTEM aBTOMOOUNSA. B HEKOTOPBIX CAyYasix famMnbl aBapUMHOW CUTHaANN3aLMn 06bean-
HAOTCSA B rpadMyecKylo TECTOBYIO MaHeNb, Ha KOTOPOW MOABASIOTCA Npeaynpexaatoume
HaAMUCK, a TaKXKe PUCYHKU-MUKTOrpaMMbl, AEMOHCTPUPYIOLLNE, KaKas ABepb aBTOMOGUASA

Puc. 7.38. BuptyanbHbiii pucnien
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3aKpbiTa He MOJIHOCTbIO, @ MHOrAa M Jakouias MHGOPMaLMIO O JaBNEeHUU B WIMHAX. HeKoTo-
pas nHodopMauma nogaeTcs 3ByKOBbIMU CUTHaANaMu, Hanpumep 4YTo6bl HAMOMHWUTbL BOAUTENIO
0 TOM, 4YTO OH 3a6bl1 BbIK/IOYNUTb OCBELLEHHE.

B HacTosiuee BpemMs Bce 60sblue aBTOMOOUIEN OCHALLAOTCH CUCTEMaMM 3NEKTPOHHON nap-
KOBKM, UCMONb3YIOWNMU yNbTPa3BYKOBbIE JaTYMKK pacCTOHUS. CucTeMa NapKOBKM, Kak NpaBu-
110, BK/OYaETCA aBTOMaTUYECKM NPU BKIIOYEHUN Nepeaayn 3agHero xoda. Bogutenb oueHnBaet
paccTosiHWe 10 NPenaTCTBMUS NOCPEACTBOM JIMHENKMU LIBETHLIX OFHEW B Yy 3epKana 3aAHero Bu-
0a, a Npy yMeHbLIEHUN PACCTOSTHWUS 0 NPENATCTBUS HUXKE OnpefeNieHHOro npeaena BraoyaeTcs
3BYKOBOW CUrHan. HeKkoTopble aBTOMOGUIN He TOSIbKO BbICOKOrO, HO M CPeAHero Knacca o6opy-
[OyloTCs BUAEOKamepamu 3agHero o63opa, BbIBOAALWMMKU U306parKeHe Ha AUCrien, pacnosno-
KEHHbIV nepej BoaUTENEM.

BCIMOMOrATE/IbHbIE CUCTEMbI

Ha pblHKe ceiyac npepnaraertcs MHOIo CUCTeM, KOTOpble o6ecnevymBatoT BOAUTENS HaBUraLMOH-
HOM MHbOPMaLMen: NOKa3blBalOT TEKYLLEE MECTOMNONOXEHNE aBTOMOOUNSA Ha YIMYHO-AOPOKHOM
CETKEe 1 npeanaraeT 6onee yaqo6HbI MapLUPYT ANA NOE34KU K MeCTy Ha3Ha4YeHus.

MpUHUKMNBI aBTOMaTUYECKOM HaBuraLuun XopoLo pa3paboTaHbl, U KOHKYpUpYoLMe CUCTEMBI
OTNIMYaloTCs ApYr OT Apyra TONbKO B AeTansax annapaTHbix cpeacts 3BM v nporpamMmmHoro obecne-
yeHus. [eorpadumyeckas nHbopmMaLumsa coxpaHaeTca Ha CD 1 DVD, 4To gaeT BO3MOXKHOCTb ornepa-
TMBHOIO OGHOBJ/IEHUS U MO3BONAET UCMONb30BaTb OHY HAaBUIaLMOHHYIO CUCTEMY J1S Pa3/IUYHbIX
MeCTHOCTEN. [1oNoXKeHWe TPaHCMOPTHOIO CPEACTBa ONPeSENFAeTCH C MOMOLLbLIO CMYTHUKOBbIX AaH-
HbIX [No6GanbHOM cucTeMbl No3uumnoHnpoBanus (GPS — Global Positioning System). Cuctema GPS
[OMKHa NOCTOSIHHO NMepecyuTbiBaTb NOJIOXKEHWE aBTOMOOKWASA Noc/e NonajaHus B «<MepTBble TOY-
Kun» (Hanpumep, TOHHENU UK 06/acTh «paanoTeEHM» B BONbLIMX ropoaax).

B HacToslllee BpemMs aKTUBHO pa3pabaTbiBaloTCs M BHEAPSIOTCS MOLLHbIE CUCTEMbI, CMOCO6-
Hble BOCMpUHUMaTb MHbOPMaUMIO B peaibHOM MacliTtabe BpeMeHU OT UHGOPMaLMOHHbIX CUCTEM
aBvxeHus. OHW NpeaynpexaatoT BoOAUTeNs 0 NPo6GKax Ha foporax, Mectax CTOSHKM U OTAbIXa, 3a-
NpPaBOYHbIX CTAHLMUAX U NMO3BONAIOT HAaBUIraLMOHHOW CUCTEME aBTOMaTUYEeCKU NMOBTOPHO BblYMC-
JIATb CaMbli KOPOTKMI MapLLpPYT, EC/IK Ha paHee pacCYUTaHHOM MapLLpyTe BO3HWKAIOT TpaHCNopT-
Hble 3aTOPbl U 3a4EPKKU ABUKEHUS.

Ona oTobparkeHus MHPopmaLlmmM MUCMoJib-
3YI0TCA AMCMIEN C APKUM M YETKMM 3KPaHOM
(puc. 7.39).

B Hanbonee CoBpPEMEHHbIX CUCTEMAX WUC-
noNb3yeTcs peyeBoe ynpaB/ieHWe C CUHTe3a-
TOpaMu peyu, YTo AaeT BO3MOXKHOCTb BoAUTe-
N0 yNpaB/isiTb Pas3/iM4HbIMU YCTPOMUCTBaMM
C MOMOLLbIO COOBCTBEHHOIO ronoca, a TaKkxKe
nonyyatb MHboOpMauuio B BUAE F0OJIOCOBOrO
COMPOBOXIEHUSA, HE OTBJIEKAACH OT yrnpasJie-
HUA aBTOMOGUNIEM. Ncronb3ys Takue yCcTpou-
CTBa, HanpuMep, Ha HEKOTOPbIX aBTOMOOUAAX
Jaguar, Bogutesnb 4epes rofocoByto CBA3b «06-
waeTca» ¢ aBTOMOOMW/IEeM, 3acTaBfigs ero
BbINOJIHUTL OMNpefesneHHyo onepauumio. B Ha-
cTosilwee Bpems, YToObl MONb30BATbCA TaKom
CUCTEMOW, BOAUTENb JO/MKEH U3Y4UTb HEOOSb-
LLIOV CMMCOK CTaHaapTHbIX dpas. Puc. 7.39. Aucnnen HaBUrauyMOHHOM CUCTEMbI
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CUCTEMbI 419 KOM®OPTA U YAOBCTBA

[ns Toro 4tTo6bl BOAUTEND M NACCaXKMpbl olyLanu cebs B aBToMo6mne KOMPOPTHO U HE YTOMASIUCH
B NPOJO/IKUTESbHBIX MOE3KaxX, aBTOMOOW/IbHbIN KYy30B JO/IKEH UMETb COOTBETCTBYIOLLEE 060pYa0-
BaHWe. Hanbonee BakHbIM ABNAETCH HalMYNE IPrOHOMUYHbLIX U YAOOHbBIX CUAEHUI, KOTOPbIE [OSK-
Hbl PaBHOMEPHO pacnpefenaTb Harpy3Ky OT Tena naccaxupa no nogywxe u cnuHke. Jlioam nmetot
pa3nnyHble rabapuTbl U Maccy, MO3TOMY CUAEHbE, OCOBEHHO BOAWUTENLCKOE, AOMKHO UMETb PasHble
PErynMpoBKHU, YTOObI 06eCcneynTb BO3MOXKHOCTb ypaBieHUs aBToMOOMIeEM 6€3 HE06X0AMMOCTH U3-
MEHSATb CBOE MOMIOXKEHNE B NOMbITKE AOTAHYTLCS [0 PY/1EBOro Koneca, neganen v KHOMoK.

Moyt BCe nepeaHne CUAeHbS NErkoBOro aBToMo6MAS MO3BOJIAIOT PEryNnpoBaTth NPOAO0SIbHOE
NOJSIOXEHWUE M YroN HaK/oHa CMUHKKU cuaeHbs. HEKOTOPbIE CHAEHBS UMEIOT TaKKe PerynmpoBKy no
BbicoTe. MexaHW3Mbl PEryiMpoBKM MOIYT ObiTb MPOCTbIMW MEXaHUYECKUMU UK C 3N1EKTPONPUBO-
oM. CnaeHbs C 9/1eKTPONpMBOLOM 4acTo 060pPYaAYIOTCS 3anOMUHAIOWMMKU YCTPOUCTBaAMKU C NaMms-
TbO HA HECKOJNTIbKO MOJIOXEHWUH, ANS yA06CTBa UCMONb30BaHUsi aBTOMOOUASA Pa3HbIMU BOAUTENSIMM.

BONbWMHCTBO COBPEMEHHbLIX aBTOMOOWUIEN WMEIOT MEeXaHU3Mbl PEryIMPOBKU MONOXKEHUS
pyneBoro Koneca. PyneBoe Koneco MOXeT 3aHUMaTb pasfiniHble NONOXEeHUs B BEPTUKaNbHOM (U3-
MEHSAS HaKNOH) ¥ NPOAONLHOM NMIIOCKOCTU (M3MEHEHME [/IMHbI PyNeBoro Bana). PerynnposKa noso-
YEHUA PYSIEBOrO KOleca MOXKET MPOU3BOAUTLCH BPYHHYIO MU C MPUMEHEHMEM 3N1EKTPONPUBOAA;
B Nnoc/iielHeEM cflydae HECKObKO MONOXEHUM MOTyT 3anomMuHaTbes. Hekotopble aBTomo6man Audi
npoAatTCs C HECKONbKUMU KOMMNEKTaMK K/oYen, KOTopble MMeT GpesiokM pa3Horo LBeTa,
npeaHa3HavyeHHble A9 Pa3nnMyHbIX Y1EeHOB OAHON ceMbM. [pn HaXKaTn KHOMKK GpenoKa OTKII0-
YyaeTcs CMrHanM3aums, OTKpbIBAOTCA ABEPWM aBTOMOOUSA, @ CUAEHBE U PYNIEBOE KOMECO YCTaHaB-
JIMBAIOTCS B NOJIOXKEHUE, KOTopoe 6bl10 3aaHo 3apaHee Noj KOHKPETHOro BOAUTENS.

KapKac nepegHux cuaeHui n3rotaBamBaeTCs U3 CTalbHbIX 3IEMEHTOB, Ha KOTOPble HaKknaabl-
BalOTCA MOAMNPYKMUHEHHbIE MOAYLWKN U3 NeHononuypetaHa. HUxHAS nogylwka cuaeHbs 06blYHO
MMeEET MornepeYyHblr BbICTYN B NepeaHen YacTu, KOTOPbIM NpefoTBpallaeT «NoAHblpuBaHue» nog
HUXHIOK YacTb peMHsA 6e30MacHOCTH B cilydae 1060BOro CTONIKHOBEHMUS. NpaBuia 6€30nacHOCTH
TpeOyioT, YTOObI MecTa KpernyieHUa CUAEHUI K nony 6binM 4OCTaTOYHO MPOYHBLIMKU A4S18 NPeaoTBpa-
LWEeHMA oTpblBa CUAEHbA B MOMEHT CTONKHO-
BeHUsA. CnuMHKa cuAeHbsi He [O/MKHa CcKna-
OblBaTbCA, €CIM B Hee yaapsieTcs naccaxup,
pacrnooXeHHbIN 3@ 3TUM CUAEHBEM.

KoHCTpyKUMA OTAENbHbIX CUAEHUW AaeT
BO3MOXHOCTb U3MEHATb ero Gopmy ans 60/b-
wero yao6¢ctBa. C 3TOM LieNblo BHYTPU CUAEHDBS
pacrnonaratoTcs HaflyBHble NOIOCTU, 06BEM KO-
TOPbIX MOXHO YBeNn4YMBaTb UIN YMEHbLIATb
C NOMOLLbIO PY4HOr0 Hacoca uiu cneuunasnbHo-
ro Komrpeccopa C anektponpusogoM. llog
0OMBKOW HEKOTOPbIX CWUAEHWW pacronarailoT
HarpeBaTesbHble 3/IEMEHTbI, 8 UHTEHCUBHOCTb
HarpeBa MOXeT perynuposaTbcs. NosBUIUCh
CWIEHbS, B KOTOPble BCTPOEHA Lienas cuctema
BEHTUNATOPOB, obecneynBatowmnx o6ayB 4e-
pe3 MOpPUCTYIO CTPYKTYPY OOMBKM MOAOYLIKMK
W CMUHKK cupeHbs (puc. 7.40).

Hosble aBTomo6u1nn Mercedes-Benz E-knac-
Cca KOMMJIEKTYIOTCA CUAEHbAMW, B KOTOPbIX
MMetoTCs HagyBHbIe NoJSIOCTH, ob6ecrneymBaiome
Puc. 7.40. CupeHbe ¢ o6ayBOM OOKOBYIO MOAAEPKKY BoauTeNs. YnpasreHune
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06bEMOM 3TUX MONOCTEN OCYLLECTBNSETCS KOMMbIOTEPOM, KOTOPLIN MNOMy4YaeT CUrHan oT AaTynKa
OOKOBbIX YCKOPEHUM U U3MEHSET 06bEM NOSIOCTEN CripaBa UM CieBa B 3aBMCUMOCTH OT Hanpas-
JIEHWUSI U CKOPOCTHM MPOXOXKAEHNUS NOBOpPOTA.

CoBpeMeHHbIe rpy30Bble aBTOMOGKIN M aBTOBYCbl, 0COGEHHO NpeaHa3HayYeHHble N5 AanbHKUX
noesaoK, TakKe obopyaytoTcs KomdopTabenbHbIMKU CUAEHBAMU, UMEIOLWMMM BOSbLIOY AMana3oH
perynnpoBoK. TakMe CUAEHbA UMEIOT NPYXUHHYIO UM NMHEBMATUYECKYIO NOABECKY C aMOPTM3aTo-
pamu. Hanbonee coBeplleHHble KOHCTPYKLMM aBTOMaTUYECKM ONpeaensiioT BeC BOAUTENS U COOT-
BETCTBYIOLMM 06pa30M M3MEHSIOT YNpyrue u racsiimMe CBOMCTBa NOABECKN CUAEHbS.

OBOrPEB, BEHTU/IALUNUA
N KOHAWUMOHUPOBAHUE BO3AYXA

[MponssoantTeny aBTOMOOWIEN MOCTOSHHO CTapalTcs MOBbICUTb KOMPOPTABGenbHOCTb CanoHa
aBToMob6uns. MNepBble aBTOMOOGWIN Bbl/IM OTKPLITBIMKA M HE 3alluiiann naccaxMpoB OT HEMOroAbI.
ABTOMOGUNM 20-X IT. Y}Ke UMEeNW Kpbllly, KOTopas 3allMiiana naccaxmpoB 3aaHUX CUAEHWU aBTO-
Mo6uns. MepBble KUAKOCTHbIE OTONWUTENW NOSIBUAUCL B 1926 roay, LIMPOKOe NPUMEHEHWE OHU NONy-
yunm B 1950-€ roabl. B 70-e IT. cTanu WKMPOKO NPUMEHATLCH aBTOMOGW/IbHbIE KOHAMLIMOHEPDI.

CoBpeMeHHble CUCTEMbI BEHTUASALMU U OTOMNSIEHUS CTanu 60nee COBEPLIEHHBIMW U NMPOU3BOM-
TeNbHbIMU U MOTyT 06ecneYvynTb BOAUTENS M NaccarKMpoB 60nee BbICOKMM YPOBHEM KOMdopTa.

B HacTosILLEE BPEMS NPaKTUYECKM BCE aBTOMOOMIN 060PYAYIOTCS OTONUTENSIMU, KOTOPbIE CMe-
LUMBAIOT MOTOKM FOPSHEro U X0I0AHOIo Bo3ayxa. bonblne 6eclymHble 1 MHOrTOCKOPOCTHbIE BEH-
TUNATOPbLI 3aMEHWUTN BO3yX03a60PHUKM HarHeTaTelbHOro TUna, yMEHbLINB 3aBUCUMOCTb PaGoThI
CUCTEM OTOMJIEHUS U BEHTUAALIMM OT CKOPOCTM ABWMMKEHUS aBToMo6uAs. MonyyatoT Bce 6osbliee
pacnpocTpaHeHe TEPMOPEryNaTOpbl C 3NEKTPOHHbLIM YNpaBAeHWEM, MOAAEPKMBAIOWME 3aaaH-
HbIV YPOBEHb TEMMEPATYPbI B canoHe. 15 COKpallleHUs HexXenaTebHOro CoTHeYHOro HarpeBaHus
yepe3 OKHa M 0COGEHHO Yepes3 BETPOBOE CTEKJIO UCMOMb3YIOT TOHUMPOBAHHbIE CTEK/IA M OTpaXkato-
LMe MeTanIM3npoBaHHbIE MOKPbLITHS.

TuNMYHas MUHMMaNbHas KOMMAEKTauus CEPUMHOro aBTOMOGUNS COCTOUT U3 OTOMUTENS CMe-
LIMBAOLWLErO TMMNA, MHOFOCKOPOCTHOIO M MasolyMHOro LIEHTPOBEXHOIO BEHTUAATOPA U HanpaBs-
NAIOLLMX KaHaNoB C 3aC/IOHKaMM, KOTOpble pacnpeaensatoT BO3yX K BETPOBOMY 1 GOKOBbIM OKHaM
1 B calloH aBTOMOOWASA Ha YPOBHE NNLA U HUKHEW YacTh HOT.

Mcnonb3oBaHWe oTonuTens Ans oTtaMBaHMsa 3amep3Lllero CTeK/Ia B X0104HOE BpeMs roga npu-
BOAMT K 3aMe/IEHUNIO MporpeBa ABurartens, No3ToMy Bce 60/bliee pacnpocTpaHeHme nonyvatoT
BETPOBbIE CTEK/Ia C ANEeKTPUYECKMM HarpeBaTenemM. CoBpeMeHHble NPOBOJIOYHbIE HarpesaTenmu
BCTaB/SIOTCA BHYTPb CTEK/IA B NPOLIECCE MPOM3BOACTBA. ToMLMHA NPOBOAHNKOB HACTONbKO Mana,
YTO OHU MPAKTUHECKM HEBWUAMMBI U MO3ITOMY He yxyawatloT 0630PHOCTb. NEKTPUYECKMI 060orpes
CTEKOS He TONbKO B6bICTP U 3adPEKTUBEH, HO U NMOMOraeT ABUratento 6bICTpee NporpeBaTbes, Co-
3/1aBas AOMNONHUTENbHYIO HAarpy3Ky Yepes reHeparop.

CuUcTeMbl BEHTUNALMU MHOTMX aBTOMOOGMUIEN KOMMAEKTYIOTCH 3OPEKTUBHbIMU DUALTPAMM.
Kpome dpunbTpoB, KOTOpble 3a1EPKMBAIOT MNblib M TBEPALIE YACTULLbl, UCMONb3YIOTCA GUNBLTPbI
C aKTMBMPOBAHHbIM YINIEM, yNaBinBaloLMe 3arpsa3Hatolme BelecTBa 1 3anaxm.

OTonneHune canoHa Ky3oBa aBTo6yca 06bI4HO OCYLLECTBASETCS C MOMOLLbIO KanopudepHom cu-
CTEMbI, UCMOb3YIOLLEN TEM/bIA BO3AYX OT paavMaTopa CUCTEMbl OXNaXAeHus aBuraTens. Tennabin
BO3/lyX NMOCTynaeT B OTONUTESIbHbIE KaHabl Ky30Ba M U3 HUX B CalOH M KabuHy BoauTens. BeHTu-
NAuMs canoHa Ky3oBa aBTobyca Npon3BOAMTCS Yepeld CUCTEMY OTOMNIEHUS, Yeped OTKPbIBaloLMecs
GOKOBbI€ OKHa, BEHTUASLIMOHHbIE JIIOKM, PACMOIOXEHHbIE B KpblLle Ha NPoX0J0M NaccaXKMpPCKoro
calioHa, W Yepes BO3ayx03abopHMK, Haxodsalmcs B nepeaHen yactm aBtobyca.

Mopgasnstowee 60nbWNHCTBO aBTOMO6UMNEN B CLUA 1 AnoHWKW Tenepb OCHaLLEHbl KOHAWLIMOHE-
pamu, 40N eBPONENCKUX aBTOMOGKNEN C KOHAULIMOHEPAMM TaKKe NOCTOSAHHO yBENMYNBAETCS.
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KOHAMUMUOHEPbLI U KTUMATUYHECKUE YCTAHOBKHU
KoHanumMoHupoBaHMe BO3ayxa B caloHe aBToMObGUNsa obecrnevymBaeT co3fgaHuMe Hanbonee Kom-
GOPTHOro MUKpOKNMMaTa. s oxnaxAeHUs BO3[yxXa B caloHe aBTOMOOGWMIA MCNOMb3YOTCH U3-
BECTHble PU3MYECKMNE MPUHLMUMbI, B COOTBETCTBME C KOTOPbIMU MPpK GbICTPOM PacMPEHUN KULKO-
CTW WM ra3a, HaxoAaslerocs noj AaBneHWeM, NMPOUCXOAWT nageHue TemnepaTtypbl, MOCKONbKY
CHWXEHWe AaB/ieHns COMpoBOXAAETCS NOMOLWEHNEM TENNOTbl U3 OKpyKatowen cpedbl. Apyrum
MCTOYHMKOM X0N0oAa MOTYT CNYXKWTb 3aTpaThl TEMNa Ha UCNAPEHME KUOKOCTU. ECM KanHyTb Ha py-
KY KaKom-nnbo neTydyemn XUAKOCTU (CnupT, adup), OHa HAYHET UCNaPATLCH U B 3TOM MECTE MoYyB-
CcTByeTCs X0/104. B KoHAMUMOHEpax MCNOb3YIOTCH 06a 3TUX SABNEHUS.

B npocTtenwem KoHamumoHepe (puc. 7.41) nmeetcs 6annoH (pecnBep), B KOTOPOM Noj AaB/EHU-
€M HaxoAMTCS XUAKMIM XNadareHT ¢ TeMnepaTypomr OKpyXKatoLLen cpebl.

XnagareHT BbIXOAWT U3 pecrnBepa no TpybonpoBoay U Yepes peayKTop AaBfeHUs nocTyna-
€T B ucnaputenb. cnaputenb YyCKOPSET NpoLecc ucnapeHus. s aToro oH MMeeT 60/bLyLo No-
BEPXHOCTb Y BASETCS TEMI006MEHHUKOM MEXAY XNaAareHTOM 1 OKpyKatolWnM BO3a4yxoM. N5 yCcKo-
PEHMS MPOXOXAEHUS BO34yXa Yepes3 McrnapuTeb UCNONb3YeTcs BEHTUATOP, KOTOPbIA MOXET
npofyBaTtb BO3A4yX, NOCTYMNalOWMA CHaPYXU aBTOMOOGUAS WAK LMPKYAMPYIOLWKMIA BHYTPK canoHa.
XnagoareHT, Npoinas Yepes peayKTop, MOCTENEHHO UCNapPSETCs BHYTPU 3MEEBMKA UCNAPUTENS, U OX/1axK-
JaeTcs, oTaaBas Xonoh BO34yXy, NPOXOAdlleMy Yyeped ucnaputenb. 3 ncnaputens xnagoareHt
BbIXOWT B ra3006pa3HOM COCTOSIHUM U MPU HU3KOM AaBneHUn. s Toro 4tobbl LMK oxnaxaie-
HWUSA MPOUCXOAMN MOCTOSIHHO, HEOBXOAMMO CXaTb ra3 U NEepPeBECTU ero B XMAKOE COCTOSHME.
C 3TOM Uenbio UCNONb3YIOT KOMMNPECCOP M KoHAeHcaTop. [a3006pa3HbIv xnagareHT no Tpybonpo-
BOAY MoCTynaeT B KOMMPECCop, KOTOPbIM NPUBOAMUTCS B AeWCTBME OT Bana agsuratens. Komnpec-
COp CMMaET ra3 Ao BbICOKOro AaBneHuns. [Ins oxNaxAeHUs CaToro ra3a Mcnosib3yeTcs elle oaunH
TENNO06MEHHWK — KOHAEHCATOP, KOTOPbLIM YCTaHaBNMBaETC Nepes pagnuatopoM CUCTEMbI OxNa-
KaeHua asuratens. CxaTbli XagareHT ox/laXKAaeTcs B KOHAEHCATope NpoayBaeMbiM BO34YyXOM
W NepexoamT B *KUAKyo a3y, nocne 4ero Bo3BpallaeTcs B PECUBEP, U LMK MOXKET MOBTOPSATHLCS.

[Jonroe Bpemsi B aBTOMOGW/IbHbIX CUCTEMAX KOHAMLMOHMPOBAHWUS NPUMEHSCS X1agoareHT, Npu-
Haexallni K Knaccy xnopdtopyrnepoaHbix xuMmuyieckux coeanHeHmin (CFC) n Ha3biBaeMbln Gpeo-
HOM (Hanpumep, dpeoH 12). U3-3a BO3MOXKHOIo paspylleHUs 030HOBOro c/ios 3eMan Uu obLiewn
TOKCUYHOCTM BO MHOIMX CTpaHax MCnonb30Ba-
HUWe ¢peoHa 3anpeullaetca. [MponssoauTenu
aBTOMOOGWNEN BbIHYXKAEHbI ObI/IN NEPENTU K XN1a-
poareHTy R134a. JT0T x/1agareHT OTHOCUTCSA
K Knaccy rugpodropyrnepogos (HFC), He coaep-
7 UT xlopa M He o4yeHb BpeaeH. OaHaKko ans

KOHTYP HU3KOIo 3O PEKTUBHOM paboTbl aBTOMOOW/bHBIX KOHAM-
OABJIEHNA I g LiMoHepoB, ucronbaylolwmx R134a, Tpebyercs
KOHTYP BbICOKOIQ A 6onee BbICOKOE paboyee AaBlieHME.

OABNEHUA

PecvBep KoHAMUMOHEPA HE TONbKO obecrne-
YyuBaeT XpaHeHue XxnajareHta, Ho bunsTpyer
ero v yganset Bnary (MHoraa GunsTp yctaHasu-
BaeTcs OTAeNbHO OT pecuBepa). Bnara ynanset-
CcA C MOMOLWbIO chneunanbHoro agcopbeHTa,
KOTOPbIM MMEET OrpaHUYEHHbIR CPOK CIYXKObI.

Puc. 7.41. NMpuHUuMnNUanbHaa cxema KOHAM-
LMOHepa: 1 — KOMMPEeccop C 3NEKTPOMarHuT-
HOW MydTON; 2 — KOHAEHcaTop; 3 — pecuBep;
4 — KpaH; 5 — dunbTp; 6 — CMOTPOBOE OKHO;
7 — penyKUMOHHbIN KnanaH; 8 — ncnaputenb;
9 — aaTyuK Temneparypbl
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PecvBep He PEMOHTUPYETCS ¥ MOJIEKMUT 3aMeHe
B C/lydae Bbixofa U3 cTpos. MonagaHve Bo3ayxa
B CMCTEMY NPUBOAUT PECUBEP B HEMOAHOCTb.
PeayKkTop MNOHWXaeT AaBfieHWEe MKUIKOro
xflafjoareHTa v ynpas/iseT ero pacxoaom B 3a-
BUCMMOCTM OT TemrepaTypbl Ha BbIxoae U3 UC-



napvtens. B pegyktope MMeeTcs TEPMOPErynaTop, KOTOPbIM YMEHbLIAET Nojgadvy XWAKOro xaago-
areHTa, ecnv TemnepaTtypa BbIXOASLWEro U3 Ucnaputens xnagoareHta o4eHb HU3Kas, YTo, B CBOKO
oyepenb, YKa3blBaeT Ha HEMOHOE ero UcnapeHue.

Mcnaputenb BbINOMHEH B BUAE HECKONbKUX 3MEEBUKOB, U3FOTOBMAEHHbIX M3 antoMUHMEBBIX
Tpy6oK (ans R134a). MNpu paboTe KOHAMLMOHEPA Ha TPyOKax ucnapuTenst KOHAEHCUpPYeTcs Bnara,
cojeprralasncs B Bo3gyxe. Kannv Bnaru cobupatotcs B NOAL0HE U yaanstoTcs Yepes Tpyb6onposoa
nof asTomMmobunb. Boga, cobupatowascsa nog asTomobunem ¢ paboTalolmM KOHAULUMOHEPOM, He
ABNSETCH CNeACTBMEM HEUCNPABHOCTU €ro arperaToB.

Hawnbonee pacnpocTpaHeHHbIM TUMOM KOMMNPECCOPOB aBTOMOOU/IbHbIX KOHAMULIMOHEPOB ABNS-
oTCA NopLuHeBble (puc. 7.42). Ban komnpeccopa NpuMBOANUTCA B AEWCTBME OT KOJEeHYaToro Bana
ABuratens ¢ NomMolLbio PEMEHHON Nepefayn U daNeKTPOMarHuTHOM My Tbl.

C Beaywum BasioM KOMMpeccopa coellMHeHa HaK/oOHHag Wwanba, KoTopas npu CBOEM Bpa-
LeHnn nepemMeLlaeT HeCKoNbKo (5—7) nopwHen. Kopnyc ¢ LMAMHAPaMKU 3aKpPbIT KPbILWKOW C CHU-
CTeMOM KnanaHoB. CyLlecTBYIOT NOPLLIHEBbLIE KOMNPECCOPbl MEPEMEHHOM NPOU3BOANUTENBHOCTH.
[Mpon3BoAMTENBHOCTL KOMMPECCOpa onpeaenseTca 3agaHHon TemnepaTypon oxnaxaeHus. Y Takux
KOMMPECCOPOB MOXET UBMEHATLCS HAKNOH Wanbbl, YTO MPUBOAUT K UBMEHEHUIO X04a NOPLUHEN
W, cnegoBaTenibHO, NMPOW3BOAUTENBHOCTU. TaKMe KOMMNPEeCCOopPbl OKa3dblBaloT MeHbLUEee BAUSHUE
Ha paboTy ABurartens npu BKIOYEHUM MyDTbl, YTO O4EHb BaXKHO AN MaNIOMOLHbIX ABUraTenen.
Kpome Toro, oHM o6ecne4ymBatoT 60/bLUYI0 CTabWNbLHOCTb 3aaHHOM TemnepaTtypbl.

B nocnegHee Bpems B aBTOMOOWSIbHbIX KOHAWLMOHEPAX Ha CMEHY MOPLIHEBLIM KOMMPECCO-
paM NpUXOAAT POTOPHO-NNAacTMHYaThle. B Taknx KOMNpeccopax Ha BpallatloleMcs Baie yCTaHOBNEH
pPOTOP C paavalibHbIMKU MPOPE3SMU, B KOTOPbIE BCTaB/IEHbl CKOJb3SLLME MNACTUHbI, MPUXMMatOLMeCs
K 3/IIMNTUYECKOM MOBEPXHOCTH cTaTopa. [Mpu BpalleHnr potopa paboyme NonocTv, PacrnofIOKEHHbIE
MeX[y COCelHUMM NNacTUHaAMM, M3MEHSIIOT CBOM 0GBbEM, YTO AaeT BO3MOXHOCTb CO3/1aBaTb BbICO-
Koe JaBfieHne xnagoareHta. Komnpeccopbl 3TOro Tna MMeT MeHblUNe rabapuTbl, OTMYaloTCs
NAaBHOCTbO B paboTe U HU3KUM YPOBHEM LIyMa.

B cambix nocneaHunx paspaboTKax KOMMNPEeccopoB Ans aBTOMOOUIbHbIX KOHAULMOHEPOB UC-
NONb3YyOTCA MEPEMEHHO-YINI0BblE MNAacTUHYyaTble ABWUraTenu, M3MeHsowmne paboynin xon KOM-
npeccopa 1 Takum 06pa3om peryampytolme pacxos MOLLHOCTM B 3aBUCUMOCTHM OT NOTpe6HoCTEN
cuctembl. Takxe NosBUNOCH 60MbLIOE KONMYECTBO KOMMPECCOPOB C 3NEKTPUYECKUM NPUBOLOM
(oco6eHHO B AnoHMK). OCHOBHOE NPENMYLLECTBO IIEKTPUYECKOrO ABUraTens — aHepreTMyeckas
3OPEKTUBHOCTb B COBOKYMHOCTM C BO3MOMXHOCTbIO 3/IEKTPOHHOIO yrpaBaeHus.

Bce 6onblie COBPEMEHHbIX aBTOMOOGUNEN
060pyayeTcs He NPOCTbIMU KOHAWLIMOHEPaMMU,
a cucteMaMu Knumat-KoHTponsa (HVAC —
Heating, Ventilation and Air Conditioning).

Takne cucTeMbl ynpaBastoTCs € NMOMOLLbIO
3/IEKTPOHMKM, MCNOMb3YS AaT4MKKM TeMnepaTypsbl
M UHTEHCUBHOCTM CONHEYHOrO U3MTy4eHUs, 4TOObI
aBTOMaTMYeCKM NOAAEPKUBATbL 3aJaHHble napa-
METPbl MUKPOKIMMaTa HEe3aBUCMMO OT HapyK-
HOM TemnepaTypbl. Bo Bcex gatinkax temneparty-
pbl — BHYTPEHHEW W HapPYXHOW TemnepaTypbl
BO3yXa, TeMnepaTypbl UCNapuUTens 1 oxnaxia-
lOLWEN XKUOKOCTU ABWUraTens — WCMoNb3yloTes 4 6
TEPMUCTOPBI. B HEKOTOPbIX aBTOMOGUASAX MMEIoTCA

AneKTpoMarHuTHasa mybTa

He6O0/bLLNE XONOANSIbHUKM U 6apbl. KOHCTPYKLIMK
OTAENbHbIX KNIMMAaTUYECKMX YCTaHOBOK AOMyCKatoT
pasgenbHOe perynvpoBaHue TeMnepaTtypbl B pas-
JIMYHBIX 30HaX CanoHa aBTOMOGUAS.

Puc. 7.42. Cxema Komnpeccopa aBTOMOGHJIb-
HOro KOHAULMOHEepa: 1 — LIKUB; 2 — 31EeKTPO-
MarHuT; 3 — HaKJ/IOHHas Wanba; 4 — NopLIEeHb;
5 — KpbllWwKa 610Ka UMAMHAPOB; 6 — KNanaHhbl
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[MpaKTnyecKn Bce MexayropoaHble aBToOyChbl B HAcTOsLLEE BPEMS TaKKe 060pyaAyI0TCSH KOHAN-
umoHepamu (puc. 7.43). CaM KOHAMLMOHEpP yCTaHaB/IMBAETCS Ha Kpbllle aBTobyca, a OxnamieH-
Hbl BO3AyX NOAaEeTCs NO BO3AYXOBOAAM K CUAEHbSAM MacCaKMpoB. Kaxabl naccaxmnp ¢ NoMOLLbo
perynstopa MOXeT HaCTPOUTb CUY U HanpaB/eHWe NOTOKa XON0AHOro BO3ayxa.

Puc. 7.43. Cuctema KOHAULMOHMPOBAHUSA BO3ayxa B aBToOyce: 1 — nepegHui OTONUTENb;
2 — ponosiHuTeNibHble 60KOBbIE OTOMUTENN; 3 — KOMMpeccop; 4 — BEHTUNIATOP C BUCKOMY)TOWN;
5 — pagunatop; 6 — yCTPONCTBO BEHTUAALMMN U KOHANLMOHUPOBAHUS



r1 ABA

[BU¥KeHne HeobXxoanMO Jito-
60My YenoBeky, U ntoboe Te H ﬂ'e H L|| M M
TEXHWYECKOe CpeacTBO, MO3BO-
NtoLLee YCKOPUTb 3TO ABMK- p a 3 B M T M ﬂ
KEeHWe, NOBbICUTb MOBUIIb-
HOCTb YeNnoBeKa, Bcerga by- HO H CT pyH LII M M
JIET NONb30BATLCS CMPOCOM
B 3TOM Mupe. [oTpebHOCTb a BTO M 06 I/Iﬂ ﬂ
B KaXKAOAHEBHOM Nepeme-
LLlEHWUN Ha OTHOCUTENBbHO He-
60/blUINE PACCTOAHUS HaWyy-
UMM cnoco6oMm YI0BNETBO-
pPSIET NIErKOBOW aBTOMOGW/Ib,
HaxoasWwuncs B COOGCTBEH-
HOCTV BfafenbLa.

§50

MEPCNEKTUBHLIE HAMPABJIEHUA
PA3BUTUA KOHCTPYKLIMU ABTOMOBUIIA

lMepcoHanbHbIM NErKOBOM aBTOMOGWUIb B COBPEMEHHOM MUPE Hanbonee NpuBAeEKaTeNeH ans ye-
NIOBEKa KaK CpeACTBO KaXKAOAHEBHOro TpaHcnopTa, BO-NepBblX, N0 CBOUM TEXHUHECKUM BO3MOXK-
HOCTSIM, BO-BTOPbIX, M3-3a CNOCOBHOCTU YAOBNETBOPUTL B HAMGONbLLIEN CTENEHN UHAMBUAYANIbHbIE
3anpochkl KaXkaoro BnajenbLa.

370 NPMBENO K TOMY, HTO aBTOMOGW/Ib CTa/l CaMblM MacCOBbIM TPAHCMOPTHBLIM CPEACTBOM B MU-
pe, KOJIM4ecTBO aBTOMOOUIEN yBENMYMBAETCS (B MEPBYIO 04epeb NErkoBbIX), U, BUAUMO, 3Ta TEH-
[EHLNS COXpaHUTCA 1 B BGnnxKanwwem byayLiem.

Ho maccoBas aBTOMOGUAM3aLMS HECET M HEraTUBHbIE NMOCNEACTBUS: TMBENb U PaHEHWUS Ntoaen
Ha goporax, 3arpsi3HEHNE OKPYXKatoLen cpefbl, CHUKEHME CKOPOCTU NepeMeLLEHNS n3-3a TPaHC-
MOPTHbIX 3aTOPOB, BAUSHUE Ha 340POBbE YEI0OBEKA TPAHCMOPTHOIO WyMa, YBEINYEHWE MoWagen
None3HbIX 3eMeflb, 3aHATbIX aBTOMOGUIbHLIMU AOPOraMu, CTOSSHKaMK U T. .

B cBS131 C 3TM KOHCTPYKLMS aBTOMOGUS BYAET COBEPLUEHCTBOBATLCS B CEAYIOLLMX HANpPaBIEeHUSX:
1. lMoBbilweHHne 6e30NacHOCTU aBTOMOGUSA.

YcTaHOBMEHO, YTO MPUYMHAMK BONbLUMHCTBA AOPOXKHO-TPAHCMNOPTHBIX MPOUCLLECTBUI SBASIOTCA
OLWKNGKM BoguTeNnen. MoxHO oxuaaThb, YTO NoayyaT fasibHelLee pacnpocTpaHeHe CUCTEMBI, CKO-
pee BCEro, 3/IEKTPOHHbIE, KOTOPbIE BYyAyT NPUHMMATb Ha cebsl HEKOTopble GYHKLUMK yNpaBneHus
aBTOMOOMAEM MW MOMOLLM BOAUTENIO B KPUTUHECKUX PEKMMAX.

Mony4yaT pacnpoctpaHeHme o6ume MHGOPMaLMOHHbIE CUCTEMbBI, UMEIOLLIME CBSI3b C KaXKabIM aB-
TOMOGMAEM (CUCTEMbBI TENIEMATUKM) U NO3BONSAIOLLME OCYLLECTBASATL KOHTPOJIb 3@ COCTOSIHUEM TPaHC-
NMOPTHOW CETW OMpPeAEeneHHOro pPerMoHa v 3apaHee npeaynpexaaTb BOAUTENS O BOSHUKHOBEHUM
aBapUMHbBIX CUTyaLMK, pEKOMEHA0BaTb Hanbosiee paunoHanbHble MapLpPyTbl ABMKEeHUS. 10 oueH-
KaM eBPOMEenCKUX CneLnanncToB NpUMMEHEHNE 3NEKTPOHHbIX MOMOLLHMKOB BOAMTENS U CUCTEM Te-
nematuku no3BonuT K 2010 . BABOE YMEHbLINTb YUCNO0 AOPOKHO-TPAHCMOPTHbIX MPOUCLUECTBUN.
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2. YMeHblUeHue BpeAHOro BO3eUCTBUSA Ha OKPYKaloLLYyI0 CPpeAy U CHUXXEeHUe 3aTpaT IHepPrum.

[Monyyat ganbHewnwee pasB1UTUE YCTPONCTBA, NO3BONSIOLIME CHUMXKATb BPEeAHble BbIOPOCHI Tpa-
OWUMOHHbIX ABUraTenien BHyTPEHHEro cropaHms. Yeunutca 6opbba 3a 3KOHOMUIO HEDTAHOro Tor-
/IMBA KaK C NO3ULNIA CHUXKEHNS 06bEeMOB ero noTpebneHuns, Tak U ¢ NO3ULMK yMeHbLIEHNS 06be-
MoB BbI6pocoB CO,, co3aatoLlero NnapHUKOBbLIN 3ddEKT.

YBenuuutca Jons asTomobunen, paboTtatoLWwmnx Ha anbTepHaTUBHBIX MCTOYHUKAX SHEPTUK: MPU-
pOAHbIN ras3, BOAOPOA, 6GMOTONIMBO. AKOHOMMUM SHEPTUKM ByAET CNOCO6CTBOBATL YMEHbLLIEHWE CO6-
CTBEHHOM MacCbl aBTOMOOUNS, MPUMEHEHWE TMOPUAHBIX CUNOBbIX YCTaHOBOK. OxunaaeTcs, 4to 06-
LMK pacxop aHeprum astomobumnsamm K 2010 r. no cpaBHeHuto ¢ 2000 r. ymeHblwnTes Ha 25 %.

ByneTt CHUXKEH TpaHCNOPTHbLIM WyM aBTOMOGUAEN, B MEPBYIO o4epeb 3a cyeT pa3paboTku
N UCMONb30BaHMS MasoLLyMHbIX aBTOMOGUNEN.

3. MoBbileHUe NpUBJIEKaTENIbHOCTU aBTOMOGUSA ANF NoTpeouTens.

[laHHoe HanpaB/ieHne 0XBaTblBAET LUMPOKUI KPYr BOMPOCOB M CBSA3aHO CO CTPEM/IEHWEM aB-
TOonpon3BoanTENen co3gaBaTtb aBTOMO6UIM, HaMboee NOHO OTBeYaloLWmMe MHANBUAYabHbIM 3a-
npocamM KOHKPETHOro YyenoBeka. MOXKHO 0Xuaatb CHUMKEeHWe Ao 1,5 neT nepuognyHoOCTH BbINyCcKa
Ha PbIHOK HOBbIX MOAENen, yBelnyeHne Konmyectsa moanduKkauuin aBToMo6unsa, npuMeHeH1e
HOBbIX YCTPOWCTB, NOBbILLAOWMUX KOMDOPT (CUCTEM NOALEPIKaHMSA HEOOXOAMMOro KnMmarta B casno-
He, YCTPOWMCTB aBTOMAaTMYECKOro ynpaB/eHusa arperatamMmun u T. ).

Ocobyto ponb 6yaeT UrpaTb LWMPOKoe NpUMeHeHUE MHPOPMALIMOHHbBIX CUCTEM, NO3BONAOLWMX
BOAMUTENIO NOJIy4YaTb NPU ABUKEHUWU OOBEKTUBHYIO M MOMHYI0 MHOOPMaLMIO Kak 0 paboTe caMoro
aBTOMOOMWNA (CpeacTBa BCTPOEHHOM AMArHOCTMKM), TaK U PasiMyHyto MHGOopMaLmio U3 robanb-
HbIX MHDOPMALMOHHbIX CUCTEM (CUCTEMbI TENEMATHUKK). ITO caenaeT BOSMOXHbIM 6onee addek-
TMBHO MHTErPMPOBaTL aBTOMOGWIb B 06LLYIO TPAHCMOPTHYIO CUCTEMY, @ BOAMTENS M NacCaKMpoB —
B cucTemMy o6MeHa UHdOpMaLMeNn ¢ APYrMMu NIOAbMM.

§51

NMPUMEHEHUE AIbTEPHATUBHbIX BUAOB TOMJIUBA

3a nocnegHve aBaauaTb JieT aBTOMOOMIbHAA MPOMbIWAEHHOCTb AOCTUINA OFPOMHbIX
pe3ynbTaToB MO CHUMXEHUIO COAEPKaHWA BPeAHblX BEWECTB B OTpabOoTaBlIMX ra3ax. 3anpeT
Ha MCMNoNb30BaHWE 3TUIMPOBAHHbLIX 6EH3UHOB, MPUMEHEHUE KaTalUTUYECKUX HEWTpanu3a-
TOPOB OTPabOTaBLNX ra30B U COBPEMEHHbIX cucTeM nutaHua BC, n03BONWIN CYLLECTBEHHO
YMEHbLUWUTb BpeaHOEe BO3AENCTBME aBTOMOOGMIBLHOrO TPaHCMoOpTa Ha OKpyXKaloulyto cpeay
W 300pOBbLE YenoBeKa.
Mpwu paboTte aBToMO6MNbHLIX IBC B atMocdepy BbiGpachbiBatOTCA HE TOSIbKO TOKCUMYHbIE ra3bl, HO U
ABYyoKuch yrnepoga (CO5). 3TOT ra3 BbINOAHAET BaXHY0 ponb B aTMochepe 3emnun. OgHaKo 3a no-
cnegHue 100 neT ero cofgepxaHve B aTMocdhepe 3HaAYMTENbHO YBENUYMAOCH U HE MOCNEHIon
pPO/b B 3TOM UrpaeT aBTOMOOU/IbHbIN TPAHCNOPT. HEKOTOpbIE yYeHble YTBEPKAAIOT, YTO yBennye-
Hue copepxaHuna CO, B aTMOCHEPHOM BO3AYXE NPUBOAMUT K rN06anbHOMY MOTEMNEHMIO.

[Buratenv coBpeMeHHbIX aBTOMOGUNEN cTann 6o1ee 3KOHOMUYHbBIMK, @ 3TO NPUBENO K YMEHb-
LWEeHWIO BbIOPOCOB [ABYOKUCH yrnepopa. [pumeHeHne anbTepHaTUBHbIX BUAOB TOMIMBA TaKKe
CNOCOBCTBYET KaK CHUXEHMIO BPEAHbIX BEWECTB B 0TPabOTaBLUMX Fra3ax, TaK U CHUXEHWUIO KONu-
yecTBa ABYOKUCH yrnepoaa.

CxurKeHHble HedTaHble rasbl (LPG — Liquefied Petroleum Gas) gatoT BO3MOXHOCTb CHU3UTb
coep)KaHue BpeaHblX BELWECTB B OTpaboTaBlUMX rasax M OAHOBPEMEHHO npumepHo Ha 10 %
YMeHbLWUTb KonnyectBo CO,, Bbigensaemoro npu paéote BC.
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CxaTtbivi npupoaHbin ra3 (CNG — Compressed
Natural Gas) — 3T0 anbTepHaTUBHOE TOMIUBO, KO-
TOpoe MOXET ncnosb3oBaTbes B [IBC ¢ UCKPOBbIM
3aXUraHveMm u B auaensx. [ns Mcnonb3oBaHus
B KayecTtBe Tonnmea B [1BC OH JoMKeH ObITb CHaT
[10 BbICOKOrO AaBeHWs, YTOObl 3aHMMaTb MeHb-
UMM 06bEeM. ITOT ra3 MOXET TpaHCNopPTMPOBaTL-
ca B 6annoHax BbICOKOro gasneHus. lpu ero
MCMNOMb30BaHUM B KayecTBe ToMnnunea, obecneyn-
BaeTCsl CHUKeHWEe BblOGPOCOB BpeAHbIX BELLEeCTB
B aTMocdepy.

MetaHon (Methanol) — cnupToBOE TOMNKMBO,
nony4yaemoe B npouecce nepepaboTkn HedTu
MAW KaMeHHoro yrs. Mpu ncnonb3oBaHUn me-
TaHona B Kayectse Tonnauea ans [BC o6ecneun-

Puc. 8.1. ABTomo6unb BMW 740 hL umeet 6ak
C XXMAKUM BOAOPOJOM, KOTOPbIN UCNOJIb3yeT-
cA, KaK Toruimeo gas 1IBC u gnsa ToniMBHOro
3anemMeHTa, 3aMeHSAIoLWEero o6bl4HbIi aKKymMy-
narop. Ucnonb3oBaHue TONIMBHOIO 3N1€MEH-
Ta oGecneyMBaeT pabGoOTy KOHAMLMOHepa
Ha CTOSIHKaX ¢ Hepa6oTalLwWmUM ABUraTenem

BAETCA CHUXEHWE YPOBHS ABYOKWUCH yrinepojaa
B OTpaboTaBLIMX ra3ax Ha 5 % No cpaBHEHMIO
¢ 6eH3nHOM. OgHaKo AN MONyYEeHUs TOW Ke
MOLLHOCTK TpebyeTcs BABOE 60/bliee KONUYecT-
BO TOM/AMBA, YEM MPU UCMONb30BaHUKN 6eH3MHa.

dtaHon (Ethanol) — cnupToBOE TOMAMBO,
nony4aemMoe M3 pacTeHUM, TaKUX KaK KyKypy-
3a, CaxapHbl TPOCTHUK U [IP., UMEET NPUMEPHO
TaKue e CBOWCTBA, Kak MeTaHo/N U MpPon3BO-
[IUT NPU CropaHUK MeHbllee KOTIMYECTBO OKCH-
[10B a30Ta M CHWKEHUEe COAepKaHMs ABYOKUCH
yrnepoaa Ha 4 % no cpaBHEHWUIO ¢ 6EH3UHOM.
OtpaboTaBluune rasbl JBC, paboTaloLlero Ha aTaHose, coAep:KaTt BpeaHble afbAerbl, KOTopble 06-
NlafatoT HEMPUATHLIM 3amnaxoM, Bbi3blBalOT pa3aparkeHne CM3nUCTbix 060/104eK OpraHM3ama Yeno-
BEKa M He MOryT 6blTb YCTPAHEHbI C MOMOLLbIO KaTaMTUYECKMUX HEUTPANIM3aTOPOB.

Bopopog (Hy) — roptoynit ras, KOTopbI MpU CropaHun COEAUHAETCA C KUCIOPOAOM o6pasys
Boay. Bogopoga sBnaetca Havbosiee NepcnekTMBHOW anbTepHaTMBOW YrNeBOAOPOAHLIM BUAAM
Tonnuea. Bogopoa Takke ABNSETCS NepPCneKTUBHbLIM TOMMBOM AN MCMONb30BaHUSA B CUIOBbIX
yCTaHOBKax Ha TOMIMBHbIX 3NIEMEHTaXx.

MepeyncneHHble anbTepHaTUBHbIE BMAbI TONIMBA MOTYT B OTAE/bHbIX CyYasX, UCMONb30BaTb-
cs Ans aBTOMOOGUbHbIX ABMUraTenen. MHorne npoM3BoaMTENN aBTOMOGUIEN UMEIOT B CBOEW MPO-
rpaMMe BbINyCK aBTOMOGWIEN, KOTOPbIE MOTYT MCMOb30BaTb albTepPHATUBHbIE BUAbI TOMIMBA.
Hanbonee pacnpocTpaHeHbl aBTOMOOGUAM, KOTOPble MOTYT MCMOMb30BaTb Hapsay ¢ 6GEH3MHOM
CXWKEHHbIM ra3 uav NpupoaHbIn cxatbin ra3 (Volvo, Vauxhall, Mersedes 1 ap.).

BonbluMx ycnexoB B MCMO/Ib30BaHWM BOAOPO/a B Ka4ecTBe aBTOMOOWIbHOIO TonnBa Ao6U-
nacb komnaHma BMW, koTopas pa3pa6oTtana [IBC, pa6oTatolime Ha Bogopoae. Auratenu onbit-
HblX aBToMo6unen BMW 750hL 1 Mini Cooper Hydrogen (puc. 8.1; 8.2) o6opyfoBaHbl CUCTEMOW
BNpPbICKA XXWOKOr0 ¥ OXNax/AeHHOro BOAOPOAa, CMELIMBAIOLLEroCcs C BO3AyXOM BO BMYCKHOM Tpy-
6onpoBoje. Takon Noaxoa AaeT BO3MOXHOCTb yNy4LlWWUTb HanonHeHne unnmHapos BC TonnmMBHO-
BO3/lyLLHOW CMECbIO M CBECTM O MMHUMYMa 3arpsi3HeHne OKpyatoLwen cpesbl.

Mcnonb3oBaHWe ansTepHATUBHbLIX BUAOB aBTOMOOWIbHOrO TOMMBA MOXET HECKO/IbKO 3aMea/UTb
NepcneKkTUBY UcHepnaHus MUPOBbLIX 3anacoB HedTU, HO MOHOCTbIO HE PeLIaeT AaHHOM Npo6e-
Mbl. [103TOMY 60/IbLUMHCTBO BeAYLLMX MUPOBbIX NPOU3BOAUTENEN aBTOMOOUIIEN CenYac BNIOTHYIO
3aHMMaloTCs pa3paboTKOM CUIOBbIX YCTAHOBOK, FAe MCMOJb3YOTCSH aflbTEPHATUBHbBIE MCTOYHUKMU
3HEpruu.

Puc. 8.2. ABTomo6unb Mini Cooper, ¢ gBura-
Tenem, pa6oTtalowemM Ha Bogopoae
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§52

9PDPEKTUBHOE UCMNOJIb3OBAHUE SHEPTUMA
M CHUXKEHUE BPEOHOI0 BO3ENCTBUA
HA OKPYAIOLLYIO CPEAY U 3A0POBbE HACEJIEHUA

3anachbl yrneBoaopoaHbIX BUAOB TOM/IMBA B MUPE OrpaHMYeHbl. HeKoTopble nccnenoBaTtenu yrBep-
AaloT, YTO 3TUX 3anacoB xBaTUT Ha 60-80 neT, 60/1ee NeCCUMUCTUYHO HACTPOEHHbIE Y4EHble ro-
BOPSAT, 4TO YE/IOBEYECTBO McHepnaeT 371 3anackl Yeped 40 net. C Apyron CTOPOHbI, BCe 60/IbLUYI0
03a604€eHHOCTb BbI3bIBAET 3arpsi3HEHNE OKpYXKatollen cpeabl, He NMOCNEeAHIO POSb B KOTOPOM
urpatoT aBToMo6uIun.

HekoTopoe BpemMs Ha3aj CylecTBOBaN0 MHEHWE, YTO Ha CMEHY aBTOMOGKASM C NMPMBbLIYHbLIM
OBC npuaer «39KONOrMYECKU YUCTbIM INEKTPUYECKMM aBTOMOOWIb». Bbinv co3gaHbl BapuaHThI
3aNeKTpomMobuaen, rae Ans npmeoa BeayLinx Koec MCNosib30BaanCh 3/1IEKTPOABUIaTENH,
a 3anac 371eKTPO3HepPrun 4ns HeobxoaMMoro npobera, obecnevymBancs akkyMynsToOpHbIMKU 6aTa-
pesiMu, KOTopble pacnonaraiucb HeNOCPEACTBEHHO Ha aBTOMOGMNE U MOTIN NOA3apsKaTbCs
Ha cneuunanbHbIX 3apagHbIX CTaHUMAX (puc. 8.3).

TaKow NoaxoAa UCNoNb30BaHUA aKKYMYNSTOPHbIX 31EKTPOMOBUAEN MTHOPUPOBAN O4EBUAHbIN
$aKT, 4TO 3TO MOJSIHOCTLIO HE pellaeT BONpoc rnobanbHOro 3arpi3HEHNs OKpYyXKaloLlen cpeabl.
[ns 3apagKkn akKyMynsaTOpoOB MCMOJIb3YETCS 3IEKTPOIHEPTUS, NoyHaemas OT 3/IEKTPOCTaHLMM,
KOTOpble B CBOEM GOJIbLUMHCTBE CHUIAlOT YrNeBoAOpoAHOE ToNAnBO. MNpu 3TOM 3arps3HeHune
OKpYy)XKatowen cpelbl NPOCTO NEPEHOCUTCS B APYryt0 MECTHOCTb. B KOHUe 1990-X IT. B HECKONb-
KUMKW KPYMNHbIMW NMPOU3BOAMUTENAMU aBTOMOGMNEN GblIM NMPUIOKEHbI ONpPeAeneHHble yCunus,
4TO6bl OPraHnM30BaTh LWMPOKMK aBTOMOOUIbHBIN PbIHOK 31EKTPUYECKUX aBTOMOGKNel B wT. Ka-
NMOOPHUS, HO 3TU YCUAUS NOTEPNENN Heyaaudy, YaCTUYHO U3-3a OrPaHUYEHHOro 3anaca aHeprum
(3HEProeMKoCTH) akKyMySiTOPOB, UCMOJ/Ib3YEMbIX Ha 3TUX 3IEKTPOMOBGUNNAX, HO FaBHbIM 06pa-
30M MOTOMY YTO CaMK aKKYMYISTOPHble 6aTapeun, OKa3anncb 04eHb JOPOrMMK B NPOM3BOACTBE
M UMENU CANLIKOM MafleHbKMIM pecypc 4O HEOOXOAMMOCTHU UX NoA3apPsALKM UK 3aMeHbl. HeKoTo-
pble UccnegoBaTenu TakKe noABepranu COMHEHMIO yayylleHne 3KONOorun B TOM ciyvyae, ecnu
6O0/bLWMHCTBO TPAHCMOPTHbIX CPEACTB B MUPE BYAYT ANEKTPUYECKUMU, MOTOMY YTO NPOUI3BOACT-
BO (4 NnepepaboTKa) 6atapen cBA3aHbl C Npu-
MEHEHWEM OrpPOMHOr0 KOJIYecTBa TSeNblX
METaNNoB, TaKMX KaK CBUHeL, U KagMuin. He-
YXKEeNn 3T0 03HavyaeT KOoHeL, meyTe 06 aneKT-
pomo6une? Hu B Koem cnyvyae! dnexkTpomo-
6unu, 6yayT Mcrnonb3oBaTbCA B KayecTBe
rOPOACKOro TpaHcnopTa M A8 BbIMOJHEHUS
crneunanbHblX 3agay, TakKMX KaK opraHun3aums
KOMMEPYECKMX NEPEBO30K B FOPOACKMUX LIEHT-
pax. bonee npaBuibHbIM GyAeT CHMTaTb ANEK-
TpoMo6MNeM TOT, Koneca KOTOPOro NpuBO-
OSTCA B AENCTBUE INIEKTPOIHEPIUEN, U 3aTEM
yXKe pa3aenntb Takue TPaHCNOpPTHbIE CPeacT-
Ba Ha TpW TMMa, K NepBOMY U3 HUX, NpUHaane-
WUT MPOCTON aKKYMYNSTOPHbIM 371€KTPOMO-
6unb. Bropol BapMaHT — 3TO rMOGpPUAHbIA aB-
Tomo6unb HEV (Hybrid Electric Vehicle); B Hem
Puc. 8.3. 3apsagHas cTaHUUSA ANSA 3JIEKTPO- ABUratesb BHYTPEHHEro cropaHus npuBoauT
moouna B [AEWcTBME reHepaTop, MNPOU3BOAALLINM
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B CBOIO 0o4Yepe/lb 3/IEKTPOIHEPTHUIO AN NpMBOAa Konec. HakoHewl, B nepcnektuse 6yayT MCMosb-
30BaTbCsl @aBTOMOGUAN, B KOTOPbIX 3/IEKTPOIHEPTUSA MOYyHaETCH C MOMOLLbIO TOMIMBHOMO 3/e-
MeHTa. B mupe npuHaTo HasbiBaTb Takne aBtomobunm FCEV (Fuel Cell Electric Vehicle — aBTo-
MOGWNb Ha TOMMBHBIX 3nemeHTax). [Toxoxe, YTO B TeYeHne crneaytowen NnoNoBUHbI CTONETUSA
aBTOMOOGUIN Ha TOMMUBHbLIX 3/IEMEHTaX U 3NEKTPOMOBUAN NOCTENEHHO CTaHYT CTaHAAPTHbLIM
TUMOM NEerkoBOro aBToMo6uns, a rmbpuaHble NOMOryT CriagnTb NEPEXOAHbIM nepuoa. Asura-
TeNb BHYTPEHHEro CropaHns B KOHEYHOM CHETE CTaHEeT YyCTapeBLUMM U CTAPOMO/HbLIM, U Mbl BY-
[eM CMOTPETb Ha Hero Tak, Kak Mbl ceryac CMOTPUM Ha NapoBOw ABUratenb. YTobbl 6onee fc-
HO NPeACTaBuUTb 3TO Byayliee, Mbl AO/KHbI PACCMOTPETb rTM6PUAHbIE aBTOMOOGKIN M aBTOMOGUN
Ha TOMJMBHbIX 31eMeHTax 6osee NoApo6HO, HO CHavyana Heo6xoAMMO PacCMOTPETb BapUaHThbI
AKKYMYNSATOPHbIX 6aTapen U X BOSMOXHbIX albTEPHATUB.

AKKYMYJIATOPHbIE BATAPEU

AKKYMynaTopHble 6aTapeun (UM akKyMynaTopbl) SBASIOTCS 0693aTeNbHOM MPUHAANIEXHOCTbIO
06bI4HOro aBTomob6unsa ¢ BC. OHKM ucnonb3ytoTea 419 3anycKka ABuratens ¢ nomollbio cTapTepa
1 06ecneynBaloT INEKTPOIHEPINEN pasdnnyHble NOTPebUTENM NPU CTOSTHKE aBTOMOOUAS ¢ Hepabo-
TaloWwmm agsuratenem. nsg noasapsakn akKyMynsaToOpHON 6aTapen U NonyY4eHUs 3NeKTPO3HEPTUn
npu ABUXEHUN aBTOMOOWIA UCMONb3YETCA reHepaTop, KOTopbIv npuBoauTcs B Aencteue ot [1BC.
Haun6onbliee pacnpocTpaHeHe B KA4eCcTBE aBTOMOGUIIbHbIX MONYYHUIN CBUHLIOBO-KUCIOTHBIE aK-
Kymynsitopbl. KakoBa e adpOEKTUBHOCTb TAKOMO UCTOYHUKA IHEPTUN?

JHeprug, nosydyaemas npu cropaHnn 1 Kr 6eH3nHa, NpUMepHO aKBMBaneHTHa 12 KBT/y,
13 Kotopon 4,5 KBT/4 npeobpasyeTcs B MEXaHUYECKYI 3HEPrmt0 B 06bIYHOM aBTOMOGUIbLHOM
[OBC. CtaHgapTHbIM aBTOMOGUNbHbBIN CBMHLOBO-KUCNOTHbBIM aKKyMynaTop HanpsxeHnem 12 B, em-
KocTbto 50 A-y, HakannmMBaeT aHeprun 0,6 KBT/4 1 BecuT npnbnmautenbHo 20 Kr. Takum o6pasom,
ONS NONyYeHUs 3HEPrum IKBMBaANEHTHOM 1 1 6eH3MHa, C Y4eTOM HEU3BEXHbIX NoTePb MNpu ee
npeob6pa3oBaHnK, NOTPebyeTcs KOMMIEKT aKKYMYNATOPHbIX 6aTapen Becom npumepHo 160 Kr.
MoHATHO, 4TO ANns obecnedyeHns gocTaTovHoro npobera 6e3 NoA3apaaKM aKKYMYNSTOPHbIV 3N1EKT-
pPOMOGW/b C TAKUM TUMOM aKKYMYyNSTOPOB 6yaeT MMEeTb O4eHb GOMbLIOW BEC, M €ro aKcnayaTaumus
CTaHOBUTCS ManosaddOEKTUBHOMN.

B 70-rogbl XX BeKa 6bI11 HavyaTbl paboTbl N0 pa3paboTKe 60nee aGHEKTUBHbIX aKKYMYISTOPOB.
B HacTosilee Bpems CyLLECTBYIOT KOHCTPYKLIMM aKKYMYNSTOPHbIX 6aTapei, KoTopble sBasioTcs 6onee
3hDEKTUBHbBIMK, HEM CBMHLIOBO-KUCOTHbIE (HUKEb-KaAMWEBbIE, MOHHO-TUTUEBLIE M Ap.). HecmoTps
Ha TO YTO 3HEPrOEMKOCTb 3TUX aKKYMYNATOPOB 3HAYMTENbHO BbIlLE, YEM Y CBMHLOBO-KUCIOTHbIX,
CTOMMOCTb BCEX 3TUX aKKYMYNATOPOB 6€3 UCKIIIOYEHUS HAMHOIO 60/bLIE, XOTSH YaCTb MX CTOMMOCTH
KOMMeHcHpyeTea 6onee ONTMM CPOKOM Cnyxobl (puc. 8.4).

OAHOM M3 BO3MOXKHbIX anbTePHATUB aKKYMYNATOPHOM 6aTapee SBASETCA KOHAeHcaTop, KOTo-
pbin addEKTUBHEE HaKanIMBaAET IHEPTUIO U UMEET Nlydlime NnoKasaTenu B oTAaye IHEPrmm (aKKy-
MYNSTOPbI NeperpeBatoTcs, eCnv IHEPruio 3abmpaTtb OT HUX CULLKOM 6bICTpo). baTapen n3 60nb-
LLIMX KOHAEHCATOPOB CMOCOGHbI HaKananMBaTb 3HAYMTENbHbIE KOIMYECTBA 3NEKTPOIHEPTMU. Bme-
CTe C TeM KOHAEeHcaTopbl He NoAXoAAT A8 A0NTOBPEMEHHOIO aKKyMYNMPOBaHUSA SHEPTUN, OHU 3d-
OEKTUBHbI TONIbKO NPU KPaTKOBPEMEHHOM e COXPaHEeHWUN, HanpuMep 41 HaKkanJIMBaHUs aHep-
MKW NPU TOPMOXEHUN, Nepes TEM KaK OTaaTb ee Npu pasroHe (Tak Ha3biBaemas pekynepauus
3Hepruu). B 1997 r. dupma Honda npoaeMoHCTpMpoBana aBToMobunb ¢ 6atapeen KoHaeHcaTo-
poOB, KOTOPas Morna HakaniMBaTb 3HEPrMM AOCTATOYHO, YTOGbI CHa6GXKaTb €0 3eKTpoaABUraTesb
B 10 KBT B TeyeHune 12 ¢, T. €. AOCTATOYHOIr0 BPEMEHM AJ15 OCYLLECTBIEHUS pa3roHa Ha aBToCTpa-
[le U ans coeeplueHns o6roHa. HekoTopble SNOHCKKWE nccneaoBaTebCKue rpynnbl npeanonara-
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10T UCMOJIb30BaTb KOMOMHaLMIO 3DPEKTUBHO-
ro akKkymynatopa (HWKenb-KagMWEBOro MWau
WMOHHO-TIMTUEBOI0) U BbICOKOMOLLHOIO KOHAEH-
caTopa Ans nony4yeHus Nerkoro, 31acTM4yHOro
M MOLWHOro 6ydepHOro HaKOMUTENS JHEPruu
0118 TMépuaHOro aBToMo6MNSA.

CB0Oe06pa3HbIM aKKyMynaTopoMm, 3anacato-
MM MEXaHUYECKYIO SHEPrnio, MOXKET CMYXWUTb
6annoH, B KOTOPOM MOA BbICOKUM AaBNeHUEM
HaxoauTcs BO3Ayx. CxaTbll BO34yX, noaaBae-
MblI NPW ONpeaeneHHOM AaBieHUN B UMAUHAPbI
Puc. 8.4. Anekrpomo6unb Nissan Leaf NMOPLLIHEBOro ABUraTens, MOMXET nepemMellartb

MOPLUHK, U UX NEePEMELLEHNE MOXKHO UCMOJb30-

BaTb A1 ABWXEHWs aBTOMOOWNA. TpaHcnopT-
Hble cpeacTBa ¢ BO3AyWHbIM ABUraTeNEM MUK MHEBMOABTOMOGUAN He SBASSIUCL PEAKOCTLIO BO BTO-
pon nonosuHe XIX B. 1 OBOIbHO WMPOKO UCNOJSIb30BaNMCh KaK rpy30Bble aBTOMOOW/IM U 3aBOACKME
aBToKapbl. O4HaKO orpaHWYeHHbIM 3anac xoaa Takux aBTOMOGUAEN 1 ONacHOCTb B3pbiBa 6anoHOB
He MO3BO/IUIN MM YCMELWHO KOHKYPUPOBaTb C APYrMMU TUMamMu TPaHCMOPTHbIX CPEACTB, YTO NPUBENO
K MPaKTMYECKKU MOMHOMY MX UCHE3HOBEHMIO. B HalM JHM K Maee Takoro aBToMo6uMAS CHOBa BEPHY-
nuck. dpaHuysckasa komnaHus Zero Pollution Motors B 2000 r. co3pana asTomo6ub e.Volution, Ko-
TOPbIM NPUBOAUTCS B AENCTBME ABYXLMIMHAPOBLIM ABUraTeneM, paboTalolMm Ha CaToOM BO3/yxe.
Bosayx Haxoautcs B 6an10He U3 yrinepoauctoro nnactuka nog gasnedvem 30 000 kla v nopaetcs
B ABMraTesb C MOMOLLbIO GOPCYHKM C SNIEKTPOHHBIM yrpaBieHneM. 3TOT aBTOMOGU/b MOXKET ABUraTb-
€Sl C MaKCHManbHOM CKOPOCTbio 96,5 KM/4. 3anaca cxkaTtoro Bo3ayxa B 6asioHax ¢ 06WumM 06beMOM
B 300 n xBataeT Ha npober 200 Km. 3anpaBKa 6an110HOB MOXET MPOM3BOANTLCS HA KOMMPECCOPHOM
CTaHUMK B Te4YeHWe 3 MUH UAK OT AOMALLHEro KOMNPeccopa C 3NEKTPONPHUBOLOM B TeHeHHUe 4 u.

TaKnm aBTOMOOWIAM NPUCYLLUM HEAOCTaTKKU, CBOMCTBEHHbIE aKKyMYNATOPHbIM aBTOMOBUAAM:
HM3Kan abbEKTUBHOCTb, Mabl 3anac Xo4a v NePeHOC 3arps3HEHNI OKPYKaloLLen cpeabl B MECTHOCTb,
rae HaxoguTcs aneKTpocTaHums. BmecTe ¢ TeM, TakMe aBTOMOGUIM MOTYT HAUTU NPUMEHEHUE B rO-
pofax ¢ HebnaronpUATHON 3KONOrMYECKON 06CTaHOBKOWM, MOCKOMbKY BbIGPOCHI BPEAHbIX BELLECTB
OT TAKOro aBTOMOGUIA MPAKTUYECKM paBHbI HYNO. He cnydyaHo NpaBuTeNnbCcTBO MEKCHMKKU 3aKa3a-
no 40 000 aBToMo6unen e.Volution ansg 3ameHbl 6EH3UHOBBIX M AN3€EJIbHbIX aBTOMOOWIEN-TAKCK
r. MexuKo, rae Bo3ayx CUNbHO 3arpsa3HeH.

ANEKTPOABUIATE/IN

J1t060M TUN 3/IEKTPUYECKOTrO TPAHCMOPTHOIO CPECTBA HYXKAAeTCs B TATOBOM NPUBOAHOM 3/1EKTPO-
nBuratene, Hann4yme ero 1 ABNAETCS NPU3HAKOM 3JIEKTPUYECKOro aBToMo6uns. Koraa ruépuaHble
aBTOMOGMIN U aBTOMOGUIM Ha TOMJIMBHbIX 3/1IeMEHTax 3aMeHAT aBTOMOBUNN C ABUraTENSIMU BHY-
TPEHHEero cropaHusa, nNoHagobutcs Bce Gonblie U Gonblie Takux aABuratenen. ONTUMM3aumnsa mx
KOHCTPYKLMK CTAHOBUTCS O4EHb BaXKHOM NPo6GIeMON.

OpaHa u3 npobnem, XxoTd U He camas BaxkHasi, CBA3aHHas C UCNOIb30BaHWEM NEPBbIX ANEKTPOMO-
6unen, 3akayanacb B TOM, YTO Ha HWUX YCTaHaABNMBANWCb MalOMOLLHbIE SNEKTPOABUIaTENM C eLle
6onee HeaGpHEKTUBHON CUCTEMOM YNpPaBNEHUS, KOTOPbIEe OblIM LYMHBIMU U MMENN MIOXYI0 OTAaYY.
ONEeKTpUYECKM CMNOBOWM y3€en, NpUemaeMbl AN 3/IEKTPOKapa, MOXeT OblTb HE COBMECTUMbIM
C nerkoBbiM aBTOMO6MNEM. B Havane 1990-x Ka3anoch, YTO BbIOGOP MEXAY 3NEKTPOABUraTENAMM Ne-
PEMEHHOIO M NMOCTOSIHHOI0 TOKa OKOHYaTeNbHO cGanaHcMpoBascs. ANEKTPoABUraTeENN NEePEMEHHOIO
TOKa B OCHOBHOM MMEIOT 60/1bLUYI0 MOLLHOCTb, HO TPEBYIOT Npeo6pa3oBaHMs MOCTOSTHHOIO TOKa OT aK-
KyMynsiTopa B NepeMeHHbIi, MUTatoLMi TOKOM 31eKTPoABMUraTesb. [pOTOTUMNbI 3N1EKTPUYECKMX aBTO-
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Mobunen, kotopble nosieunmnce K 2000 r. (B OCHOBHOM B AMNOHUK), MPUMEHWIU CUHXPOHHbIE ABWra-
Tenn NepemMeHHoro Toka, xota ¢upma Honda ncrnonb3oBana 6ecLeTOYHbIM MOTOP-reHepaTop, ycTa-
HOBWB €ro Mexay ABuratefiem 1 TpaHCMUCCUEN Ha CBOeM rMbpuaHoM aBTomobune Insight, gowea-
WweM A0 CEPUMHOro MPOM3BOACTBA. BOMbLIMHCTBO COBPEMEHHbIX TArOBbIX ABUraTenen nepeMeHHoro
TOKa paboTaloT Npu HanpsxeHun B npegenax 70-120 B, 4To aBAseTcs pedynsratoMm KoMnpomMucca
MeXAy pa3mepamun 3NEKTPOABUraTeNs, ero MOWHOCTLIO U 3EKTPUYECKON 6e30mnacHOCTbio. OCHOB-
Has 4acTb COBPEMEHHbIX 3NEKTPOMOBUNEN UCNONBb3YET OAHOCTYMNEHYATYIO TDAHCMUCCUIO 3a CHET Co-
COGHOCTU TArOBOrO 3/IEKTPOABUraTenss pa3BMBaTb MaKCMMyM KPYTAWEro MOMEHTa MNpu O4YeHb
He60bLLOM CKOPOCTU. C MOMOLLbIO COBPEMEHHOM TEXHONOMMU U NMPUHYAUTENBHOMO OXNaXKAEHUS INEK-
TpoaBuraTenu MorytT obecrnevymBaTb O4eHb BbICOKOE COOTHOLIEHWE KPYTSALWEro MOMeHTa K Becy. [1Bu-
ratefib KoMmnaHun Zytec (BennkobputaHus) co3aaeT KpyTsawmi momeHT 60 Hem npu Bece Bcero 13 Kr
U BNISIETCS JOCTAaTOYHO KOMMAKTHbIM, YTOGbI 6biTb CMOHTMPOBAHHbLIM MPAKTUYECKM B CTYMULE Koneca.

[NaBHOE MEeCTO B COBPEMEHHOM CUCTEME YMNpaBieHUs 3NeKTpoABUraTensiMuM 3aHUMMaeT
3/IEKTPOHUKA, @ BCE COBPEMEHHbIE 3NIEKTPOABUIaTENN HE UMEIOT LWETOK. Ha 60NbLWNHCTBE 3NEKT-
pomo6unen cerofHs UCNONb3yeTcs NEKTPOHHOE yNpaB/ieHne ABUratensiMmn, OCHOBaHHOE Ha Bbl-
COKOYaCTOTHOM NpuHUMNe. Bo3MOXKHO 60/ee COBEPLUEHHOW anbTepHaTUBOM CTaHET BEKTOPHOE
ynpaBiieHue, KoTopoe 6bI10 MPOAEMOHCTPUPOBAHO ANOHCKOM drpmon Mitsubishi Ha cBoeM KoH-
LenTyaibHOM aBTOMOGUIIE U KOTOPOE o6ecneynBaceT elle 60Mbluyto 3PHEKTUBHOCTD.

AneKTpuyecKkue aBTOMOOUIN MOTYT SKOHOMWUTL HEPIUI0 NYTEM peKynepauuun (oT nat. recu-
perator — cHOBa nonyvaloLLmi, BO3BpaLLatoLLmit). 3To JOCTUraeTcs NepeBoAoOM TArOBbIX ANIEKTPO-
OBuraTenen B peXum reHepartopa, 4ToObl 3anacTy 4acTb KUHETUYECKOM 3IHEPrun, KoTopas
TepsieTcs (nepexoauT B TEMJIO M paccenBaeTcs) BO BpeMsS TOPMOXKeHus. [Ana obecrneyeHns
3ODEKTUBHOM peKynepaumn TpebyeTcs 3NeKTPOHHOE ynpaBfieHMe, YTO B MUTOre no3BongeT
CYLLECTBEHHO YBENNYUTb NPO6GEr 3NEKTPUYECKUX U TMOPUAHBIX aBTOMOOUNEN.

Takum 06pa30oM, CErogHs MOXHO CKa3aTb, YTO aKKyMYISTOPHbIE 3EKTPOMOGWAIM MMEIOT MPaBo Ha
KM3Hb, HO B OCHOBHOM — B BM[E TEXHONOMMYECKMUX TPAHCMNOPTHbLIX CPEACTB C HEGOMbLUMMK Npobe-
ramu. bonee nepcneKkTMBHbBIMU aBTOMOBUISIMU SBASIOTCS NEKTPOMOGKIIN Ha TOMIMBHbIX 3N1EMEHTaX
U rMépuaHble aBTOMOOWN, KOTOPbIE SBASIOTCH MPOMEKYTOYHBIM 3BEHOM, KOTOPOE HEOBXOAMMO MpH
nepexoje oT TPaAUUMOHHbIX aBToMo6Mnen ¢ ABC K TONIMBHO-31EMEHTHBIM KOHCTPYKLIMSIM.

rT’MBPUAHbLIE ABTOMOBWUJIU

Ecnu elle HECKOJbKO NeT Hasaa Ans o6ecneyeHmns BbICOKUX 9KONOrMYECKUX TpeboBaHWi 60Slb-
e BHMMaHMA obpallanocb Ha NMPUMEHEHWE anbTePHATUBHbIX TOMIUB — GUOAU3ENb, CaTbli
N CHMMKEHHbIV MPUPOAHDBIN ra3, CHUMKEHHbIA BOAOPO, 3TaHOJ, TO B Moc/efHee Bpems Yalle roso-
PUTCA O Pa3AUYHbIX TMEPUAHBIX U NEKTPUYECKMX aBTOMOBUNAX.

ABTOMOGUJIU C 3JIEKTPUYECKON TPAHCMUCCUEN

MocKonbKy Nnoao6Hble aBTOMOGUIM UMEIOT U ABUraTesb BHYTpeHHero cropaHus (4BC), u TaroBbIn
aneKkTpuyeckun apuratens (TOl) B nocneaHee Bpems 3T aBTOMOGMAN NOBCEMECTHO CTaln Ha3bl-
BaTb rMOPUAHBIMU, @ UHOTAA W INEKTPUYECKUMU. N HE CMOTPS Ha TO, YTO CTPOro MaeHTUdULMPOBaTb
pasnnyHble TUMbl aBTOMOBKUIEN O4YeHb TPYAHO, NO NPUYMHE OTCYTCTBMSA HEOOXOAMMOrO AOKYMEHTA,
Ha3blBaTb 3TV aBTOMOGUAN TMOPUAHBIMU U TeM 6onee SNEKTPUYECKUMMU, HE COBCEM BEPHO.

Cxema noao6HbIX aBTOMOGUNEN OBONLHO NpocTa. K aBuratento BHyTPEHHEro CropaHus Bme-
CTO cUenieHnss 1 KOpoOKK MepeKkloyeHns nepegady NoacoeivHeH reHepaTop 3NEeKTPUYECKOro
TOKa. BbipaGaTbiBaeMblit reHeEPaTOPOM TOK Yepe3 CUNOBbIE INEKTPUYECKME NPOBOAA U NPUBOPbI
3/IEKTPUYECKOrO yrnpaBfeHUs (KOHTPOJIIepP) NOCTynaeT Ha TAroBblM 3NIEKTPUYECKUIA ABUraTenNb,

325



Bpallalowmm Begyuime Koneca aBtomoomns. MNpuyem, nHorga Ha nogo6HbIX aBTOMOBUAAX NpUMe-
HSIETCA HECKOJMbKO TAMOBbIX 9NEKTPOABUIaTENEN, BCTPOEHHbIX HEMOCPEACTBEHHO B Beayluue Kone-
ca. Takas KOHCTPYKLIMSA Ha3blBaETCs «MOTOP-KONECO».

Mo nofo6HOM cxeme yCcTpoeHbl 60/bLIMHCTBO KapbepHblX camocBanoB, Hanpumep benas,
C TaKow TpaHCMKUCCHEW B cepeanHe NpoLwnoro Beka 3asogoM 3WJ1 BbinycKancs ropoacKon aBTo-
6yc (no nuueHsunn CLUA). Ha xenesHon gopore NOKOMOTMB C MOAOOGHOM CWMIOBOM YCTAaHOBKOW
Ha3blBaeTCs TENTOBO30M.

B aTOM cnyyae aneKkTprMyecKmi NpMBoj BeaylmMx Konec NpocTo 3aMeHsAeT HEKOTOPbIE 3NIEMEH-
Tbl TPAHCMWUCCUM OOBLIYHOIO aBTOMOOWAA — cuensieHMe, KOpoOKy nepefay, KapaaHHbli Ban m
rnaBHyt0 nepepady. B cnydyae npumeHeHMa Ha aBTOMOGKIE MOTOP-KONEC U3 TPAHCMUCCUU TaKKe
MCKItoYaeTes anddepeHuman.

B 06bl4HOM MeXaHU4EeCKOM TPAHCMMUCCUM AN USMEHEHUS KPYTSALLEro MOMEHTa MCMNo/b3yeTcs
KM (kopobKa nepepa4), nockonbky [BC ob6ecnevyMBaeT BbICOKWUWA KPYTALMMA MOMEHT TOSIbKO
Ha BbICOKMX 060poTax. Mo3aTomy Ans TPOraHWs ¢ MecTa, pas3roHa WAK ABUMKEHUS Ha HU3KOW CKO-
pocTtu B KI BKItOYaeTcs HU3Kas nepegada. [Npu aToM yBenn4ymMBaeTcs KpyTaWwmni MOMEHT, nepeaa-
BaeMbll Ha Beaylume Koneca, Npy 04HOBPEMEHHOM YMEHbLUEHUN CKOPOCTU BPaLLEHUS.

B oTanymne oT aBuratens BHYTPEHHEro CropaHus, pa3BMBaloWEro MakCUManbHbIM KPYTALLMIA
MOMEHT TOJIbKO Ha BbICOKMX 060POTax, 3NEKTPUYECKUN ABWUraTenb pa3BMBaET MaKCUMasbHbIN
KPYTSLMA MOMEHT Ha CaMbIX HU3KUX 060poTax (TOYHEE, KOraa PoTop 3NEKTPUYECKOrO ABUraTens
13-3a Harpy3ku BoobLe He BpalaeTtcs). 310 UCKItoYaeT HE0OX0ANMMOCTb TpaHchopMaL MK Mexa-
HWUYECKOMN SHEPIUM.

EANMHCTBEHHbBIM UCTOYHMKOM 3HEPIUM TaKOro aBTOMOOUASA ABNSETCS ABUraTe/lb BHYTPEHHEro
cropaHus (6eH3MHOBbIN UK AU3ENbHbIN).

Cnoco6HOCTb INEKTPUYECKOrO ABUraTeNs pa3BuBaTb BbICOKMM KPYTALWMIA MOMEHT Ha HU3KUX
060pOoTax TaK e UCMONb3YeTCs B CUI0BbIX YCTaHOBKaX rMOPUAHbIX aBTOMOOUEN.

MM6pugHbie aBTtomoounu HEV — (Hybrid Electric Vehicle)

M6pnaHbIMM Ha3blBAlOTCA aBTOMOOGUIN, MMEIOLIME HECKONbKO HE3aBUCUMbIX WMCTOYHWKOB
MexaHM4yecKon aHeprun, Hanpumep ABC 1 aneKkTpuyeckun auratenb. [puyem 3T UCTOYHUKMK
MeXxaHMYeCKOM 3HEPrnMn MOryT NPUBOAWUTL B [ABUMKEHME aBTOMOOW/b, KaK MO OTAE/bHOCTH, TaK
1 COBMECTHO.

O6bI4YHO TMOPUAHBLIM Ha3blBaeTCHd aBTOMOOW/b, UMEIOLLMI ABUraTeNb BHYTPEHHErO CropaHus,
reHepaTop, OWH UIN HECKOJIbKO 3NIEKTPUYECKUX ABUraTenen n 610K aKKyMynaTOpHbIX 6atapen,
NUTaIOLWNX SNEKTPUYECKUIM ABUraTeNb (ABUratenu). 3apsika BbICOKOBOJIETHOM aKKYMYNISTOPHOWM
GaTapen OCYLLECTBNAETCA B peXMMax paboTbl ABUraTeNs Ha YaCTUYHbIX HarpysKkax, Koraa Moll-
HOCTb, pa3BuBaemas [BC Bblllie MOLIHOCTU, HEOOXOAUMOWN ANS ABUXKEHWUS aBTOMOOWNSA, B COOT-
BETCTBMM C TPEGOBAHUSAMU BOAUTENS U AOPOXKHbIX YCIIOBUMN.

EAMHCTBEHHBIM UCTOYHUKOM 3HEPTrMK 3TOro aBTOMOGUNA ABnsetcs [Buratesib BHYTPEHHEro
cropaHusl, NOCKONbKY ANs paboTbl TAroBOro 3/1€KTPUYECKOro ABUratesiss UCMnonb3yeTcs TOIbKO
mMexaHu4yeckasn aHeprua [ABC, npeobpa3oBaHHAa B 3/IEKTPUYECKYIO SHEPTUIO MPU NMOMOLLM reHe-
paTopa 1 coxpaHeHHasi B BbICOKOBOJIbTHOM aKKyMynaTopHOW 6aTtapee.

TaKkas TpaHCMMUCCUS NO3BONISET ycTaHaBNMBaTb Ha aBToMo6uNb JBC MeHblUen MOLLHOCTH U,
cnepoBaTtenbHO, MeHbllero pa3mepa. [pn KOHCTpPyMpoBaHUM aBTOMOGWASA Y4UTbIBAETCH MHOMO
pas3NnYHbIX TEXHUYECKMX TpeboBaHWN. Hanpumep: MakcMManbHOe YCKOPEHWE, MaKCcUMabHas
CKOPOCTb M MaKCUMasbHasa Harpyaka, npu aToM Bceraa o6s3atesibHbiMK ABASIOTCS TpeboBaHNS
No 9KON0rM4YecKon 6e30NacHOCTU U TOMNJIMBHOM 3KOHOMWYHOCTM aBTOMOOMAS. MOLLHOCTb yCTa-
HaBnAMBaeMoro Ha aBTomMo6unb [BC onpepenserca M3 Heo6XO0AMMOCTM OGEecrneyeHus mnpo-
EKTHOr0 MaKCHMMalibHOr0 YCKOPEHUS MpW NMOMHOW Harpyske aBToMo6uns. Ho Ha 3ToM pexxume
aBTOMOGM/Ib ABUKETCSH OYEHb HE3HAUYUTENbHOE BPEMS, a MPU ABUKEHUN HA YaCTUYHbIX Harpys-
Kax, Ha KOoTopbix pabGoTaeT aBTOMOOWIb 6ONblIYD YacTb BPEMEHW, MOLLHOCTb ABMUratens
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MCMNOJIb3yeTCs TONIbKO YaCTUMYHO, cnefoBaTefibHO, MOLWHOCTb YCTaHOBIEHHOIO Ha aBTOMOGUIb
[BC valle Bcero n3bbiTo4YHa, YTO CHUXKaeT AKOHOMMYECKME U IKOJIOFMYEeCKMe NoKasaTten aBTo-
Mobuns.

Ha aBTOMO6GUASAX C TMOPUAHON CUNOBOW YCTAHOBKOW, A9 ABMXKEHUS C YaCTUYHOM Harpy3Kow,
BnonHe xsataeT [ABC ¢ MeHbLUe MOLWHOCTLIO U, cnefoBaTeflbHO, YMEHbLIEHHOro pa3mMepa. MNpu
3TOM YacTb MOLLHOCTM Jae 3Toro ymeHblueHHoro ABC ncnonb3yerca ana 3apsaKy BblICOKOBOLT-
HOW TAroBOWM aKKyMynsTopHOW 6aTapeun. Ho Koraa BO3HUKAET CUTyaLusi Mpyu KOTOPOM MOLLHOCTH
[OBC aBTOMO6GUNS He xBaTaeT A/ 06ecneyeHns yCTaHOBIEHHOIO YCKOPEHNUS NI MaKCUManbHOM
CKOPOCTH, 3/IEKTPOHHAsA cUcTeMa yrnpaBieHUs MOLLHOCTbIO, B momolb BC, nogxkntoyaercs Taro-
BbI 3NEKTpUYecKkuin asuratenb. CoBMecTHaa paboTa AByX ABUraTenen obecnevymBaeT He06Xoau-
Mble AMHaMUYECKME XapaKTEPUCTUKN aBTOMOOUS.

TonnMBHas 3KOHOMWYHOCTb M IKOMIOMMYECKME MOKa3aTeNu ABuUratens BHyTPEHHEro cropaHms
CUJIbHO 3aBUCST OT €ro pexxunma paboTbl, TO €CTb OT HAarpy3KM U CKOPOCTU BpaLLeHUs KOJIeHYaToro
Bana. ANeKTpuyeckas 4yacTb TpaHCMUCCUK TMBpuaHOro asTomobunsa nossonsaet ABC vawe pabo-
TaTb Ha Haubonee 3KOHOMWYHbIX pPeXMmax. ATO yYMeHbluaeT BblI6poc B atMocdepy BpeaHbiX
BeLeCcTB NpyU OAHOBPEMEHHOM CHUXKEHWU BbIGPOCOB yrnekucnoro rasa (CO2), Bbl3blBaloWEro
NapHUKOBbIN 3PdEKT 1 ynydlleHneM TONIMBHON SKOHOMUYHOCTM aBTOMOOUNS.

M6puaHble aBTOMOGKUAM 060PYAOBaHbI CUCTEMOMN peKynepaLmm KUHETUYECKON aHepruu. Mpu
TOPMOXEHMM 06bIYHOr0 aBTOMOGUAS TOPMO3HasA cUcTeMa NPeobpasyeT KUHETUYECKYIO SHEPTUIO
OBWXKyLLErocs aBTOMOGUNS B TEMOBYIO M paccenBaET 3Ty IHEPTUIO B OKPyKatollee NpoCcTpaH-
cTBO. [1pn pekynepaTtMBHOM TOPMOXEHMU TArOBbIN 3NEKTPOABUraTeNb (ANEKTPOABUIraTeNN) nepe-
K/I0YaEeTC B PEXMM reHepaTtopa, 3NIeKTpUYecKas aHeprus, BoipabaTtbiBaeMas MOTOp-reHepaTto-
pOM BO BpPeEMS TOPMOMXKEHUSA UCMNONb3YyeTCs ANs NoA3apAAKM TAroBOW aKKyMynaTOpHOW GaTtapeu.
[pn 3TOM B rOPOACKOM pPEXMME ABUKEHUSA IKOHOMUS TOMIMBA MOXKET AoxoanTb a0 30%.

o cBOEN KOHCTPYKUMKU TMOpuaHblE aBTOMOGWIM NOAPa3AeNtoTCs Ha:

locnegoBatensHble, MNapannesnbHbie, [locaenoBaTelbHO-NapannesnsHble, FTMopuaHbIE aBTOMO-
61U C BOBMOKHOCTbIO M043apPSAAKN aKKyMYIATOPHOM 6aTtapen OT NOCTOPOHHEro UCTOYHUKA 3J1EK-
TPUYECKOH IHEPIUMN.

M6puaHble aBTOMOGUIN NOCieA0BaTE/IbHOIO TUNa

MNMocnepoBatenbHble rTM6PUAHBIE aBTOMOOGUIM MMEIOT KaK ABWUraTe/lb BHYTPEHHEro CropaHus,
TaK M 3NEKTPUYECKUIN aBUraTenb. B aTon cxeMe ABUraTeslb BHYTPEHHEro CropaHus MexaHMyYecKu
He cBfi3aH C BeaylwuMu Konecamu aBTomMoOuns. [lBuratenb BHYTPEHHEro CropaHus NpuBOAWT
TOMIbKO reHepaTtop, a TAroBblA 3MEKTPUYECKUA MOTOP (MM MOTOPbI) MOYYaOT 3NEKTPUYHECKYIO
3Hepruio, BbipabaTtbiBaeMyto reHepaTtopom. Takon rmbpuaHbii aBTOMOOUIb MMEET BJIOK aKKyMy-
NATOPHbIX 6aTapen 60/1bLION EMKOCTU, MO3BO-
Moo iockan _y, OnekTpuieckan nsiioleit aBTOMOGHIIO Ha HEKOTOPbIX PEXUMAX

o ABUratbcs Npu HepaboTawleM asurarene
Li" BHYTPEHHEero cropaHus. Ho B aTom aBTOMOGMU-
ne BC octanca eguHCTBEHHbIM UCTOYHUKOM
3Hepruu. Ha ycTaHOBUMBLUMXCS peKUMax ABM-
KEeHUst aBTOMOOMNSA, KOrAa MOLLHOCTb, MOTPe6-
naemMas TAroBbIM 3/1€KTpoABUraTeNnem, NpeBbl-
LaeT MOLLHOCTb, BbipabaTbiBaeMyto reHepaTo-
pOM, W3NUIWIHAS 3SNEKTPUYECKAs IHeprus
yepes3 3NeMEeHTbl 3/IEKTPUYECKOro ynpasie-
HUS, MOCTyNaeT B aKKyMyIsiTOpHylo 6aTapeto.
O6bI4YHO 3NEKTPUYECKMW ABWUraTenb paboTtaer
Ha 3N1EKTPUYECKON IHEPIUK, NOCTynaLwen ot
reHepaTopa, HO B PEXWMe SHEePru4yHOro ycKo-
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PEHUS UK APYTMX BICOKMX HAarpy30K 3TOM 3NEKTPUYECKOM MOLLHOCTM MOXET GbiTb HEAOCTATOYHO.
B aTom cnyvae HepocTawollaa aHeprua 6epeTca OT aKKyMynsaTopHoW 6aTapeun. Kpome atoro BO
BPEMS TOPMOXEHUS TATOBbIV ABWUraTeNb Ha4MHaeT paboTaTb B peXMme reHepatopa 1 Bblpabatbl-
Baemas UM 3NIeKTPUYECKas IHEPIUS TaK XKe UAET Ha 3apsaKy akKymynsatopHon 6atapeun. Hannuune
MOLLHOM aKKyMynsaTopHoOW 6aTapen No3BONSET YMEHbLWWUTb ABUraTeSlb BHYTPEHHEro CropaHus.
3T10T ABUraTenb MOXeT paboTaTe B Hanbosnee npuemnemMblx 4fid HEro pexxmmax paboTbl, He 3aBu-
CUMO OT CKOPOCTW ABUMEHUSA U Harpy3KM aBTOMOOUAS, YTO 3HAYUTENbHO ynydlwaeT TOMIUBHYIO
3KOHOMUWYHOCTb U YMeHbLUaeT amuccuto asuratens. Mpu atom BC umeeT 3Ha4UTENIbHO MEHbLUIWIN
BeC M 60s1iee NPOCTYI0 KOHCTPYKLMIO, MOCKO/bKY ABWUratenb paboTaeT NpaKTUYECKU KaK CcTaumo-
HapHbIX, 4YTO NO3BOMSET HE OCHaLLaTb ABUraTenb pasnyHbIMKU CUCTEMaMK, o6ecrneynBatoLLUuMm
paboTy ABWUraTenst Ha pasfiMyHbIX peXrnMax paboTbl.

Mo cBOWMM TArOBbIM XapaKTEPUCTUKAM 3/IEKTPUYECKMI ABUraTeNlb 3HAYUTENIbHO OTIMYaeTcsl OT
[ABUraTens BHYTPEHHEro cropaHus. [lBuratenb BHYTPEHHEr0 CropaHnsa pa3BnBaeT MakcUmanbHYo
MOLLHOCTb Y MaKCUMalbHbIN KPYTALWMIA MOMEHT TOSIbKO Ha BbICOKMX 060pOTax, a 3NEeKTPUYECKUI
ABUraTeNlb pa3BMBaAET MaKCMMalbHbIM KPYTALWMIA MOMEHT C HyneBblX 060POTOB, KPOME 3TOro y
9N1EKTPOMOTOPA OTCYTCTBYET HEOOXOAMMOCTb B XO/IOCTOM XOA€E. dNEKTPUHECKUIN ABUraTENb MOXKET
BpaLlaTbCs B NPOTUBOMONOXKHOM HanpasfieHnn. ITO NO3BONAET UCKTIOYMTb U3 KOHCTPYKLIMK aBTo-
MOGUAS CLIENNIEHNE U KOPOOKY nepegay, a Npu UCNoib30BaHMU HE OAHOrO 3eKTpoasuratens, a
HECKONIbKMX MOTOP-KONieC, nponajaeTr Heob6XOoAMMOCTb B MCnonb3oBaHwun auddepeHumana.
OTCyTCTBME 3TUX arperaToB 3Ha4YUTENbHO YNPOLLAET KOHCTPYKLMIO aBTOMOOWSA, CHUXKAET LUYMHOCTb
M YMEHbLUAET ero BEC, YTO HECKOJIbKO KOMMEHCUPYET 60JbLLIOM BEC aKKyMYyNATOPHOW 6aTapeu.

CoBpeMeHHble aKKyMynaTopHble 6atapen obnafjaloT yBEIUYEHHOW YAEbHOM E€MKOCTbIO, TO
€CTb KOJIMYECTBOM COXPAHEHHOWM SHEPTMU B KaXKAOM KWnorpamMe Beca akKyMynsTopa, 4To nos-
BOJIN/IO YBEIUYUTb OBLLYIO EMKOCTb aKKYMYyNATOPHON 6atapen. MNpu 3TOM 3HaUYUTENbHO YBENUYNI-
cs npo6er, KOTOPbIM CNOCO6€eH BbINOMHUTL aBTOMOOW/Ib, paboTas TONIbKO Ha akKymynsTope.

[JanbHenuiee yBenmyeH1e yaenbHOM eMKOCTU aKKYMYNATOPHbIX 6aTapen  3Ha4uTebHOE CHM-
KEHWE MX CTOMMOCTM MPUBENO K TOMY, YTO ABUMKEHWE aBTOMOGUASA 3a CHET IHEPIMM, 3anaceHHom
B aKKyMynsaTopHow 6aTapee, CTano OCHOBHbIM. A And NpMBOAa reHepartopa, He06XoAMMOro Ans
noA3apsakn akKyMynsaTopHbIx 6aTtapew, 4To TpebyeTcs 419 yBenmyeHus obuwero npobera aBTOMO-
OuNs, Korga 3apsakv akkyMynatopa HefoCcTaToqHO ANA AaslbHUX NOE340K, Ha aBTOMOOW/b CTanu
CTaBWUTb He CTaH4apTHbIV aBTOMOOW/bHbIV ABUraTesb, @ YNPOLLEHHbIN U 0BNerYeHHbIn ABuUratens
BHYTPEHHero cropaHus. Takue aBuratenu HasbiBalotca «Range Extender», a ru6puaHbii aBTOMO-
6unb ¢ NoJo6HbIM ABUraTenem nonyy4unn HaumeHosanue REEV (Range Extender Electric Vehicle).

MMGpuaHbIe aBTOMOOGUIN Napauie/ibHOro Tuna
MapannenbHbii rMO6PUAHBIK aBTOMOOGUIb
Mexanwiockan . OnexTorieckan MMEeeT ABWraTeb BHYTPEHHEro Cropaqus u
e TArOBbIN 3NIEKTPUYECKUIA ABUraTesb, YCTaHOB-
;ial‘ JIEHHbIE TaK, YTO KaXAbl U3 HUX MOXET NPUBO-
[IUTb B ABUXKEHWE aBTOMOOUIb KaK NO OTAENb-
HOCTHW, TaK 1 coBMecTHO. O6bIYHO TaKne aBToO-
MOGMIN MMEIOT TOSIbKO OfMH 3NeKTPoABUra-
Tenb. YacTo aNeKTpUyecKui asuratenb ycTa-
HaBnMBaeTCs BMECTO MaXxOBWKa ABuraTens
BHYTPEHHEro cropaHus, B 3TOM Clly4yae aneK-
TpoaBuratenb aBnsetca MaxoBukom [BC,
MOTOP/reHepaTopom M ctapTepoM. Kak crap-
Tep MOTOp-reHepaTop MCNosb3yeTcs Npu ABU-
EHUW aBTOMOOGWNS B PEXXMME «CTapT-CTOM».
Kpome atoro, npv Hanu4ymu aBTOMaTUHECKOWM

Benywwe koneca




My®dTbl UM MydTbl CBOOGOLHOIO X04a, YCTaHOBNEHHON MeXay MoTop-reHepaTtopom u IBC, moTop-
reHepaTop MCMNonb3yeTca A9 NoA3apsiiku akKyMynsaTOPOB B PEXMME PeKynepaTtuBHOro TOPMoO-
KeHus.

MapannenbHble rMGpUAHbIE aBTOMOOGWIM MO CPaBHEHMIO C NOCef0BaTENbHBIMU TMOPUAHBIMU
aBTOMOOGUIAMU, UMEIOT 3HAYUTENbHO MEHbILLYIO EMKOCTb, YTO MO3BOASET 3HAYUTENIbHO CHU3UTb
BeC aBTOMOOWNS, NOCKONbKY aKKYMYyNsTOpHble 6atapen o6nagatoT 60MblIMM BECOM, U CHU3WUTb
o6Lyt0 nepBoHaYanbHyld CTOMMOCTb aBTOMOOMIS, MOCKO/IbKY COBPEMEHHbIE aKKYMYNATOPHbIE
6aTapen UMEIOT BbICOKYIO CTOMMOCTb. HYacTo aBTOMOGUIb NOAOGHOM cXembl BOOOLLE HE MMeeT
BO3MOXHOCTM ABMraTbCs TOJIbKO MPU MOMOLM 3NEKTPpOMOTopa. B aToM cnydyae aneKTpomMoTop
BKJIIOYAETCS TOJIbKO B PEXMME MHTEHCMBHOIO YCKOPEHMS, YTO NO3BONSET 06ecneynTb npuemsne-
MbIi YPOBEHb YCKOPEHMMW NPU YCTAHOBKE Ha aBTOMOGW/Ib YMEHbILEHHOrO, C BbICOKUM YPOBHEM
TOMIMBHOM 3KOHOMWYHOCTM Ha OCHOBHbIX pexmnmax paboTbl ABUraTeNs BHYTPEHHEro CropaHus
MeHbLLEN MOLHOCTU. TUMMYHBIM aBTOMOGUIIEM NOLOGHOM KOHCTPYKLMK aBnseTca Honda Insight.

MMGpuaHble aBTOMOGUAM NocnefoBaTe/IbHO-Napan/iesibHoro Tuna

ABTOMOOWNIb C pa3fefiieMbiM MOTOKOM
MOLLHOCTU UK NapaniensHo nocnegosaTenb-

MexaHu4yeckan OnekTpuyeckan o

3HepruA —> aHepruAa -—> HblW TMOPUA MO CyLLeCTBY SBNAIOTCA nNapas-

po—— nenbHbIM rMépmnaoM. TpaHcMUccHUs aBTOMOGH-
I__“‘ N MMeeT YyCTPOMCTBO, Ha3blBaemoe Aenure-
JIeEM MOLLHOCTHU, KOTOpPOE AeSIUT MOLLHOCTb,
HanpaBnsemylo OT ABMUratenss BHYTPEHHEro
CropaHusi K Beaywum Konecam aBTOMOOUAS,
Ha ABa MOTOKa. YacTb MOTOKa MOLWHOCTU UAeT
MexaHWYeCKMM MnyTeMm, a OCTaBLIasCca 4acTb —
aneKkTpuyeckum. [lpegHasHavyeHe 3ITOro
yCTpOMCTBa — pasjesieHne NoToKa MOLWHOCTH
[OBC B COOTBETCTBUM C TPEOGOBAHUAMK BOAU-
Tens K Heo6XoAMMOW AN ABUMEHUA aBTOMO-
6vNa MOLWHOCTM, NOABOAMMOM K BeaylWwuMm
Konecam.

[Buratenb BHYTPEHHEr0 CropaHns UMeeT MUHUMasbHbIN KPYTALWA MOMEHT Ha HU3KKMX 060-
poTax Bana ABuratens, noatomy Aas obecrneyeHus NpuemMnemMoro YCKopeHus aBToMobuns npwm
TporaHuu ¢ mecta Heobxoanmo mmeTb [ABC 60nbluen MOLLHOCTH, HeXenun TpebyeTcs Aas nocro-
SAHHOIO YCTAHOBMBLUEroCs ABUMXEHMS, @ 3TO BbI3bIBAET MOBbILEHWE pacxoda TonInBa U TOKCMYHO-
CTM aBTOMOGUNS.

ONeKTPUYECKUIN aBuUrateNib, Ha060pPOT, 061ajaeT MaKCMMasbHbIM KPYTALWUM MOMEHTOM, KOraa
poTop ABWUraTens HenoABUXKEH, YTO, HECOMHEHHO, MOXKET NOMOYb ABUraTeNto BHYTPEHHero cropa-
HUA Ha HU3KMX o6opoTax. s COBMECTHOIO UCMNOb30BaHWUA C AenuTeNleM MOLLHOCTU MOMXHO
MCnonb3oBaTb MEHEE MOLLHbLIM ABUraTeNb BHYTPEHHENO CrOpaHus, C HEBbICOKOM MOKOCTbIO, HO C
60siee BbICOKOM 3DDEKTUBHOCTLIO. B rb6pUAHBIX aBTOMOOUNAX BMECTO ABUraTesien BHYTPEHHErO
cropaHus, padoTtalowmnx no umkiay OTTO, MMEIOLWMX BbICOKYIO MOLLHOCTb M XOPOLUIMM KPYTALLUM
MOMEHT Ha HU3KMX 060poTax, YacTo ycTaHaBAuBatoTcs [BC, paboTatowme no unkay ATKMHCOHa.
311 aBuratenu ob6aafaloT MeHbller yaelbHOM MOLLHOCTbIO M HU3KMM KPYTAWMUM MOMEHTOM, HO
obnafatot 60nee BbICOKOM aDPEKTUBHOCTbLIO, MO CPABHEHUIO C ABUraTenaMu, paboTalowmMm no
umkny OTTO.

o Takow cxeme NOCTPOEeH caMbli NpoJaBaeMbli TMOPUAHBLIM aBTOMOGWSb B M1pe Toyota Prius.

Mcnonb30BaB 3Ty CXeMy KaK OCHOBY M MOAEPHU3NPOBAB €e, MHOrMe aBTOMOGU/IbHbIE GUPMBI,
BKJIlOYasa camy TonoTy, pa3paboTanu 6o5ee CNoXHble U MHOTOQYHKLMOHASbHbIE U 3DhEKTUBHbIE
CUCTEMBI.

Oenvtensb
KpyTALero
MOMEHTa

Bepywwme koneca
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MMGpuaHble aBTOMOGMIM C BO3MOXHOCTbIO NMOA3apPAAKU aKKyMYy/ISITOPHOW GaTtapeu oT
MOCTOPOHHEro UCTOYHUKA aneKTpuyeckon aHeprum PHEV — (Plug-in Hybrid Electric Vehicle)

Mpumepom Takoro asTomo6uns asnsetcs Chevrolet Volt n Toyota Prius HoBoro nokonexus.

[na rnépugHoro aBToMo6MIA OYEHb BayKeH NoKasaTeslb, YKa3blBaloWmii Kakoe paccTosiHue
MOXET npoexaTb aBTOMOOU/b MPU UCMONb30BaHWUM TOSIbKO 3NEKTPUYECKOro MOTOpa. ITOT NoKa-
3atenb umeeT Bug — PHEV**, rae ** ykasbiBaloT pacCTOSIHWE, KOTOPOE MOXKET NnpoexaTtb rmépua-
HbIh aBTOMOGW/Ib TONIbKO Ha OHOM 3f1IeKTpUYecKom Tare, Hanpumep: PHEV10, PHEV20, PHEV30.
[Mpu 3TOM paccTosiHMe yKasdbliBaeTcs B MUAsAX. Ho aTOT nokasaTenb MOXXHO 0TO6pa3nTb U B KUJO-
MeTpax, Hanpumep: PHEV16km, PHEV32km, PHEV48km.

YBenuumBatolieecsi NpoM3BOACTBO rMOPUAHBIX aBTOMOOGKUIEN NPUBENO K BYPHOMY pa3BUTUIO
TEXHOOMM MPOM3BOACTBA BLICOKOBOJILTHBIX TAFOBbIX aKKYMYNSaTOPHbIX 6aTapei. HoBble GaTapen
MMEIOT MEHbLUWI yaeNbHbIN BEC, MEHbLUWE yaeNbHble raGapuTHbIE MOKa3aTeNu U, MaBHOe, HOBble
6atapen nmMetoT 6051ee HU3KYI CTOMMOCTb. [103TOMY Ha HOBbIX TMOPUAHBIX aBTOMOBUAAX EMKOCTb
yCTaHaBNMBaEMbIX aKKYMYNATOPHbIX 6aTapen 3Ha4YMTeNbHO yBEANYMIACh. ITO MPUBENO K PE3KOMY
yBeNn4eHuto npobera aBToMoOOMAS Npu UCNONb30BaHUK TONbKO 3NIEKTpUYecKkomn Taru. Ecau nep-
Bble rMO6pUAHbIE aBTOMOBWIM MO Ha 3NEKTPUYECKOM TAre npoexaTb BCEro oT 2-X 40 5-TW Kuno-
MEeTPOB, TO BNOCNEACTBMM ITOT NOKa3aTe/b cTan npesbiwaTb 60 K.

CratucTnyeckne noacyeTbl NOKasblBaloT, YTO 6Gonblias 4acTb Nonb3oBaTeNen aBToMOOuUNeN
(B CLLA) 3a geHb He npoe3axatoT 6onee 50 kM. OTCloAa NOSIBUNOCH *enaHWe NPon3BOAUTb 3apaa-
Ky aKKyMynsiTOpHOM 6atapeun He OT reHepaTopa aBToMo6uns, npusogumoro BC, a oT NoCTOPOH-
HEero WMCTOYHWMKA 3NEKTPUYECKOW 3Hepruun. PadymeeTtcs, nydlie BCEro WMCrnofib30BaTb AN 3TUX
Lenev 4OMallHIO 3N1EKTPUYECKYIO CETb.

KaK HW cTpaHHO, HO NEPBLIMMU K 3TOMY PELIEHWIO MPULLAN HE NPOU3BOAWUTENN, @ NOTPEBUTENM
aBTomMo6unen. B CLLUA nosBMAIOCb HECKOIbKO HEBOMbLIMX YaCTHbIX GUPM, BbIMYCKAIOLWLMUX CrELn-
anbHble PEMOHTHbIE KOMMAEKTbI (IONOIHUTENbHbIN 610K 6aTapen, 3apsaHoe YCTPOMUCTBO M A0MNON-
HUTENbHbIV 3NIEKTPOHHbIN 610K yNpaBieHns), NO3BONSIOLLINE MPON3BOAUTL NOA3APAAKY aKKyMyns-
TOPHbIX 6aTapen OT JOMallHEeN CETU CaMOro pacnpocTpaHeHHOro rmépuaHoro astomoounsa (HEV)
Toyota Prius npeabigywmx mogenen. Ha nocnegHoo mogens Toyota Prius nogo6Hoe o6opyaoBa-
HWe yCcTaHaBMBaeTCa HenocpeaCcTBEHHO Ha 3aBofe. CnepgoBatensHo, Toyota Prius HEV npespa-
TMnacb B aBToMo6unb PHEV.

CnpaBeanvMBoCT1 paan HEO6XOAMMO OTMETUTb, YTO MHOIME UCTOYHMKM YKa3blBatoT, 4TO nep-
BblM CEPUNHBIM TMOPUAHBIM @aBTOMOOMNEM C BO3MOXHOCTbIO MOA3apsAAKN aKKYMYNATOPHbIX 6aTa-
pev OT BHELHero UCTo4YHMKa anektpudeckon (PHEV) aHeprun 6bin1 aBTOMOGUIIb KUTAaWCKOro npo-
nssoautens BYD Auto, moaenn F3DM, Bbinyck KOoToporo 6bin HavaT B 2008 roay.

3a nocnegHue 2-3 roga NpPoOUM3BOACTBO MOAOOGHbLIX aBTOMOOMMAEN Ha4vaau BCE OCHOBHble
MWpPOBblEe Npou3BoauTenn. MHOrne akcnepTbl yKasbiBatoT, 4To umeHHo PHEV nonyyat wupokoe
pacnpocTpaHeHWe B GaMKanLINe rogbl.

Pexxnm coBMmecTHoM paboTbl ABMUraTens BHyTpeHHero cropaHus (ABC) n TaroBoro aneKktpuye-
CKOro ABWraTtenst 3aBUCHT OT peXMMa ABMKEeHWUS aBToMo6uAs. Monb3oBaTenu, MMetoLWme KopoT-
KWW CYTOYHbIW Npober, BoobLwe MOryT UCMoNb30BaTh aBTOMOOW/Ib TOSIbKO Ha 3/IEKTPUYECKON TAre,
cBeas nNpu aToM notpebneHne 6eH3nHa K Hyato. [Buratenb BHYTPEHHEro CropaHus aBToMaTunye-
CKM BKJIIOYAETCS, €CNK 3anac 3HEePrun akKYMyNAaTOPHOM GaTapen ONyCTUTCS HUXKE YCTaHOBIEHHO-
ro npefena unun ecnu ang obecnevyeHmss HeOOGXO0ANMbIX AMHAMUYECKUX NapaMeTpoB aBTOMOOKASA
MOLLHOCTHU 3/IEKTPMUYECKOrO ABUraTeNnst He 4OCTaTo4HO. [1py COBMECTHOM paboTe 3/IEKTPUYECKOrO
nBsuratens u 1BC npo6er aBToMo6u1ns MoXeT 6biTb 60nee 500 Km.

Anektpuyeckue aBromoounum (EV)

[JanbHenwee pa3BuUTHE aKKyMyNSTOPHbIX 6atapein Aafio BO3MOXHOCTb KOHCTPYKTOpaM CO3-
[aTb YMCTO 3NEKTPUYECKME aBTOMOGUIN. B 3TMX aBTOMOGUNSAX ABUraTENb BHYTPEHHErO CropaHus
OTCYTCTBYET, @ aBTOMOOGW/Ib ABUXKETCS TONbKO 3a CYET INEKTPUYECKOW IHEPruu, HaKOMIEHHON
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aKKYMYNATOPHON Gatapeen OT BHELWHEro UCTOYHWKA 3NEKTPUYECKON aHepruu. EMKoCTb coBpe-
MEHHbIX aKKyMYNATOPHbIX 6aTaper B HEKOTOpbIX clydasx obecrniedyMBaeT npober aBToMo6uns
MeXay 3apsaKamu akkyMynatopHon 6atapeun ot 150 go 200 KMnomMeTpoB.

Hanbonee ApknMu NpeactaBUTENSIMU COBPEMEHHOIO 3NEKTPUYECKOrO aBTOMOOBUIIA MOXKHO CHM-
TaTb aBToM0o6MNM Nissan Leaf n Mitsubish I-MIEV. Bonee nogpo6HO 0 COBPEMEHHbIX TEXHONOMMUAX
B 06/1aCTW 3EKTPOTPaHCNopTa U TMB6PHUAHLIX aBTOMOOUAEN Bbl MOXETE NPoYnTaTh Ha ecsmart.ru

TOMJIUBHbIE 3/IEMEHTDI

TONNMBHBIN 3N1EMEHT — 3TO INIEKTPOXMMUYECKOE YCTPOMCTBO NPeobpal3oBaHms 3HEPTUK, KOTOPOoe
3a cYeT XMMUYECKOM peaKLnn npeobpas3oBbiBaeT BOAOPOS U KUCIOPOA B 3NeKTpMuyecTBo. B pe-
3y/nbTaTe 3Toro npowecca o6pasyercs BoAa U Bblgensetcs 601bwoe KoaM4yecTso Tenna. Toname-
Hbl 3N1EMEHT OYEHb MOXOX Ha aKKYMyNaTOp, KOTOPbIA MOXHO 3apsauTb M 3aTeM MCMNoNb30BaTb
HaKOMIEHHYIO 9NEKTPUYECKYIO IHEPTUIO.

M3o6peTatenem TOMIMBHOIO afieMeHTa cyuTaloT Bunbsama P [pyBa, KOTOpbIM M306pen ero eule
B 1839 r. B 3TOM TONIMBHOM 3/IEMEHTE B Ka4€CTBE 3N1EKTPOSIUTA UCMOb30BasCs PacTBOP CEPHOM
KWUCNOTbI, @ B Ka4eCTBe TOMIMBa — BOAOPOJ, KOTOPbIN COEAMHANCS C KUCIOPOAOM B Cpele OKMUC-
nutens. Cneagyet OTMETUTb, YTO [0 HEAAaBHErO BPEMEHMW TOMIMBHbIE 3/IEMEHTbI UCMONb30BaIUCh
TOMIbKO B NaBopaTopmsx U Ha KOCMUYECKMX annapartax.

B nepcneKTuBe TOMIMBHbIE 31EMEHTbI CMOIYT COCTaBUTb KOHKYPEHLIMIO MHOTMM APYrMM CUCTE-
Mam 41 npeobpa3oBaHUs IHEPTrUK (BKItOYas ra3oBylo TYpOUHY Ha aneKTpocTaHumax) ABC B aB-
TOMOOWSIE U INEKTPUYECKUM BGaTapenKam B MOpPTaTUBHbIX YCTPOUCTBaX. [BuUraTenn BHYTPEHHEro
CropaHus CXKUratoT TOMNAMBO U UCNOb3YIOT AaBNEHWeE, CO34aHHOE pacluMpPeEHMEM BblAENSIOWMXCS
Npu CropaHnun ra3os, 4715 BbIMONHEHUS MEXaHWYECKOM paboTbl. AKKYMYNATOPHbIE 6aTapen XpaHaT
3NEKTPUYECKYIO HEPruto, Npeobpa3oBLIBas ee 3aTeEM B XMMMUYECKYIO SHEPruio, KoTopas npu He-
06X0AMMOCTM MOXKET 6blTb NPecbpa3oBaHa 06PATHO B INEKTPUYECKYIO aHepruio. MNoTeHunansHo
TOMN/IMBHbIE 3/IEMEHTbI 04eHb 3PdEKTUBHbI. Ele B 1824 r. dpaHLy3CKUi y4eHbln KapHo gokasan,
4YTO LMKNbI CHATUS-paACLLUMPEHUS ABUraTenss BHYTPEHHEro cropaHus He MoryT obecneunTb K,
npeo6pasoBaHns TENSIOBOW IHEPTUM (IBNSIOLLENCA XMMUYECKON 3HEPTMEN CropatoLWwero TonaMea)
B MexaHu4ecKyto Bbile 50 %. TONIUBHbIN 31EMEHT HE UMEET AABUKYLLMXCS YacTem (Mo KpanHen Me-
pe, BHYTpU CaMoro anemeHTa), U No3TOMy OHU He NOAYUHATCH 3aKOoHY KapHo. EcTecTBEHHO, OHM
OyayT UMeTb 60/bLKI, Yem 50 %, KN/, n 0co6eHHO adPEeKTUBHbBI NPU Masiblx Harpyskax. Taknmm 06-
pa3oMm, aBTOMOGUN C TOMIMBHbIMU 3IEMEHTAMM FOTOBbI CTaTb (M yXKe AoKa3anu 3T10) 60Jiee KO-
HOMWYHbIMK, YEM O6bIYHbIE aBTOMOGWIN B peasbHbIX YCIOBUSAX ABUMKEHMS.

TonaunBHbIM 3IEMEHT o6ecrneymBaeT BbipaboTKY 31EKTPUYECKOro TOKa NOCTOAHHOIO Hanpsixe-
HWUS, KOTOPbIA MOXET UCMoNb30BaTbCs AN NPUBOAA B AENCTBME 3NEKTPOABUraTens, npubopos
CUCTEMbI OCBELLEHUS U APYrMX SNEKTPOCUCTEM B aBTOMOOGMUIE. MMEIOTCS HECKONBbKO TUNOB TOM-
JINBHbIX 3/IEMEHTOB, Pa3/IMYalOWMUXCHA UCMONb3YEMbIMU XUMUYECKUMKU NpoLeccamun. TonanBHble
3NeMeHTbl 06bIYHO KnaccUbULMPYIOTCSH NO TUMY UCNONb3YEMOr0 B HUX 3IEKTPONUTA, KOTOPbIN OHU
MCNonb3ytloT. HEKoTopble TUMbl TOMMBHbIX 3/IEMEHTOB ABASIOTCS NEPCMNEKTUBHLIMK ANS NPUMeEHe-
HUS MX B KayecTBE CM/IOBbIX YCTAHOBOK 3NEKTPOCTaHUMM, a ApyrMe MOryT 6biTb Mone3Hbl Ang
ManeHbKMX NOPTATUBHbIX YCTPOMCTB UK A1 NPMBOAA aBTOMOGUIEN.

LLleno4yHon TONIMBHBIN 31EMEHT — 3TO OJMH U3 CaMblX NePBbIX Pa3paboTaHHbIX 31EMEHTOB.
OHuM ncnonb3oBanucb B Kocmuyeckon nporpamme CLUA, HaumHasa ¢ 1960-x rr. Takve TONMBHbIE
3/1EMEHTbI 04€Hb BOCMPUMMYUMBLI K 3arpsi3HEHMIO U MO3TOMY OHM TPEBYIOT O4EHb YACTOrO BOJOPO-
[a u kucnopoga. Kpome 10ro, OHM 04eHb AOPOrk, U MO3TOMY 3TOT TWM TOMIMBHOIO 3/1IEMEHTA, CKO-
pee BCero, He HaMaEeT WMPOKOro NPUMEHEHNSA Ha aBTOMOOUASX.
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TonnuBHbIE 3N1EMEHTbl Ha OCHOBE GOCHOPHOM KUCAOTbI MOTYT HAWTU MPUMEHEHUE B CTaLMO-
HapHbIX YCTAHOBKax HEBbICOKOM MOLLHOCTU. OHM paboTatoT NpU AOBOJIbHO BbICOKOM TemnepaTtype
M NO3TOMY TPEOBYIOT A/IMTENBHOIO BPEMEHU AJ11 CBOErO NPOrpeBa, YTo TaKKe AeNnaeT ux Headdek-
TMBHbIMW ANS UCMONb30BaHUS B aBTOMOGUASAX.

TBepLOOKUCHbIE TOMIMBHbIE 3NIEMEHTbI lydLle NOAXOAAT AN KPYMHbIX CTaLMOHaPHbIX reHepa-

TOPOB 3MIEKTPOIHEPIUU, KOTOpblE MOMKU Gbl 06ecnedYnBaTb INEKTPUYECTBOM 3aBOAbl MU Hace-
JIEHHbIE MYHKTbl. ATOT TN TOMJIMBHOIO 3/IEMeHTa paboTaeT NpuM O4YEeHb BbICOKMX Temnepatypax
(okono 1000 °C). Beicokasi paboyast TemnepaTtypa co3aaeT onpeaeneHHble npobaemsbl, HO, C ApY-
roM CTOPOHbI, UMEETCS NPENMYLLECTBO — Map, NPOM3BEAEHHbIN TOMINBHBLIM 3/1IEMEHTOM, MOXET
ObITb HanpasieH B TypOUHbI, 4TOObI BbipaboTaTb 60/bllee KONMYECTBO aNeKTpmuyecTBa. B uenom
3TO YNy4ylaeT CyMMapHYo 3GOEKTUBHOCTb CUCTEMBbI.
OaHa u3 Hambonee MHoroo6ellaLMx CUCTEM — MPOTOHHO-06MEHHbI MEMOpPaHHbIV TOMIMBHbIN
anemMeHT — MNOMT3 (PEMFC — Protone Exchange Membrane Fuel Cell). B HacTosiLLMin MOMEHT 3TOT
TUN TOMJIMBHOIO 3/1EMEHTA SBASETCH Hanbonee NepPCcneKTMBHbLIM, MOCKObKY OH MOXET NPUBOAUTb
B ABWXEHME aBTOMOOGUAMN, aBTOBYCbl U Apyrue TpaHCNOPTHbIE CPeacTBa.

B TONAMBHbIX 3NeMeHTax NPUMEHSAETCS TEKTPOXMMUYECKUI MPoLEeCcC CoOeaAnHEHUS BOAO-
poja Cc KUcnopoaom, nosydyaeMblM U3 Bo3ayxa. Kak 1 B akKyMynaTOpHbIX 6aTapesx, B TONIUB-
HbIX 3/1IeMEHTax UCNONb3YIOTCA INEKTPOAbI (TBEPAbIE ANEKTPUYECKME NPOBOAHUKMN) HAXOASALW M-
ecsl B 3N1eKTPoNuTe (3NEKTPUYECKM NPOBOAN-
Mas cpeaa). Korgma B KOHTaKT € oTpuua-
TeNbHbIM 3N1EKTPOAOM (aHOAOM) BXOAAT MO-
NeKynbl BOAOPOAa, nocrnegHne pasaensior-
CSl Ha NPOTOHbI M 3NEKTPOHbI. [TPOTOHbI NPO-
XOOAT 4Yepes3 NPOTOHHO-06MeHHYD mMembpa-
Hy (MTOM) Ha NONOXKUTENbHBIN INEKTPOA (Ka-
TOoA) TOMJMBHOIO 3/1€MEHTa, MNPOoU3BOASA
aneKTpuyecTBo. MPOUCXOAUT XMMMYecKoe
coeflMHeHWe MOeKyn BOAOPOAA U KUCIOPO-
Ja ¢ obpa3oBaHMeM BOAbl, KaKk NOGOYHOro
NpoAyKTa 3Ton peakumn. EQUHCTBEHHbIN BUA
BbIOPOCOB OT TOMJMBHOIO 3/JEeMeHTa -
BOASAHOM nap (puc. 8.9).

ONeKTpnYecTBo, NPOU3BEAEHHOE TOMIUBHbI-
MU 3N1EMEHTaMM, MOXET UCMO/Ib30BATbCA B INEK-
TPUYECKON TpaHCMUCCHUM aBTOMOOGWAS (COCTOUT
13 npeobpasoBaTeNsi NEKTPOIHEPTUN U aCUH-
XPOHHOrO ABUraTens nepemMeHHOro Toka) Afis no-
Nly4EHWUS MeXaHUYEeCKOM 3Heprum ana npueoja
1 B ABMXeHWe aBToMobuns. Pabota npeobpasoBa-

Co cmoponst anoda:
2H,=> 4H* + e -

Co crmopons! Kamooda:

O, + 4H' + 4¢ => 2H,0

Puc. 8.9. Xumunueckue npoueccbl B TOMIUB-
HOM 3/IeMeHTe

— 4 TeNns NEeKTPOIHEPruK 3aKoyaeTca B npeobpa-

30BaHWK MOCTOAHHOIO 3MIEKTPUYECKOro TOKa,

2 NPOW3BEAEHHOro TOMJMBHLIMU 37IeMEHTAMMU,
3 B MEepPeMEHHbIN TOK, Ha KOTOPOM paBoTaeT Taro-

Bbll 3/1€KTPOABMraTeb TPAHCMOPTHOMO CPEACTBA.
[MpOTOHHO-06MEHHass MembpaHa TOMauB-

Puc. 8.10. Cxema ycTpoicTBa TOMJIUBHOIO
3/1IeMeHTa ¢ NPOTOHHO-0OMEHHOW MeMOpa-
HOM: 1 — aHoa; 2 — MpPOTOHHO-OO6MEHHasd
MembpaHa (PEM); 3 — kaTtanusatop (Kpac-
HbIN); 4 — KaToq
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Horo anemeHTta (PEMFC) ncnonb3yet oaHy 13
CaMbIX MPOCTbIX peaKLMit Nto6oro TONIMBHOrO
anemeHTa (puc. 8.10).

CHayana paccMOTPpWUM, KaK yCTpOeH Tonm-
JINBHbIV 3/1IEMEHT.



AHoOf, OTpULATENbHbIM NOJIOC TOMNBHOM SYEN-
Kn (puc. 8.11), NpoBOAUT 3NEKTPOHbLI, KOTOPbIE
0CBOBOXAEHbI OT BOAOPOAHbIX MOJIEKYST, YTOObI
OHW MOI/IM UCNONb30BaTbCH BO BHELWHEM 3NeK-
TPUYECKOM KOHTYpe (Lenu). ns 3Toro B HEM rpa-
BUPYIOTCS KaHasbl, pacnpegensiolime BoLOPOA
paBHOMEPHO MO BCEN NMOBEPXHOCTW KaTanu3a-
Topa. KaTtog (MONOMWTENbHbIM NOMOC TOMAMB-
HOW S4EMKM) UMEeEeT rpaBMpOBaHHbIE KaHasbl,
KOTOpble pacnpeaenstoT KUCAoPoA No NoBepX-
HOCTU KaTanu3aTtopa. OH TaKXe NPOBOAMT ANEK-
TPOHblI Ha3aj OT BHELWHEero KOoHTypa (uenw)
[10 KaTanusaTopa, rae OHKM MOryT COeaAnHUTLCS
C BOOPOAHBLIMX MOHAMU U KMCNOPOAOM C 06pa-
30BaHMEM BOAbl. JNEKTPONUT - MNPOTOHHO- Puc. 8.11. OtaenbHaa fAYeKa TOMJIMBHOro
o6MeHHasa MeMbpaHa. 3To 0cobbl MaTepwuan, 3jleMeHTa

MOXOXMM Ha 0ObIYHbIA NAACTUK, HO obnaja-

IOLLMIA CNOCOBHOCTLIO MPOMNYCKaTb MONOKMUTENBHO 3apsSKeHHbIE MOHbI U 6GOKMPOBAaTL NPOX0S, dNEK-
TPOHOB.

KaTtanusaTtop — cneuunanbHbiM Matepuan, KOTopbi 06/eryaeT peakLumio Mexay KMCnopoaom m
BogopoaoM. Katanuzatop 06blYHO M3roTaBiMBAETCA M3 MNATMHOBOMO MOPOLIKA, HaHECEHHOro
O4YeHb TOHKMM C/I0EM Ha yrnepoamcTyio ymary unmn TKkaHb. Katanusatop AomKeH ObiTb LWepoxoBa-
TbIM M MOPUCTbIM, A/19 TOFO YTOGbI Er0 MOBEPXHOCTb MOI1a MaKCUMalsbHO CoMpuKacaTbCcs ¢ BOAO-
poaoM M Kucnopoaom. MNMoKpbiTas NaaTMHOW CTOPOHA KaTanu3aTopa HaxoauTcs nepen NpOTOHHO-
obmeHHoM membpaHon (MOM).

[a3006pa3Hbin Bogopos (Ho) noaaeTcs B TOMMBHLIN 3/1EMEHT MO4 AaBNEHUEM CO CTOPOHbI
aHofa. Koraa Monekyna Ho BXOOMT B KOHTaKT C NJ1aTMHOM Ha KaTanu3aTope, OHa pa3fensercs Ha
[IBE 4acTH, ABa MoHa (HT) 1 aBa aneKTpoHa (e~). ANEKTPOHbI MPOBOASTCSA YEPEe3 aHOZ, FAe OHU NPo-
XOAAT Yepes3 BHELWHWM KOHTYpP (Llenb), BbIMOHAS NOAe3Hyo paboTy (Hanpumep, NpuBoas B AENCT-
BUWeE 3/1IeKTPOABUraTesb) M BO3BPALLAIOTCS CO CTOPOHbI KaTtofa TOM/IMBHOMO 3/IEMEHTa.

Tem BpemeHeM COo CTOPOHbI KaTofa TOMJIMBHOI0O 3fieMeHTa ra3oobpasHblit Kucnopog (0,) npo-
[aBNMBaeTCs Yepes KatanuaaTop, rae oH GopMUpyeT ABa aToma Kucnopoga. Kaxabin U3 aTux ato-
MOB UMEET CUJIbHbIV OTPULIATENbHbIN 3apsij, KOTOPbIM 06ecnednBaeT NpuTsKeHue AByx MoHos H
yepe3 MeMOpPaHy, rae oHM 06bEAMHSAIOTCSH C aTOMOM KMCNopoAa U ABYMS 9NEKTPOHaMK M3 BHEL-
Hero KoHTypa (uenu) c obpasoBaHueM Monekynbl Boabl (H,0).

JTa peaKkuus B OTAENbHOM TOMMBHOM 3/IEMEHTE NMPOM3BOAMT MOLLHOCTb MPUGAN3UTENbHO
0,7 BT. YT06bI NOAHATL MOLLHOCTb A0 TPEOGYEMOro ypoBHS, HEOOXOAMMO 0O6bEeANHUTb MHOIO OT-
[eNbHbIX TOMNIMBHbIX 31EMEHTOB, 4TO6bLI CPOPMUPOBATL GaTapetd TOMMBHbIX 3/1IEMEHTOB.

TonnuBHblE 3neMeHTbl Ha ocHoBe NOM paboTaloT NpyM OTHOCUTENIbHO HWU3KOW TemnepaType
(okono 80 °C), a aT0 03HAYAET, YTO OHU MOTYT ObITb GLICTPO HArpeThbl 10 paboyer TemnepaTypbl U He
TPeBYIOT AOPOrMX cUCTEM oxnaxkaeHus. MocToaHHOe COBEPLUEHCTBOBAHME TEXHONOMMIA M MaTepranos,
MCMONb3yeMbIX B 3TUX 3NIEMEHTaX, NO3BOANIN NPUBAN3UTL UX MOLLHOCTb K YPOBHIO, KOraa 6atapes
TaKUX TOMJIMBHbIX 3/1IEMEHTOB, 3aHMMatowWwas HeGONbLIYIO YacTb Gara)KHMKa aBTOMOOUAS, MOMXKET
o6ecneynTb SHEPrunto, HeobxoaMMyLo AN NpUBoAa aBTOMOOKAS.

Ha npotsikeHmn nocnegHmx net 601bWLMHCTBO U3 BEAYLLMX MUPOBbIX MPON3BOAUTENEN aBTOMOOK-
newn (DaimlerChrysler, GM, Ford, Honda, Toyota v ap.) nHBECTMPYIOT 6oNbluMe cpeacTBa B pa3paboT-
KY KOHCTPYKLIMIM aBTOMOGWUNEN, NCMOMb3YIOLLMX TOMIMBHbIE aneMeHTbl. K 1999 . MHOorne n3 npounsso-
avtenen aBTomobunen NpoaeMOoHCTPMPOBaIn aBTOMOGWIM Ha TOMSIMBHbIX 3/1IEMEHTaX C YAOBNETBOPY-
TeNbHbIMM MOLHOCTHBIMU ¥ AMHAMUYECKUMU XapPaKTEPUCTUKAMM, XOTS OHU MMENIM JOBOSIbHO BbICOKYIO
cToumocTb. COBEPLIEHCTBOBAHME KOHCTPYKLIMIA TaKMX aBTOMOOGWAEN MPOUCXOANT O4EHb MHTEHCUBHO.

333



Puc. 8.12. ABTOMOGU/Ib Ha TOMJIUBHbIX 3/e-
MeHTax npoussoacTBa DaimlerChrysler us-
rotoBjieH Ha 6a3e Mercedes A-knacca, uc-
noJib3yeT CUJIOBYI0 YCTaHOBKY, pacnoso-
JKEHHYI0 noj NosiomM aBTomMoGunsa

|E— S

Puc. 8.13. ABTomo6unb Honda FCX ucnonb-
3yeT ANA ABUKEHUA 3JIEKTPUYECKYIO 3Hep-
ruio, noJsiydyaemyio ¢ NOMOLLbIO TOMJIMBHbIX
3/1eMEHTOB

Puc. 8.14. KoHuenTtyanbHblii aBTOMOGUIb Hy
Wire komnanuu General Motors umeet cuno-
BYIO YCTAHOBKY Ha TOMJIUBHbIX 3/IeMeHTax

Komnanusa DaimlerChrysler B 1994 r. Bnep-
Bble npeactaBuna mukpoaBTobyc NECAR |
Ha TOMMBHbIX 3NIEMEHTax, B KOTOPOM OCTaBa-
N10Cb MECTO TONbKO A5t BOAMTENS, @ BCe OCTallb-
HO€ MPOCTPAHCTBO 3aHUMan 3KCnepuMeHTab-
HbIV cunoBoW y3en. [pyron aBtomo6unb NECAR
V n3roTtoBneH Ha 6a3e aBToMobmnsa Mercedes-
Benz A-knacca, npuyem Bcsi cunoBas ycTaHOBKa
BMECTE C TOM/IMBHbLIMU 3N1IEMEHTaMK Pacnoso-
YKeHa noj nosaom asTomo6mns (puc. 8.12).

TaKoe KOHCTPYKTMBHOE pelleHue AaeT BOS3-
MOXHOCTb Pa3MeCTUTb B CalloHE aBTOMOGMAS ye-
ThipPeX naccarKMpoB v 6arax. 3aech B KayecTse Tor-
NMBa /19 aBTOMOGUAS MCMONb3YETCs He BOAOPOA,
a MeTaHos. MeTaHon ¢ noMoLLplo pedopmepa (ycT-
povcTBa, nepepabaTthiBalolLEero MeTaHoN B BOAO-
poga), npeobpasyeTtcs B BOAOPOL, HEOOXOAUMbIN 15
MUTaHWS TOMJIMBHOMO 3NneMeHTa. Mcnonb3oBaHune
pedopmepa Ha 60pPTy aBTOMOOUNS AaeT BO3MOX-
HOCTb MCMOMb30BaTb B KA4ecTBe TOMAMBa MPaKTu-
Yyecku Ntobble yrneBoaopoabl, YTO NO3BOMSET 3a-
npaBnsTb aBTOMOOGW/Ib Ha TOMIMBHbLIX 3NE€MEHTaX,
MCMo/b3yst UMEIOLLYIOCS CEeTb 3anpaBoK. TeopeTu-
YECKM TOM/IMBHbIE 3/IEMEHTbI HE NMPOM3BOANAT HUYE-
ro, KpOMe 3feKTpuyecTsa 1 Bofbl. [Mpeobpasosa-
Hue TonnMBa (6eH3MHa UM MeTaHona) B BOAOPO,
HEeo6XoAMMbIM AN TOMMBHOIO 31€eMeHTa, He-
CKOJIbKO CHUXKAET 3KONOMMYECKYIO NPUBNEKaTeNb-
HOCTb TaKoro aBToMo6uNsA. AlbTepHaTBa 3aK/io-
4yaeTcs B UCMONb30BaHWM B aBTOMOGUIE CKATOro
WK CHUKEHHOTO BOAOPOAA, HO B 3TOM Cly4ae 3a-
npaBKa aBTOMOOM/IA HE HACTONbKO YA06Ha, U, XOTS
B HeKoTopbix cTpaHax (CLUA, AnoHwus, lepmanus)
YXKE CyLECTBYIOT BOAOPOAHbIE 3arpaBKK, UX IBHO
HeoCTaTOMHO ANSl LUMPOKOro PacrnpoCTpaHeHUs
BOJOPOAHbIX aBTOMO6GMNEN. PaHO MM MO3OHO Ha-
CTYMUT MOMEHT, Koria 6€H3MH CTaHET O4EHb JOPO-
MM, @ OCHOBHble 3anacbl HedTU WcHepnatoTCs.
Kpowme TOro, ncrnonb3oBaHnMe 6eH3MHa mMaso no-
MOET B pelleHnn npobnemsbl ¢ Boibpocamu COo.
Mcnonb3oBaHve BOAOPOAa MOXKET caenaTb cucTe-
My Ha TOMAMBHbIX 3NEMEHTaX ropasgo npoLle, Ho
noTpebyeT peleHns OrpPOMHbIX MPOGAEM B CBS3M
C XpaHeHneM ToMn/MBa, ero nepegayv u pacnpeae-

NEHUS, @ TaKKe BbINOIHEHWS CTPOrMX Mep No 6€30MacHOCTH.

KomnaHnua Honda, KoTopasi 3aHMMaeTcsi TOMIMBHbIMKM 3nemMeHTamu ¢ 1989 r., uadrotosBuna
B 2003 1. He6onbWwylo NnapTuio aBToMobunen Honda FCX-V4 ¢ NpOTOHHO-0OMEHHbLIMWU TOMIUBHBLIMU
3fieMeHTaMy MemM6paHHoro Tuna epupmbl Ballard. 3T TonanBHbIE 31EMEHTbI BhipabaTtbiBaloT 78 KBT
3/IEKTPUYECKOM MOLLHOCTH, a A/19 NPUBOAa BEeAYLLMX KONEC UCMONb3YIOTCS TArOBbIE 3NIEKTpoaBUraTe-
I MOLLHOCTbIO 60 KBT 1 ¢ KpyTawmm moMeHToMm 272 Hem. ABTOMOGW/b Ha TOM/IMBHbIX d/1IEMEHTaX,
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Mo CPaBHEHUIO C aBTOMOOMUIEM TPaAULIMOHHOWM
CXEMbI, UMeeT Maccy npumepHo Ha 40 % MeHb-
LUYI0, YTO 06ecneynBaeT emy OT/IMYHYIO AUHAMMU-
Ky, @ 3anac cxartoro BOoJOpoOja [aeT BO3-
MOXHOCTb npo6era Ao 355 K.

ABTOMOGMNbL Honda FCX — nepBbIi B Mu1pe
aBTOMOOMW/Ib Ha TOMJIMBHbIX 3/IEMEHTax, KOTO-
pbI NPOLLEN FrOCYAapCTBEHHYIO cepTudunKa-
unio B CLUA. ABTOMOGUNbL CEPTUGULMPOBAH
no Hopmam ZEV — Zero Emission Vehicle (aB-
TOMOOGWNb C HyNeBbIM 3arpasHeHrem). Komna-
HMa Honda He cobupaeTcs NoKa npoAaBaTh 3TH
aBTOMOOGUAK, a nepeaaeT nopsaka 30 aBTOMO-
6unen B NM3KUHT B WT. KanndopHusa u r. Tokuo,
e yXKe cywecTByeT MHGpacTpyKTypa BoLOpOa-
HbIX 3arnpaBoK.

Bonblwure nccnegosaHua no paspaboTKe u co-
3[aHunio aBTOMOOUNIEN Ha TONIUBHbIX 3/IEMEHTaXx
npoBoauT Komnanus General Motors (puc. 8.14).
Mpn co3maHuM KOHLENTyanbHOr0 aBTOMOOMAA
GM Hy Wire 6b110 nony4yeHo 26 nateHToB.

OcHoBYy aBTOMOGMASA COCTaBAAET PYHKLIMO-
HanbHaa nnatdopma (puc. 8.15) TOAWMHON
150 MMm. BHyTpu nnatdopmbl pacnonaratorcs
6annoHbl Ang BOAOpOAa, cuioBas yCTaHOBKa
Ha TOMJIMBHbIX 3IEMEHTaX U CUCTEMbI yNpaBie-
HUA aBTOMOOWNSA, UCMONb3YlOWME HOBEnwWwune
TEXHOIOTUK 3NIEKTPOHHOro ynpaBJfieHUs Mo
nposogam. Laccn aBtomo6una Hy Wire npega-
cTaBnseT cobon nnatbopmy HebGOoNbLIOW TOoN-
LWMHBI, B KOTOPOW 3aK/l04eHbl BCE OCHOBHbIE
3/IEMEHTbl KOHCTPYKLMK aBTOMOGUNSA: 6anno-
Hbl AN BOAOPOAA, TOM/IMBHbIE 31€MEHTbI, aK-
KYMyNSiTOpbl, 3NEeKTPOoABUraTeNn U CUCTEMBI
ynpaBfieHus. Takon Noaxoa K KOHCTPYKUMK Aa-
€T BO3MOXHOCTb B MpoLecce 3Kcnayataumm
MEHSATb Ky30Bbl aBTOMOGUNSA

KomnaHusa Takxe MNpoBOAUT MUCMbITAHWUSA
OMbITHbIX aBTOMOGUNen Opel Ha TOMIMBHbIX
3/IEMEHTax M MNPOEKTUPYET 3aBOf MO MPOU3-
BOACTBY TOM/IMBHbIX 3/IEMEHTOB.

[po6neme 1Cnonb30BaHUA BOAOPOAA B Ka-
yecTBe TOMNAMBA AN aBTOMOOWNEN yaensieT MHOro
BHUMaHUa KomnaHua BMW. CoBmecTHO ¢ dup-
Mon Magna Steyer, n3BecTHOW cBOMMM paboTa-
MU MO MCMOIb30BAHUIO CMUMKEHHOIO BOAOpoOAa
B KOCMMWYECKUX nccneaoBaHusix, BMW paspabo-
Tana TOMJIMBHbIN 6aK A5 CHUMKEHHOIO BOAOpOAa,
KOTOPbIM MOXET UCMONIb30BaTbCs Ha aBTOMOOU-
nax (puc. 8.16).

Puc. 8.15. lWaccu aBTtomo6unsa Hy Wire

456 7

Puc. 8.16. Komnanua BMW coBmecTHO ¢ ¢pup-
moi Magna Steyer paspaGotana KOHCTPyK-
uuio «6e3onacHoro» TOMJIMBHOrO Gaka Ans
CXMWXEHHOro Boaopoaa: 1 — 3anpaBoyHOe
YCTPOWCTBO; 2 — HapyXHbIM 6aK; 3 — onopsl;
4 — paTyuMK YpoBHS; 5 — BHYTPEHHUN 6ak;
6 — 3anpaBoYyHas IMHKS; 7 — U30N9L1SA U BaKy-
yM; 8 — HarpeBarteb; 9 — KpenexHas KopobKa

. . — s P S ST T i S~ |
Puc. 8.17. UcnbiTaHna Ha 6e30MNacHOCTb aB-
Tomo6una BMW 750 hL no cyuiectBylowmnum
MeToAUKaM NMoATBepAuNv 6e30NacHOCTb UC-
NnoNib30BaHUAl TOMJIMBHOIO GaKa C XUAKUM
BOAOPOAOM
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KomnaHus npoBena ceputo UCMbITaHUi Ha Ge-
30MacHOCTb KOHCTPYKLMK MO CTaHAapTHbIM METo-
[OVKaMm ¥ NoATBEpAMIa ee HaaeXHOoCTb (puc. 8.17).
B ceHTa6pe 2002 r. Ha aBTOCaNOHE BO PpaHKdyp-
Te-Ha-MaiHe ([epmaHus) 6bl1 NOKa3aH aBTOMO-
6unb Mini Cooper Hydrogen, KOTopbii ncnonb3yet
B Ka4yeCTBe TOM/MBA CHMMKEHHbIV BOAOPOA. Tonime-
HbI GaK 3TOro aBTOMOOW/S 3aHMMAET TaKoe e
MECTO, KaK 1 00bl4HbINM 6eH306aK. Bogopoa B aTom
aBTOMOOMNIE UCMONb3YeTC He AN TOMIMBHbIX
3/IEMEHTOB, a B KadyecTBe Tonamea ana [BC.

B 2003 r. dnpma BMW o6bsiBUna o Bbinyc-
Ke nepBoro CEpUMHOro aBToMo6MAsA C TOMIMNB-
HbIM 3neMeHToM BMW 750 hL (puc. 8.18). ba-
Tapes TOMIMBHbIX 3IEMEHTOB WCMOJb3yeTcs
BMECTO TPAAMLIMOHHOIO aKKymMynsaTopa.

3TOT aBTOMOGWNb MMeEET 12-LUuNnHAPOBLIN
ABuUratenb BHYTPEHHEro cropaHus, paboTato-
MM Ha BOAOPOAE, @ TOMSIUBHbIN 3/IEMEHT Ciy-
HUT anbTepHaTUBOM OObIYHOMY aKKYMYNATOPY,
obecneynBasi BO3BMOXHOCTb paboTbl KOHANLN-

Puc. 8.18. BMW 750 hL — nepBbiii B Mupe
cepuiHbli aBTOMOOW/Ib C TOMUIMBHbIM 3J1e-
MEHTOM BMECTO aKKyMY/IAITOPHOM GaTapeu

Puc. 8.19. TonnMBHBLIA 3n1€MEHT aBTOMOGUNA
BMW 750 hL He npeBocxoguT pasmMepamu
00bI4HbI CBUHLOBO-KUC/IOTHbIN aKKYMyNATOP

Puc. 8.20. 3anpaBka BogopoaoM aBTOMO-
ouna BMW npousBoautca po6oTomM, BOgU-
TeJb He y4YacTByeT B 3TOM npouecce

OoHepa WU Apyrux notpebuTenen aneKTpoaHep-
MM NpU AUTENIbHBbIX CTOSIHKax aBTOMOOWNA
¢ HepaboTatowmnm gsurartenem (puc. 8.19).

31a e déupma BMW paspaboTana Takxe
PO60OTU3MPOBAHHbIE 3aMpaBOYHbIE KOOHKM,
KoTopble obecneynBatoT 6bICTpyto U 6e3onac-
HYIO 3anpaBKy aBTOMOOUIEN CHUKEHHbBIM BO-
nopogom (puc. 8.20).

MosiBneHwe B nocnegHue rogbl 601bWOro
KonnyecTBa pa3paboToK, HamnpaBieHHbIX
Ha co3faHne aBTOMOGWUNIEN, WMCMOMb3YOLWUX
anbTepHaTUBHbIE BWAbl TOM/MBA U afibTEPHa-
TUBHbIE CUNOBbIE YCTAHOBKM, CBUAETENLCTBY-
€T 0 TOM, 4YTO ABMWraTenn BHYTPEHHErO cropa-
HWSl, KOTOPblEe AOMWHMPOBAIN Ha aBTOMOGMU-
NAX B Te4YeHMe NpoLIeaWero CToNeTusl, B KOH-

Lie KOHLLOB yCTynAaT gopory 60nee YNCTbIM 3KO-
NIOrM4yecKn, abGEKTUBHbBIM M BECLLIYMHbBIM KOHCTPYKLMAM. VX LUIMPOKOE pacnpocTpaHeHUe Ha AaH-
HbIi MOMEHT CAEPKMBAETCA HE TEXHUYECKUMMU, a, CKOpee, IKOHOMUYECKMMU U coLMalbHbIMU
npo6aeMamu. nsa ux WMpoKoro NpuMeHEeHUst Heo6XxoaAMMO CcOo34aTb OnpeaeneHHyo MHOPaCcTPyK-
TYpy MO pa3BUTUIO MPOU3BOACTBA allbTEPHATUBHbIX BUAOB TOMAMBA, CO3A4aHMIO U pacnpocTpaHe-
HWIO HOBbIX 3aMPaBOYHbIX CTAHLMI 1 NO MPEOAONEHMIO psaaa Ncuxonornyeckmx 6apbepos. Mcnonb-
30BaHMe BOAOPO/a B Ka4yecTBe aBTOMOOUIbHOIO TOMMBa NOTPeBYeT peLleHns BONPOCOB XpaHe-
HUWS, AOCTABKKW W pacnpeneneHuns, ¢ NPUHATMEM CEPbE3HbIX Mep 6€30MacHOCTH.

TeopeTnyeckn BoAOPOA AOCTYNEH B HEOTPAHUYEHHOM KOMMYeCcTBe, HO ero Npon3BOACTBO
ABNSETCA BeCbMa 3HeproeMkuM. Kpome TOro, ana nepeBoja aBToMO6GUIEN Ha paboTy Ha BOAO-
POAHOM TOM/IMBE HEOGXOAMMO NMPOMU3BECTU [Ba 60/bLINX UBMEHEHUS CUCTEMbI MUTAHMS: CHavyana
nepeBecTu ee paboTy ¢ 6eH3MHa Ha METAHO/, a 3aTeM, B Te4YEHME HEKOTOPOro BPEMEHM U Ha BO-
nopog. NpongeT ele HEKOTOPOE BpeMs, nepea TeM Kak 3TOT BONPOC 6yAET peLleH.
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