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Jlexnus 1
HOI[BI/DKHOF[ COCTAB ABTOMOBUJIBHOT' O TPAHCITIOPTA

Hemuorum 6osee 4uem 3a CTO JIET CBOETO Pa3BUTHS, aBTOMOOWIIb CTall Hey3HaBaeMbIM. OH
JTaBHO CTaJl HE CTOJBbKO IPEIMETOM POCKOIIH, CKOJBKO CPEACTBOM IEPEIBUKEHUS, CPEICTBOM
JUTSL: TIEPEBO3KH M1aCCaKUPOB, MEPEBO3KH IPY30B U CHEIHATBHOTO 000py10BaHus U T.1. Haunnas
C MOMEHTA CO3J/IaHusl MEePBBIX aBTOMOOMIIeH (koHel 19 Beka) u 1o HacToslee BpeMs, BHUMaHUE
aBTOMOOMIIECTPOUTENEH MOCTOSHHO HapaBleHbl HA PeIllieHre 3a/1a4 10 yIydlIeHuo koMpopra-
0eNbHOCTH, YJENBHOIO Pacxo/a TOIUIMBO-CMa304HbIX MaTepUaioB U OCOOEHHO 3arpsi3HEHHOCTH
OKPY’KaloIlleW cpeapl. Y CHIMAMM HECKOJIBKUX IOKOJIEHUH YYEHBIX, KOHCTPYKTOPOB, TEXHOJIO-
rOB, MHXXEHEpPOB, H300peTaTeneil W parroHAIN3aTOPOB ABTOMOOMIBHON IMPOMBIIUICHHOCTH,
KOHCTPYKLIMSI aBTOMOOMJISL JTOCTUTJIA BBICOKOTO YPOBHSI M IPOJOJDKAET COBEPIICHCTBOBATHCS
YCKOpPEHHBIMU TeMnaMu. OHAKO BCe 3TH JIOCTHKECHHUSI HE MOTYT OBITh B ITOJHOW MEpe peanu3o-
BaHHBIMH 0€3 3HAaHUU BOAMTENS YIPABIAIOIIETO aBTOMOOHIIEM: YCTPOWCTBO aBTOMOOWIIS,
MPUHIINII IEHCTBUS €r0 CHCTEM, arperaToB M y3JI0B, TPAMOTHOTO TEXHUYECKOTO 00CTYKUBaHUS,
yCTpaHEHHE MEJKUX TEeXHUYECKHX HEUCIIPaBHOCTEH, BO3HUKAIOIIUX B IYTH, a TaK K€ MacTep-
CTBa BOXKJCHUSI.
1.1 TepMuHBI 1 onIpee/IeHUS:

agmomoouIb - CaMoJIBIKYILIEECS MEXaHMUECKOEe TPAHCIOPTHOE CPEICTBO, MpeJHa3HAUEHHOE

JUIS TIEPEBO3KH MAacCaKUPOB, IPY30B, CHEIUAIBHOTO 000pyA0BaHUs U OYKCUPOBAaHUS MpUIlE-

TOB.

npuyen — TpaHCHOPTHOE cpeAcTBO (B nanbHeimeM TC), He 00opynOBaHHOE IBUTATENEM H

MpeHa3HauYeHHOE I JBUKEHUSI B cocTaBe ¢ MexaHnuueckum TC.

noosuscroiui cocmag (I1C) aemomodunvHo20 mpancnopma 310: - aBTOMOOUIIH, - aBTOTIOE3]1a,

- IPULENBI U MOJYIPULENBI, TPEIHA3HAYEHHBIE 1JIs1 IEPEBO3KU I'PY30B, ACCAXKUPOB U CIIEIIH-

aJIbHOTO 000PYIOBAHUS.

paspeuiennan makcumanpbHaa macca — macca cHapsbkeHHoro TC ¢ rpy3oM, BOJUTENEM U

raccaxupamu, YCTAHOBJICHHAsh NPEANPUATHEM-U3TOTOBUTEIEM B KadeCTBE MAaKCHMAJIbHO-

JOIYCTUMOM.

demanp — W3Jele, BBHITIOJHEHHOE M3 OJHOPOJHOTO MaTepuaia (IeIbHOW 3aroToBKH), 0e3

MIpUMEHEHHsI COOPHBIX omepainuii (raiika, O0NT, MIECTEPHS U T.1.).

bazoeas oemanb — >TO JIeTab, C KOTOPOU HAYMHAETCS COOpKa y3JIOB, MEXaHU3MOB WJIH arpe-

raToB (OJOK IWIMHAPOB, KOPIYC KOPOOKHU mepeaay u T.]1.).

y3en — HECKOJIBKO JieTanei, COeTMHEHHBIX MeXy COOOW C MOMOIIbIO Pe3bOOBBIX, 3aKIENOY-

HBIX, CBAPOYHBIX, IIMTOHOYHBIX U JpP. COSAMHEHUH (IIATyH C 3alMpEeCCOBAHHONW B HEM BTYIIKOM,

LIeCTEepHS, YCTAaHOBJIEHHAs Ha BaJly C TOMOUIBIO IITMOHKHU U T.JT.).

Mexanu3zm — 3TO TOJBWKHO CBSI3aHHBIE MEXAYy COOOHM y3Jbl M JeTajH, COBEPILAIOIINE MO

JeCTBHEM MPUJIOKEHHBIX K HUM CHJI OIpe/el€HHbIE 3apaHee 3a/laHHble JABM)KCHUS, HalpH-

Mep: KPpUBOILUITHO-IIATYHHBII MEXaHU3M, B KOTOPOM MOPILEHb COBEPILIAET BO3BPATHO- MOCTY-

naTesbHOE JIBU)KEHUE, a KOJIEHUaThIid Bajl — BpalllaTeiabHOoe.

azpezam — COBOKYITHOCTh HECKOJIBKMX MEXaHM3MOB, Y3JIOB M JeTajei, 00beTuHEHHBIX pa3-

JUYHBIMU COEAMHEHUSMHU B OJHO IIeJloe ¢ 0a30BOW AETabio, pabOTaOIUX B €IUHOM KOM-

MIJIEKCE U BBITIOTHSIONIUX OMPEACEHHYIO (DYHKITHIO (HAlTpUMeEp: IBUTATENb).



cucmema (B aBTOMOOHMJIECTPOEGHUH) — 3TO KOMIUIEKC COSAMHEHHBIX MEXIy co00i MexaHude-
CKUMM, TU/IPABINYECKUMU WM 3JIEKTPUUYECKUMH CBS3SMHU Y3JI0B U MEXaHU3MOB, BBIIIOJIHSAIO-
LIUX ONPENENEHHYI0 CAMOCTOSTENbHYIO (DYHKIIMIO, HAIIpUMEp: cUcTeMa IycKa, MTUTAHUS U T.A.
padomocnocobHocmp — COCTOSIHUE, IIPU KOTOPOM TEXHUYECKOE U3JENINE, HallpUMep: aBTOMO-
OUJIb WM €r0 COCTaBHBIE YACTH, CIIOCOOHO BBINOJIHATH 33JaHHble (YHKIMU C MOKA3aTeNIsIMH,
OTBEYAIOLIUMH TEXHUYECKUM TPEeOOBAaHUAM M TapaHTUSAM BbIJAaHHBIMH 3aBOJIOM — MU3TOTOBUTE-
JeM.

HeucnpasHocms — OTKIIOHEHUE TexHuueckoro coctosiHus TC M ero cocraBHbIX 4acTeil oT
YCTQHOBJICHHBIX 3aBOJIOM — M3TOTOBUTENIEM HOPM (YyBEJIMYEHHE CBOOOJHOIO X0/1a TOPMO3HOM
He/1ajiu, PyJIeBOro Koueca u T.1.).

omka3z — HapylieHue padorocrnocodbnoctu TC, mpuBosIIee K BpeMEHHOMY MPEKPAIICHUIO €ro
HOpPMaJIbHOM HKCIUTyaTalllH, T.€. BEIHY)KJCHHAsl OCTAHOBKA B ITyTH 110 TEXHUYECKUM IPUYMHAM
(0OpBIB TOPMO3HOTO LIUIAHTA, PEMHS IPUBOJIA BEHTUIIATOPA, IPOKOJI IIMHBI U T.11.).
OUAZHOCMUKA — 3TO YacTb TEXHOJIOTMYECKOTO IMPOIEcCa TEXHUYECKOIOo OOCIYKHUBAHUS U
pemonTta TC, naromiast BO3MOXKHOCTh IIPOTHO3UPOBATh OE€30TKA3HOCTh €ro paboThl B Mpeaenax
OCTaTOYHOTO pecypca M BBINOJHSAIOIIAS 3a/auy MOJJEpKaHusl Ha BBICOKOM ypOBHE Oe3omac-
HocTh JBMkeHus TC, ero HaféXKHOCTh U JOJITOBEYHOCTh, a TAK)KE CHUXKEHUE 3aTpar Ha 00-
CITy’)KUBAHHE U PEMOHT.

mexnuueckoe oocayyicueanue — 370 NPOPUWIAKTUIECKOE MEpPONpUATHE, 3aauell KOTOpOro
ABJISICTCA MOJIep)KaHNe aBTOMOOWIISI B pabOTOCIIOCOOHOM COCTOSIHUM, BBISIBIIGHHE U YCTpaHe-
HUE HEUCIPABHOCTEH, IpeaypexI1eHue OTKa30B.

MmeKyuyuili peMonm — KOMIUIEKC paldoT, MpeaycMaTpUBAIOIMI YCTpaHEHHE BO3SHUKILIUX OTKa-
30B ¥ HEUCIPABHOCTEH, U CLIOCOOCTBYIOIIMN MOJAEP>KUBAHUIO B PaOOTOCIOCOOHOM COCTOSIHUN
TC npu MEUHUMAaNBHBIX IPOCTOSIX.

KanumanwvHolil peMOHm — 3TO PETIaMEHTUPOBAHHOE BOCCTAHOBJIEHHE PAOOTOCIOCOOHOCTH
TC nnum ero arperatoB ¢ obecreueHueM OCIepeMOHTHOro mpobera He MeHee 80% OT HOPMBI
npobera yCcTaHOBJIEHHOTO 3aBOJIOM- M3rOTOBHUTENEM A1 HOBBIX TC M MX Yy37I0B, arperaTosn, CH-
CTEM.

CoBpeMeHHbII aBTOMOOWIIB SIBJISIETCS CII0KHOM MAIIMHOM cocTosiied u3 6onee 10 Thicay
pa3IUYHBIX JeTajiell cOOpaHHBIX B Y3JIbl, MEXaHU3MBI, arperatsl U cucteMsl. M, Tem He MeHee,
aBTOMOOWIIb YCJIOBHO MOJKHO IOJAPA3JIENUTh Ha MATh OCHOBHBIX YacTEeH: JBUraTellb, 3JIEKTPO-
00opyi0BaHuE, TPAHCMUCCHS, HECYIIasi CUCTEMA, CUCTEMBI YIIPaBJICHUSI aBTOMOOUIIS.

® OJguzamenb — NPEJCTABISIET COOON COBOKYITHOCTh MEXaHU3MOB M CHCTEM, CIIY)KAlllUX JIJIs
npeoOpa3oBaHus TEIMJIOBOM PHEPTUM CrOPAOIEro TOIUIMBA B MexaHndeckyro. Ha aOcomoTHOM
OOJIBIIMHCTBE COBPEMEHHBIX aBTOMOOWJIEH YCTAHOBJIEHBI IMOPIIHEBBIE (TEIUIOBBIE) YETBHIPEX-
TaKTHbIE ABUTareian BHyTpeHHero cropanus ([IBC), koTopble SBISIOTCS MCTOYHUKOM 3HEPTUU
NPUBOAAIIECH aBTOMOOUIIb B JIBI)KEHHE.

® 91eKmpootopyoosanue COBPEMEHHBIX aBTOMOOWIICH TPEACTABISIET COO0M KOMILIEKC
npruOOpPOB, MEXAaHU3MOB M CUCTEM, 00ECTIEUMBAIOIIUX: JIEKTPOITYCK BUTATENs, BOCIUIAMEHEHUE
paboueit cmecu B JIBC ¢ BHEmIHMM cMeceoOpa3oBaHHEM, OCBEIEHUE JTOPOTH U MPOCTPAHCTBA
BHYTPU KYy30Ba, CUTHAJIHM3AIMIO 00 U3MEHEHUH HalpaBJICHUS JBH)KEHUU U TOPMOXKEHHUS, PUBeE-
JIeHUE B JIeHICTBUE KOHTPOJIBbHO- U3MEPUTENBHBIX MPUOOPOB U PAa3TMUHON JOMOIHUTENBHON ar-
naparypsl. Hapsaay ¢ aTum, B nociiejHee BpeMs MOJy4yaroT paclpOCTPaHEHUE AIIEKTPOHHBIE CH-
CTEMBI C MUKpPOIIpolieccopaMu Wi MUKpo DBM 11 yripaBieHus cucreMaMu BIIPbICKA TOIIMBA,



CHCTEMaMH 3JIEKTPOHHOI'O 3a)KUT'AHUs, aHTUOJIIOKUPOBOYHBIMY TOPMO3HBIMU CUCTEMAMH, YCUIIH-
TEJISIMU PYJIEBOTO YIIPABJICHUS, CUCTEMAaMU YIIPABIICHUs IIEPEKIIIOUYCHHUS Iepead U T. 1.

® mpancmuccusn —3TO CUCTEMA B3aHMOCBSI3aHHBIX MEXaHU3MOB M arperaTos, epelarouX
KPYTAIIMNA MOMEHT OT JBUraTessl K JBMDKUTENAM (BELYLIMM KosiécaM), U3MEHss ero Kak Io Be-
JIMYMHE, TAK U 110 HAIIPaBJICHUIO.

® Hecywiasa cucmema SBISIETCS OCHOBOW aBTOMOOWJIS, M IIPEACTaBIsIET cO00i ycTpoiicTBO,
Ha KOTOPOM MOHTHUPYIOTCSI BCE€ YaCTH aBTOMOOMJIS: JIBUraTellb, arperatsl TPAaHCMHCCUH, CUCTE-
MBI yIpaBICHUS, HEKOTOPBIE PUOOPHI AIIEKTPOOOOPYAOBaHUS. B Tpy30BBIX U HEKOTOPHIX JIeT-
KOBBIX aBTOMOOWJISIX HECYIas CHCTeMa MPEeACTaBIsAeT COO0M paMy ¢ MOJBECKaMU U MOCTaMH, a
y OOJIBIIMHCTBA JIETKOBBIX — HECYILUI» KY30B C I10BECKAMHU.

® cucmema ynpaeieHus aémomoOuna CIyXUT JUIsl YMECHBIIEHUS CKOPOCTH ABW)KCHHS,
BIUIOTH JIO TIOJHON OCTAaHOBKHM M yJEepXKaHWsS aBTOMOOWJISA Ha MeCTe, M3MEHEHHUS BHIOPAHHOTO
BOJUTEJIEM HAIIPABJICHUS JBUKEHUS U YIPABICHUS padOTOM BUraTENs.

1.2 Knaccudukanus noaBu:KHOro coctaBa

[IC xnaccuduuupyercs Mo pas3iuyHbIM IpPU3HAKAM, OIPEAESAIOUMM MHOroodpasue
Ha3zHauyeHus coctasisromux 11C, a, cinenoBaTenbHO, U UX KOHCTPYKIMH, puc. 1.1.
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PI/ICYHOK 1.1- KJ'IaCCI/I(bI/IKaL[I/I}I IMOJABHXKHOI'O COCTaBa aBTOMOOMIIBHOTO TPAHCIIOPTa

Ilo naznauenuto NOIBUKHON COCTAaB MOPA3CIISIOT:
— TIC obmiero HazHadeHus1, MpeTHa3HAYCHHBIN 711 BBITIOTHEHUS TPAHCTIOPTHBIX ITEPEBO-
30K,
— cneuunanusupoBanHsiil [1C, npenHa3HaueHHbBIN U1l TPAHCIIOPTHBIX MEPEBO30K OTpee-
JIEHHBIX TUIIOB IPY30B WUJIU MACCAXKUPOB,
—  cnermanbhelil [1C, npeaHa3sHaueHHBIN TSl TPOU3BOJICTBA HETPAHCTIOPTHBIX PadoT.
Ilo muny

1. Maccaxupckuii [IC — npegHazHaveH il TEPEBO3KHU JIFOJIEH.



a) JIerkoBble aBTOMOOWIIH, T.€. MEXaHUYECKHE TPAHCIIOPTHBIE CPENICTBA, UMEIOIINE
HE MEHEe YeTHIPEX KOJIEC, UCTIOIb3yeMbIe IS TIEPEBO3KHU MACCAKUPOB U UMEIOIIUE, TOMUMO Me-
CTa BOJUTEIISA, HE 00J€e BOCBMU MECT JJISl CUIICHHS:

— 0011ero Ha3HAYEeHUS — JUIS IEPEBO3KH BCEX KATETOPHUH MacCaKupoB, AJIS JIUYHOTO
NOJIb30BAaHUS IOTPEOUTENCH;

- CHCIUATM3UPOBAHHBIC — JUIS TIEPEBO3KH OIPENICIICHHBIX KAaTErOpUi MacCaKMpOB
(cKopast MOMOIIIb, TAKCH);

- CHelHaNbHbIe — OOOPYAOBaHHBIC CIICIHAIBLHBIMU YCTPOWCTBAMH, ammapaTypoi
(JtabopaTopuu, MAJIAIIHS).

0) ABTOOYCHI, T.€. MEXaHHMUYECKHE TPAHCIIOPTHBIE CPENICTBA, UMEIOIINE HE MEHEE YETHIPEX
KOJIEC, UCIOJIb3yEeMbIE JIsi TIEPEBO3KHM MACCAKUPOB M UMEIOIIHNE, TOMUMO MeCTa BOJIUTENS, 00-
Jie€ BOCbMU MECT ISl CUJICHUS:

- 00111er0 Ha3HAYECHHS — JJIs TIEPEBO3KH BCEX KATETOPUl MacCa)KupoB, MOApa3ie-
JISIIOTCSL HA TOPOJICKHUE, IPUTOPOAHBIE, MEXKIYTOPOIHBIE;

— CHEIUaM3UpPOBaHHBIC — ISl TIEPEBO3KU OMPEEICHHBIX KaTErOpHii MaccaKupoB
(caHUTapHbBIE, TYPUCTUYECKUE, ITKOJIbHbIE);

— CIelMalbHbIe, T.e. BCEBO3MOXHBIE Jaboparopuu Ha 0a3ze aBTOOYCOB OOIIETro
Ha3zHaueHUs, opMa Ky30Ba MOXKET OBITh M3MEHEHA JJIsl aJanTaluy 1Mo KOHKPETHOE 000pyI0-
BaHUeE.

2. I'py3onoii TIC — npenHa3HayeH IS MEPEBO3KU Pa3IMYHBIX BHJIOB TPY30B (TPY30BBIE
ABTOMOOWIIH, aBTOMOOWIIN-TATAYH, aBTOMOE3/1a).

a) ['py30BbIe aBTOMOOWIIH, T.€. MEXaHHUUYECKHUE TPAHCIIOPTHBIE CPE/ICTBA, MMEIOIIIHE
HE MEHEEe YEeThIPEX KOJIeC, UCIOIb3yEeMbIE JIJISl IEPEBO3KH IPY30B:

— o011ero Ha3HaYeHUsI — JUIsl IEPEBO3KH BCEX BUIOB IPY30B, KPOME KUIKUX O€3 Ta-
pBI, 000PYIYIOTCS Ky30BaMH B BHI€ OOPTOBBIX miatdopm (puc. 1.2);

— cnienuanusupoBanubie (puc. 1.3) — g nepeBo3KH OMpeeIeHHbIX BUAOB TPY30B,
000py/1I0BaHHbIE Ky30BaMU OIPE/IEICHHBIX TUIIOB (CaMOCBajbl, IUCTEPHBI, (PYproHsl, pedprxe-
paTopHI U T.I1.), @ TAK)KE MPUCIIOCOOICHUSMH IS TOTPY3KU-PA3TPY3KHU;

- crienpanbHblie (puc. 1.4), T.e. aBTOMOOUIIH, OCHOBHBIM Ha3HAYEHUEM KOTOPBIX SIB-
JISI€TCsl BBINIOJTHEHUE HETPAaHCHOPTHBIX onepauuil (MacTepcKue, KpaHbl, OETOHOMEIAIKU, KOM-
MPEeCCOpPbl, KOMMYHAIIbHBIE, T0KAPHBIE).

Pucynox 1.2 - I'py30Boit aBTOMOOUITH 00- Pucynox 1.3 - Ciennanu3upoBaHHBIN TPY30BOMH
mero HazHaueHus KAMA3-43110 aBTOMOOMJIb



Pucynok 1.4 — Cnenuanu3upoBaHHbIN OJIBUKHOW COCTaB

6) ABTOm0€3/1a, COCTOSIIIME U3 ABTOMOOMIIA-TSraya ¥ MPHUILENOB UK MOJYIPHUIIETIOB:

—MnpHuLenHbie (TPy30BOii aBTOMOOWIIb C OJHUM MITH HECKOJIBKHMH MpHIeaMu, puc. 1.5);

—ce/ieNbHbIC (Ce/IeNIbHbII aBTOMOOHIIB-TSTay ¢ MOIYIPHIEIIOM, pHc. 1.6);

—pociycku (Ipy30BOii aBTOMOOIIB C MIPULIETIOM-POCITYCKOM IS IIEPEBO3KHU JUTMHHOMED-
HBIX TPY30B, HAIPUMED, Jiec, TPYObI, puc. 1.7).

Pucynox 1.6 — CenenbHbIi TATa4 C MOTYNPUTICTIOM



Pucynok 1.7 — JlecoBO3HBIN aBTONIOE3 ]

3. ITpuuensoin IIC. B 3Ty rpynmy BXOAST NPULENBI U MOTYITPULIETIBI.

[onmynpuuensl, puc. 1.86, 310 OykcupyeMble TPaHCIOPTHBIE CPEJICTBA, OCh MM HECKOJIb-
KO OCEH KOTOPOT'0 PacIoIOkKEHbI 10331 LIEHTPa Macc IMOJIHOCTBIO 3arPyKEHHOIO TPAHCIIOPTHO-
ro cpencrsa. Ilomynpuuensl UMEOT OMOPHO-CENEIbHOE YCTPOMCTBO, KOTOPOE BOCIPUHUMAET
TOPU30HTAJIbHBIE HArPY3KHU U HAarpy3Ky OT 3HAYUTEIbHOM JTOJIU Beca MOYIpUIIETIa U Tpy3a.

[Tpunensl, Oykcupyemble TPaHCIIOPTHBIE CPENCTBA, PA3ACISIOTCS Ha JBE IMOJTPYIIIHL
[Tomubie mpunens! (puc. 1.8a) 06opymoBaHbI, 10 MEHBIIEH Mepe, TBYMs OCSIM, UMEIOT OyKCHp-
HOE yCTPOICTBO, KOTOPOE MOKET MepeMenaTbcsl BEPTUKAIBHO MO OTHOILIEHHIO K IPUIIETTY, U He
nepeaaeT BEpTUKAIbHBIX Harpy3ok. CliemHoe yCTpOWCTBO B 3TOM Cllyyae — THIA «KPIOK-TETIIsN»
WIN «IIKBOPEHb-NIETIA». Jpyras rpynmna npuuenoB — 3TO MPHLENbl C HEHTPAIbHONW OChIO, UMe-
o1Me OyKCHpPHOE YCTPOHCTBO, KOTOPOE HE MOXKET MepeMEIaThCsl BEPTUKAIBHO MO OTHOIIEHUIO
k npuneny. [Toatomy cratuueckast BepTukalibHas Harpyska B npezaenax 10% ot Beca mpuiena
nepenaercs Ha Tarad. ClenHoe yCTpOMCTBO B ATOM CIIydae MOXKET ObITh TaKXKe B BUJIE IApOBOM
OIIOPBI.

a)

Pucynoxk 1.8 - [Ipuuen (a) u nomymnpuuert (0)

[To KOHCTPYKLMU TPULIETIBI U MOJIYMPUIIETIBI MTOAPA3IEISIIOTCS 10 KOJUYECTBY oceil (o1-
HOOCHBIE, IByXOCHbIE 1 MHOTOOCHBIE) M HAJIMYHUIO MPUBO/IA HA €ro OCH (C aKTUBHBIM NPUBOIOM
wiu 0e3 akTuBHOTO npuBoja). [lo Tunmy aBToMoOUNE-TsIraye, 11 KOTOPBIX OHU IpeHa3Hade-
HBI, TPULENBl U MOJYIPULENBl TOAPA3AEAIOTCA Ha JIETKOBbIE M I'PY30BbIe, a N0 Ha3HAYCHUIO
MOJIPA3CNAIOTCS 110 TEM e MPUHITUIAM, YTO U TPY30BbIE aBTOMOOUIIH:



— o011ero Ha3HA4YCHMS, T.€. YHUBEPCAIbHBIC C KY30BaMH B BUJIE OOPTOBBIX IIaTHOPM,

- CIICHUAJIM3UPOBAHHBIC, HAITPHUMCEP, NPHULICIIBI-HUCTCPHBI, MPULCIIBI JJIA IMCPCBO3KU KaTC-
pOB H T.IL.,

- CIIelUaJIbHEIE, HAIIPUMED, IIPUIIENIBI-1a4H, IIPULIEIIBI-KOMIIPECCOPHI U T.I1.

Kﬂaccugbukauu}l HOOBUICHO20 COCIABA NO npoxodumocmu

B 3aBucumocTy OT Ha3HAUYEHUsI aBTOMOOMIISI B €r0 KOHCTPYKIUU 3aJI0’KEHBI TEXHUUECKHE
pelieHus, 00eCreurnBaroIlIie Pa3INyHy0 CTENEeHb €ro MPOXOAUMOCTH, T.€. BO3MOXHOCTHU Tepe-
JBUTAThCSI TIO OMOPHOI MOBEPXHOCTU Pa3IMYHOro coctosiHus. [lokazarenn mpoxoauMOCTH aB-
TOMOOWIISI OJPA3ACISAIOT Ha TEOMETPUUYECKUE U OMOpPHOCLIETIHbIE. [ eoMeTpuueckre moka3aTenu
XapaKTEpU3YIOT COOTBETCTBHE Pa3MEpPOB aBTOMOOWJIS M JIOPOKHBIX HEPOBHOCTEH (Hampumep,
[JIyOMHBI KOJIEU JOPOTH U JOPOKHOTO IPOCBETA aBTOMOOWIIS).

OnHUM M3 mapaMeTpoB, XapaKTEPHU3YIOUINX OMOPHO-CIETHBIE MOKA3aTeld MPOXOIUMO-
CTH, SIBJIETCS KoJjecHas (opmylia, B JEBOH YacTH KOTOPOH 3ammcaHo oOIee 4HMcio KoJec, B
MPaBOM YacTH MOCTE Pa3[eNUTEILHOTO 3HAKa «X» — YHCIO BEIYIIUX KOJEC, T.€. KOJEC, MPUBO-
JUMBIX BO BpallleHHEe OT CHJIOBOM ycTaHOBKM aBToMOOMIs. Ilo mpoxomumoctu aBTOMOOWIH Jie-
JISITCS HA CIEAYIOIINE TPYIIIIBL.

a) ABTOMOOMIM OOBIYHOM (OTPAaHUYCHHON ) MPOXOAMMOCTH, MTPEAHA3HAYCHHBIC JIJIS
AKCIUTyaTallii Ha JOPOTax ¢ TBEPIBIM IOKPBITHEM, CYXUX TPYHTOBBIX aoporax. Konecnas ¢op-
MyJa TaKuX aBTOMOOWIIEH 4x2, T.e. aBTOMOOWJIP UMEET OAMH BEAYIIUH MOCT (NIEpEIHHIA WU
3aHUN).

06) ABTOMOOWJIM TMOBBIIMIEHHOW MPOXOJUMOCTH, CIIOCOOHBIE MPEO0JIeBaTh 3a00I0YCH-
HBI€, TJIMHUCTHIE, 3aCHEKEHHBIE YYaCTKH JOPOT C KPYTHIMU MOAbEMaMU, MPEO10JIeBaTh BOJHBIC
nperpajbsl orpaHuueHHol rmyounsl. KonecHas gopmyna takux aBTomoOuneit 4x4, aBToMoOuiIb
UMeEET J[Ba BEJYIIMX MOCTA, T.€. BCE YEThIpE Kojeca aBTOMOOMJIS SBISIOTCS BeayIuMu. Jpyroi
BapHUaHT — aBTOMOOMIIb 64 ¢ ABYMs BEAYIIMMH U3 UMEIOLIUXCS TPEX MOCTOB.

B) ABTOMOOMJIU BBICOKOM MPOXOJUMOCTH, CIIOCOOHBIE MPE0JI0IEBATh CEPhE3HBIE
MPENSTCTBUS (SIMBI, PBBI, CHJIBHO 3aCHEXEHHbIE U 3a00JI0YEHHBIE YYaCTKH, TTyOOKHUE OpOIbI).
Takue aBTOMOOMIIH SIBIISTFOTCSI MHOTOOCHBIMH CO BCEMH BenyImIuMH Kojiecamu. Komnecusie ¢op-
MyJibl 6%6, 8X8 U T.I.

1.3 Knaccudukauusi MeXaHM4eCKUX TPAHCIIOPTHBIX CPEACTB M MPHULIETIOB
no 'OCT P 52051-2003

TpaHcnopTHBIE cpencTBa — 3TO yCTPOMCTBA, MpeAHAa3HAYEHHbIE AJIS MEPEBO3KH JIHO/IEH
wiu rpy3oB. [loapazaenstorcs Ha MexaHudeckue (000pyIoBaHHbIE IBUTATENIEM) U OyKCUpyeMble
(TpHILIeTIbl, TOTYIPULIETIBI ).

Cornacuno I'OCT P 52051-2003 mexannyeckue TpaHCIOPTHBIE CPENICTBA U MIPUIEIIBI Pa3-
JieNieHbl Ha KaTeropuu. BHYTpH KaTeropuu Takke CYIIECTBYET pa3zelieHHe Ha TPYIIbI, 00beau-
HSIOIIME TPAHCIIOPTHBIE CPEJICTBA 1O OOIIMM KOHCTPYKTHBHBIM NPH3HAKAM WJIM O Ha3Hade-
HUIO.

Kareropusi L — MmexaHnueckue TpaHCIIOPTHBIE CPEACTBA, UMEIOLINE MEHEe YEThIPEX KO-
aec, ¥ kBaapuIMkIbl. [logpazaensercs B cBoo ouepeab Ha ceMb rpymil. Hampumep, k kareropuu
L1 oTHOCSATCS IBYXKOJIECHBIE MOTIEbI, K Kareropun L4 — MOTOIMKII ¢ KOJISICKOH, a K KaTeropuu
L6 — nerkuii KBagpUIUKIL.

Kareropuss M — MexaHu4ecknue TpaHCIIOPTHBIE CPEICTBA, UMEIOIINE HE MEHEe YeThIPeX
KOJIEC M UCTIOJIb3yeMBbIC IS TIEPEBO3KH ITACCAKUPOB:



— M1 — TpaHCHOpTHBIE CPEICTBA, MCIOJb3YEMbIEC AJISi MEPEBO3KU MACCAKUPOB U
UMEIOIINE, TOMUMO MECTa BOJIUTEIISA, HE 00Jee BOCBbMHU MECT JIJIsl CUICHHUS, T.C. JITKOBBIC aBTO-
MOOUIN;

— M2 — TpaHCHOpTHBIC CpEACTBA, HCIOJB3YeMbIC IJI TEPEBO3KH IMAaCCAKHUPOB,
UMEIOIINE, TTOMUMO MECTa BOIUTENsI, O0Jiee BOCBMU MECT JUIsl CHJICHHUS, MaKCUMalbHasi Macca
KOTOPBIX HE MPEBBIIAET 5 T (aBTOOYCHI);

— M3 — TpaHCHOpTHBIE CpEICTBa, HCIOJb3yeMbIe Jii NEPEBO3KU IaCCaXHUPOB,
UMEIOLIe, TOMUMO MeCTa BOJAUTENsI, Oojiee BOCBMU MECT JUIsl CHJICHHUS, MaKCUMalbHas Macca
KOTOPBIX MPEBBIIIAET 5 T (ABTOOYCHI).

Kareropust N - MexaHWuecKrue TPAHCIIOPTHBIC CPEACTBA, UMEIOIINE HE MEHEEe YeThIpeX
KOJIEC U MpeTHa3HAYCHHBIE /IS IEPEBO3KU IPY30B (IPY30BbIe aBTOMOOHIIN):

— N1 — TpaHCIOpPTHBIE Cpe/ICTBA, MPEAHA3HAUYCHHBIC /ISl IIEPEBO3KH TPY30B, UMEIO-
1Ire MaKCUMaIbHYI0 Maccy He Oonee 3,5 T;

— N2 — TpaHCHIIOPTHBIE CpPE/ICTBA, MPEAHA3HAUYCHHBIE /ISl IEPEBO3KU TPY30B, UMEIO-
e MaKCUMaJIbHYI0 Maccy CBhilIe 3,5 T, HO He Oonee 12 T;

— N3 — TpaHCHIOPTHBIE Cpe/ICTBA, MPEAHA3HAUYCHHBIE /ISl IEPEBO3KU TPY30B, UMEIO-
HI1e MakCUMalbHY0 Maccy Ooiee 12 T.

Kareropus O — npuuens! (BKJIto4as NOJyPULIEIBI):

- O1 — npurensl, MaKCUMabHasI Macca KOTOPBIX He 6oiee 0,75 T;

- 02 — nmpuriensl, MakcUMabHas Macca KOTOpsIX cBbime 0,75 T, HO He Ooiee 3,5 T;
- O3 — npurensl, MakcUManbHas Macca KOTOPBIX CBbImE 3,5 T, HO He Oomee 10 1; —

O4 — mpunensl, MaKCUMajIbHas Macca KOTopbix 6omee 10 T.

Kpome Ha3BaHHBIX KaTeropuil B CTaHIApTe JaHO OMpeielieHne U 00O3HaueHUe TpaHC-
MOPTHBIX CPEJICTB CIEMATBLHOTO Ha3HaYeHusl, kateropuu T (TpakTopsl) u kareropuu G (TpaHc-
MOPTHBIE CPEJICTBA MOBBIIIEHHONW MPOXOAUMOCTH). M3ydeHue 3Toro Marepuana mpeiaracTcs
MIPOBECTU CAMOCTOSITETBHO.

1.4 O603Havyenust aBTOMOOWIIEH U MpULIENOB (MOJYyNPHLIENOB)

Cucrema 0003Ha4YeHHs] aBTOMOOMJIBHOTO MOJBHKHOTO COCTaBa pErjiaMeHTHUPYETCsl OT-
pacnesoit Hopmainbio OH 025 270-66. B 0CHOBY 3TOM CHUCTEMBI TTOJIOKEHO Pa3eIeHIUE aBTOMO-
6mibHoro 11C Ha cneayronue TUIIbL:

— JIETKOBBIE aBTOMOOWIIH,

— aBTOOYCHI,

— Ipy30Bble aBTOMOOUIIN pa3IMYHbIX TUIIOB, — MIPUILIETIBI ¥ TTOTYTPULICTIBI.

Kaxnplii Tun noapasnensiercs Ha Kiacchl. B kiacce — paa Monened TpaHCIIOPTHOTO
cpenctBa. Pasnmuuator 6a30Byr0 (OCHOBHYIO) MOJIENb M €€ MOAU(UKAITNH, OTIWYaromuecs ot Oa-
30BOM MOJENIM KOHCTPYKLIUEW OTAEIIBHBIX Y3JIOB U arperaTos.

O6o3HayeHue aBTOTpaHCIOpTHOTO cpenctBa coriacHo OH 025 270-66 coctouT u3 ad-
OpeBHaTyphl 3aBOJIa M3TOTOBUTENS M ITU(GPOBOTO MHIEKCA, 0003HAYAIONIEro T (BTOopas Iud-
pa), kiacc (mepBas uugpa), MoJieNb (TPeThs, YETBEPTasi WIM B HEKOTOPBIX CIy4asx MsaTas uQ-
pbl), MOTU(HUKAIIUIO U UCTIOHEHUE (MoceTytonue nudpsl).

Hapsiny ¢ 5TUM NOJBMKHOMY COCTaBY NPUCBAMBAIUCh 0003HAUEHHSI B COOTBETCTBUU C
3aBOAICKMMHU peecTpamMH 0003HAYCHHH, BKIIIOYAIOIIMMH, KaK MPaBUiIoO, OYKBEHHbIE 0003HAYECHHUS
3aBOJIa-M3TOTOBUTEIS U MOPSIKOBBI HOMEp MOZAENH moaBmkHOro cocraa (['A3-52, 3WJI-130,
MA3-500 u 1.11.). 3aBoacKue 0003HAUEHHUS TTOJABHKHOTO COCTaBa MPAKTUKYIOTCS Ha PsAZIe MOJIe-



JIel 10 HACTOSIIEro BPEMEHH, INIaBHBIM 00pa30M Ha MOJBMYKHOM COCTaBe CIEIHaTH3HPOBAHHO-
r'0 ¥ CHEIHALHOTO Ha3HAYCHUSI.
0Ob031nauenus 1e2K068bIX AgMoModuell

OOmmii Bua mmudposoro unaekca — Alxxz. 31ecs Bropas nudpa «eAMHMLA» 0003HAYAET
THUIT aBTOMOOMIISL — «JIeTKOBOW aBTOMOOMIBY» (Kateropust M; mo I'OCT P 52051-2003). ITepBas
nudpa, obo3HaueHHass OyKBOW «A», Kiacc aBTOMOOWIIA B cooTBeTcTBUM ¢ Tadm. 1.1. Ludpsr,
0003HaUYCHHBIC OYKBaMHU «XX», YKa3bIBAIOT HAa HOMEpP 0a30BOM MOJEIM aBTOMOOWIIS, 0003Ha-
YeHHBIE OYKBOU «Z» — HOMEp MOAUUKAIIUN

(puc.1.9).
uuPPOBOIi HHAEKC A 1 XX z
KJIaCC aBTOMOOHIIS THIT QBTOMOOMJISI 0a3oBas
(tabm. 1.1) «JICTKOBOW» MOJIETh MoaupuKaLs

Pucynok 1.9 - O603Ha4yeHHe JerKOBbIX aBTOMOOMIIEH corjacHo oTpaciieBoit Hopmanu OH

025 270-66
Ta6muna 1.1 OG03HaUeHKE KIIACCOB JIETKOBBIX aBTOMOOMIICH COTJIaCHO OTPaciieBOi

Hopmanu OH 025 270-66

Kiracc aBTomoOus PaGouwmiit o6beM | Dopmyna muppoBOro [Tpumep
JIBUTATEIA, JT HHJEKCa 0003HaYCHUS
Oco60 MabIit 1o 1,2 11xx BA3-1111
Maneri or 1,2 no 1,8 21xx BA3-21099
Cpennuit ot 1,8 1o 3,5 31xx I'A3-3110
bonpmoii u BEICIINIA cBhIIIE 3,5 41xx 31J1-4104

Obo3nauenus agmooycos
O6mmit Bua nudposoro uuaekca — A2xx. Bropas mudpa «aBoiika» o003HavaeT THUI aBTO-
MoOwmiIs — «aBToOyc» (kareropun My u M3 o I'OCT P 52051-2003). IlepBas uudpa, o603Ha-
yeHHas OykBOW «Ay, Kjlacc aBTo0yca B 3aBUCUMOCTHU OT ero JuinHbl (Tabun. 1.2). Hudpsl, 060-
3HaYeHHbIE OYKBaMHU «XX», YKa3bIBAaIOT Ha HOMEp MoJenu aBroOyca. IIpumepsl moka3aHbl Ha

uc. 1.10.
I'1"216J11/1ua 1.2 O603Ha4yeHne K1accoB aBTOOYCOB coriacHo oTpaciieBoit Hopmanu OH 025 270-66
Knacc aBToOyca Hnuna, m ®opmyna b poBoro [Tpumep
MHJIEKCa 0003HaUYCHHS

Oco60 manslii 1o 5 22xx YA3-2206
Maibrit ot 6 1o 7,5 32xx I1A3-3206
Cpennuit ot 8 10 9,5 42xx KAB3-4229

bonbmoit or 10,5 o 12 52xx JInA3-5256

Oco00 60mb110 oounee 16,5 62xx JInA3-6212




Pucynok 1.10 - O603HaueHue aBTo0ycoB

0Qb03nauenus zpy306vix asmomoouneii

OO6muit Bua mudposoro unaekca — Abxx. 3aece A=1...7 — Tun aBromobuis, b=3...7 u
9 — kmacc aBromobuist (kareropuu Ni, N2 1 N3 mo TOCT P 52051-2003). OcHOBHOE OTIIUYHE B

0003HaUYEHHSIX TPY30BBIX aBTOMOOWJIEH OT aBTOOYCOB M JIETKOBBIX aBTOMOOWJIEH TO, UTO ISt

0003HaueHMs TUIa aBTOMOOUIIsS (BTopas uudpa MHIEKCA) UCTIONb3YyeTCs HE OJ[HA, @ HECKOJIBKO
udp. ITO BBI3BAHO HIMPOKMM Pa3HOOOpa3MeM BHJIOB MEPEBO3UMBIX I'PY30B U BBIIOIHIEMbIX
pabor, Tab:1. 1.3. Pa3nenenue Ha Kinacchl rpy30BbIX aBTOMOOMIIEH (nepBas nudpa nHAeKca) npo-
U3BOJIUTCS B 3aBUCUMOCTH OT UX TOJIHOM MAacChl, T.€. MacChl CHapsYKEHHOTO aBTOMOOWIIS U MaK-

CHMaJIbHOM Macchl rpy3a, Tabm. 1.4. [Ipumeps mokaszans! Ha puc. 1.11.

Tabnuua 1.3 O603HaueHne TUIIOB IPY30BbIX aBTOMOOMIIEH coriacHo oTpaciieBoit Hopmanu OH

025 270-66
Tun C 6oproBoii | Cenenbubiii| CamocBan | Hucrepna | @ypron | CneunanbHbIN
iatopmMoit TSTaq
udpa «b» 3 4 5 6 7 9

Tabnuua 1.4 O603HaueHUE KJIACCOB IPY30BbIX aBTOMOOMIIEH COTIIACHO OTPACiIeBOM HOpMaU
OH 025 270-66

IMomnass | no 1,2 |1,2...2,0 |2,0...80 | 8,0...14 14...20 | 20...40 >40
Mmacca, T
Hudpa «A» 1 2 3 4 5 6 7




Camocsar KAMA3-65222

Cenenpubiii Tarayu KAMA3-6460

®ypron 'A3-2705 «I"a3enb»

Pucynok 1.11 - O603HaueHue rpy30BbIX aBTOMOOUIEH

Ob6o3nauenusn npuyenoeé u nojiynpuuenoe

O6muit Bug uudposoro nnaekca — Abxx. 3aecy A=8 — mpuien, A=9 — nonymnpuien
(xateropuu O1, 02, O3 u O4 no I'OCT P 52051-2003). [lucpa, o603HaueHHast B HTUPPOBOM
uHjekce OykBoi «by, yka3zpiBaeT Ha THT npuiiena (moxymnpuiena), Tadn. 1.5. Hudpsl, 0603Ha-
YeHHbIE B IIUPPOBOM HHJIEKCE OYKBAMU «XX», YKa3bIBalOT Ha TPYIIIY, K KOTOPOH OTHOCHUTCS
JaHHBIN TpULen (MOJIYIPUIIEN) B 3aBUCUMOCTH OT €ro MOJIHON Macchl, Tadn. 1.6.

Tabnuua 1.5 O603HaueHne TUIIOB MPULIETIOB cOrJIacHO oTpacieBoi Hopmaiau OH 025 270-66

Tun | JlerkoBoil| C rpy3oBoii | CamocBanbhblii | [luctrepna | @ypron | CroenuanbHbIi
matdopmoit

Hudpa 1 3 5 6 7 9

«b»

Tabnuma 1.6 O603HaueHre TPy IPHUIIETIOB (ITOIYIPHUIICTIOB) TIO MTOJTHOM Macce

coryacHo otpacieBoit Hopmanu OH 025 270-66

I'pynna ITonnas macca, T Mudpst «xx»
ITepBas 0o 4 1...24
Bropas ot 4 no 10 24...49
Tpetrbs ot 10 no 16 50...69
Yersepras ot 16 1o 24 70...84
[IsaTas CBhIIIC 24 85...99




[Tpumepsr o603HaueHMi: MM3-81021 — nerkooii npuner, YM3AIT-8390 — mpurien ¢
rpy3oBoii maardopmoii, UM3AII- 9991 — nonymnpuien KOHTEHHEPOBO3.

1.5 EBponeiickas kjiaccupukanus JerkoBbIX aBTOMOOH e

Kak yxe otmedanoch, 0003Ha4eHHE JIETKOBBIX aBTOMOOMIICH 0 OTPACIEBOM HOpMAIH
OH 025 270-66 00beKTUBHO HE OTpa)kaeT XapaKTEPUCTUKHU COBPEMEHHOT0 aBToMoous. B EB-
poIIe YacTo UCIIOJIb3yeTCs Heo(ulnaabHas, TaKk Ha3blBaeMasl eBpolieiickas, Kiaccudukanus Jier-
KOBBIX aBTOMOOMJICH, B OCHOBY KOTOPOM IOJIOKEHBI pa3MEpHbIE XapaKTEPUCTUKH TPAHCIOPTHO-
ro cpeacrsa Tabu. 1.7. B Poccun 3ta knaccudukaryst Hepeako UCHoIb3yeTcsl B aBTOMOOUIIbHOM
npecce.
Tabmuua 1.7 Knaccsl nerkoBeIx aBToMo0mieii cornmacno EBponeiickoit kimaccugukaiu mno

pa3Mepam
Kimacc Hazpanwne JlvHa, M [Iupuna, m
A Oco0060 ManbIi 1o 3,6 1o 1,6
B Manbli 3,6...4,2 1,5...1,7
c Mautbrii cpeamii (KOMIIAKTHBIHA 42..44 1.6...1,75
WJIU TOJIb(-KI1ace)
D Cpenuuit 44...4,6 1,7...1,8
E Beicmuii cpeaauii (OnsHec-Kimacc) 4,6...4,9 oouee 1,7
Bricmmit
F . ooiee 4,9 oozee 1,7
(IpecTaBUTEIIbCKU)

VkazaHHas Kiaccu(UKalus OXBATHIBAET KAaTETOPHIO JIETKOBBIX aBTOMOOWIIEH, BBINOJ-
HEHHBIX B Ky30BaxX ceJaH, X3TuOeK, YHHBepcall, a Takxke JIMMYy3uH. BHe 31Ol knaccudukanuu
OCTAIOTCsl aBTOMOOMJIIN MOBBIIEHHOH npoxoaumocTu. Kinaccudukanus He npuMeHsieTcs K Ipy-
30MaCCaXUPCKUM aBTOMOOWIISIM C Ky30BaMH (yproH M IMUKaIM, K aBTOMOOMIISIM CO CLIOPTUBHBIMU
U OTKPBITBIMHU Ky30BaMH, K aBTOMOOUJISIM C OJHOOOBEMHBIMU Ky30BaMU (MUHHBAH).

AptomMoOmn kiacca A. I[lpenHazHadeHbl TPEUMYIIECTBEHHO JIJISi TOPOICKOM €371bl, 10

JIOpOraM € TBEPJBIM U POBHBIM NOKpBITHEM. KOMGMOPT BOIUTENS M MACCAKUPOB MOHMKEH IS
JTOCTHIKEHUS] KOMIIAKTHOCTH M DKOHOMHYHOCTH. Poccuiickuii agaimor — asromoomis BA3-1111
"Oxka". Tum Ky30Ba — TpeX-ABEPHBIN U peXke MATU-ABEPHBIN XATUOEK. Y T0OHBI JHIIb IS IBYX
4eJI0BEK U HeOousbLIoro Oaraka, HEBHICOKME JMHAMUYECKHE U XOJ0BbIe KayecTBa, Mallblii pac-
xox TorunBa. [IpeacraBurenu 3Toro kinacca aromoounu Daewoo Matiz, Peugeot 106.
ABtomo6unn kaaccoB B u C. Jlns BoauTeNs U NEpEeTHEro maccaxupa odecredeHo 60b-
IIe MPOCTPAaHCTBA U 0ojee BBICOKHI ypoBEeHb KOM(OPTa, B TO BpeMs KaK 3aJHHE MacCa’Kupbl

HAXOJATCS B HECKOJIBKO CTECHEHHBIX yCIOBUsX. [IpeHa3HaueHbl U TOPOJCKHUX MOE3I0K U IS
NPUTOPOAHBIX MapmpyToB. JIMHAMUYECKHE W CKOPOCTHBIC KauecTBa BapbUPYIOTCS B IIMPOKHX
npenenax. [IpeacraBurenu kimacca «B» — Skoda Felicia, Volkswagen Polo, Peugeot 206, kinacca
«C» — Audi A3, Mitsubishi Lancer, Nissan Almera, Opel Astra, Peugeot 306, Renault 19, Toyota
Corolla, Volkswagen Golf.

ABTomMoOmm kiacca D. YcnmoBus komdopTa 1 mpOCTOPHOCTH ISl BOAUTENS M BCEX Iac-
Ca)KMPOB MPHOIM3UTETBHO paBHbIe. [IpencraBurenu sToro kiacca asromobmmm Audi A4, BMW
cepuu 3, Volvo S40/V40.




ABTOoMOOMIH KJaccoB E u F. B 3Tux aBTOMOOWIIAX MOCTATOYHO CBOOOJHOE M YIAO0OHOE

pabodee MeCcTO BOIUTEINSI, HO UX OCHOBHOE Ha3HAYCHUE — MEPEBO3KA C MAKCUMAIbHBIM KoM(op-
TOM TIACCAKUPOB Ha MPOCTOPHOM 3aJHEM cHJIeHbe. Hanboee mpecTHKHBIN MpecTaBUTEeNhCKUN
kiacc F obecnieunBaeT HauBBICIINI YPOBEHb yI0OCTBa, cepBuca u 6e3omacHoctu. [IpencraBure-
nu kimacca «E» — Hyundai Sonata, Mitsubishi Galant, Nissan Maxima, Audi A6, BMW cepuu 5,
Mercedes-Benz E-xmacca, Volvo S80/V70, knacca «F» — BMW "cenpmoii cepun", Jaguar XJ8,
Mercedes-Benz S500/S600, Rolls-Royce.

B oTaenbHbIN Ki1ace BbIIEIEHBI aBTOMOOUIIN MOBBIIIEHHONW MPOXOAUMOCTH, MOJTYYHBIINE
B IOCJIEJIHEE BpPEMs Ha3BaHUE «BCEIOPOKHUKHY», YTO HamboJjee MOJHO OTpa)kaeT WX HazHaye-

HUe. B OOJNBIIMHCTBE CBOEM Takhe aBTOMOOWIIM C TOYKH 3PEHHUSI HAJSKHOCTH HE MpeIHa3HaYe-
HBI /17151 IOCTOSIHHOM AKCIUTyaTallu B CJIOKHBIX JTOPOKHBIX YCIOBHAX, YTO 10 CMBICITY HOJpPA3y-
MEBAETCS N0l TEPMUHOM «BHEAOPOKHUKY». BCETOPOKHUKN MTOAPA3AEIAIOTCS HA TPU pa3MEpHbIE
noarpymnmsl: Majibeie (Suzuki Jimny, Daihatsu Terios), cpenaue (Honda CR-V), Gonbiiue (Jeep
Grand Cherokee).

Crenyromuii kinace — 370 MUHUBAHBI U YIIB (yHUBepcasbl NOBBILIEHHONH BMECTUMOCTH).
[TpennasHaueHs! JUist OOJBIIUX CEMEH, MOTI'YT MCIOJIb30BATHCA IS MYTELIECTBUM, B KayecTBe
pa3Bo3HbIX MalmnH. Bmectumocts YIIB ot 6 10 8 MecT, a MUHMBAHOB 10 9 MecT, BKIIO4Yas BO-
mutensi. bonpmmacTBO YIIB CKOHCTpYHpPOBAaHO Ha IIACCH JIETKOBBIX aBTOMOOMIIEH KiaccoB D u
E ominuaroTcs nmpuMeHeHHEeM pachaiHblx jaBepeil. [1o cBouM X0l0BBIM U CKOPOCTHBIM Kaue-
CTBaM OHM OJIM3KH K OOBIYHBIM JICTKOBBIM yHHBepcanam. [Ipencrasurenn: Mazda MPV, Renault
Espace, Volkswagen Sharan.

MuHMB3HBI YHU(PHUIMPOBAHBI 110 KY30BY U IIACCH C TPY30IaCCAXUPCKUMU JIETKUMH TPY-
30BUKaMH, OTJINYAIOTCS OOJIbIEH BMECTHUMOCTBIO, UMEIOT CIBHXKHBIE JABEPH M BHYLIMTEIbHYIO
BeicoTy. [IpencraButenu: Ford Windstar, Mitsubishi Space Gear, Volkswagen Multivan.

B oTnenbHBIN Ki1acc BbIAETIEHBI aBTOMOOMIIN C OTKUIAHOM KpbIieil Ky30Ba — KaOpHOJIETHI,
POICTEPHI, CHIANAEPHI.

B ocHoBy knaccugukanyu JerkoBelx aBromoomieit, npunstoil B CIIA, nonoxeHa Benu-
YHHa M0JIE3HOr0 00beMa cajloHa:

— MuHH (710 85 Ky0. hyTOB), MPUMEPHO COOTBETCTBYET eBpoIeickuM «A» 1 «B» kiaccawm,
— cyokomnakThl (85-99,9 ky0. (yTOB), mMpuUMEpHO COOTBETCTBYET eBpomeickomy «C»
KJaccy,
— koMmaktel (100—109,9 ky6. ¢yToB), MpUMEpHO COOTBETCTBYET eBpomelckomy «Dy»
KJaccy,
— cpenHepasmepHbie aBromooumu (110—119,9 xy6. ¢yToB), mpuUMEepHO COOTBETCTBYET
eBporeiickomy «E» kiaccy,
— nonHopa3MepHbie aBTomoouiu (120 xky6. ¢pyToB u Oosee), IPUMEPHO COOTBETCTBYET €B-
porelickomy «F» kiaccy.
JI71s1 aBTOMOOWIIEH ¢ Ky30BOM «yHHBEPCAD» BBIICISIOTCS OTACIBbHBIE KATETOPUH 1O 00b-
eMy cajoHa.
AHanornyHas cuctema KiaccuUIMpoBaHUs aBTomMoOMiei npuHsita B Kananme, HO
Ha3BaHU KJIACCOB HECKOJIBKO OTIIMYAIOTCS, a 00bEM CaJIOHA YCTAaHABIMBAETCS B JINTPAX.

1.6 Eanunas o6meMupoBasi cucTeMa MapKHPOBKH aBTOMOOMJIE

B HacTosiiee BpeMst BO MHOTHX CTpaHaxX MUpPA MPOU3BOJATCS A€CATKH MUJUIMOHOB aBTO-
MoOwuzeit B roa. [lpoxayka aBToMo0mIIEH, Kak U UX MTPOU3BOJICTBO, HOCUT MEXIOCYJapCTBEHHBII



xapaktep. K Tomy jke aBTOMOOWIIB SIBISICTCS HE TOJIBKO HCTOYHHKOM TIOBBIIIEHHON OMacHOCTH,
HO U 00BEKTOM MPECTYIHBIX MOCATATENbCTB. JlJIs y)KECTOUSHUSI KOHTPOJIS 32 OTPOMHBIM MTapKOM
aBTOMOOWIICH BBEJIeHA e/IMHast O0IIEMUPOBasi CUCTEMa MAPKUPOBKH aBTOMOOHUIIEH € MTOMOIIIBIO
uCHTU(HUKAIIMOHHOTO HOMepa aBTromoomis, T.e. VIN- komxa (Vehicle Identification Number).

Pacimidposka cmbicna mudp VIN-koma 00b9HO pacniucaHa B CEpBUCHOM KHIKKE HA aB-
tomo6miib. Homep VIN cocrout u3 17 3HaKOB 1 UMEET TPH COCTABHBIC YaCTH:

- no3unuu 1...3 —MexayHapoaHbiii kKo usrorosuteis (WMI);

no3uiuu 4...9 — o6o3HaueHre Moaeau (MOAU(HUKAIINN) aBTOMOOWIIS (OTHCATEh-
Has yacTh HoMmepa — VDS);

—  mnosunuu 10...17 — ykazatensHas gactb HoMepa (VI1S), roe ykazaHsl Koj rojaa
BBIITYCKAa U HOMEP JJAHHOTO aBTOMOOMJISI.
[Tpumep noctpoenust VIN-koga nokasan Ha puc. 1.12.
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i MITSUBISHI

B — ans Espone! (nesocTopoHHee ynpasnesue)
A — ans Espons! (nPaBoCTOPOHKEE YNPABNEHKE)
{  Twn xy3osa:
S — 4-peepHbit cenan; L — 4-pBepHuii xatubex
5 Tun Tpascmuccum:
N — 5-cTynewdaras mexaHuveckas, S nepenay
R — 4-crynewvaras AKN
6 Tun peurarens;
E52 — 1800 - SOHC; E54 — 2000 - DOHC;
E55 — 2000 - SOHC; E57 — 2000 - u3ens,;
E64 — 2000 - DOHC - 4WS; E75 — 2000 - SOHC - 4WD;
E88 — 2500 - DOHC - 4WD
A — NACCAMMPCKMA aBTOMOGHNL ‘
%  Mopaenb asTomo0uNs:
ES5 — GALANT 7~
9 MoaenbHblf roa:
P — 1993
10 3asopn
{11 Cepwinbs (nopsaxoasii) Homep — 3725

Pucynoxk 1.12 - Ilpumep nocrpoenus VIN-kona

1.7 CpoiicTBa aBTOMOOMISA, ONPeIe/IsSIIOIIMeE er0 Ka4yecTBO

K KoHCTpyKIIMU aBTOMOOMIISI IPEABABISAIOTCS Pa3IMYHOro poja TpedboBanus. OHU BbI-
JIBUTAIOTCS] CO CTOPOHBI O0IIECTBA, BiIaJieNbla U u3roropurens. TpeboBanus odiiecTBa nepBuy-
HBI 1 OTPa)X€HbI B PA3JINYHOrO poja 3aKOHOJAATENbHBIX OTPAHUYCHUSX.

1. TpeboBanust co CTOPOHBI 00IIIECTBA — CHIXKEHNE YPOBHS MOBBIIIEHHOHN OMaCHOCTU U
YPOBHSI 3arPSI3HEHUSI OKPYKAOIIEN CpeJIbl.



2. TpebGoBaHUs CO CTOPOHBI BJIaJIEbIIa — POU3BOIUTEILHOCTH aBTOMOOWUIIS, 6€30TIaCHOCTb,
KOM(DOPT C YIETOM MPEIO0IaraeéMbIX YCIOBUHM SKCIUTyaTaIlUH.
3. TpeboBaHMs CO CTOPOHBI U3TOTOBUTENS — CHUKCHHUE CEOECTOMMOCTH, MIOBHIICHNE KOH-
KYPEHTOCTIOCOOHOCTH, MAaTEHTHASI YUCTOTA (C y4eToM TpeboBaHui 00IIecTBa U BIaICTbIa, a
TaKk)Ke COOCTBEHHBIX BO3MOYKHOCTEH).
[IpenbsaBnsiemble K aBTOMOOUIIIO TPeOOBAHUSI ONPEEIIAIOT KAYeCTBO aBTOMOOMIIS.
KadecTBo xapakTepu3yeTcsi COBOKYITHOCTBIO €ro ¢cBOMCTB (puc. 1.16):
— (hyHKIIMOHAJILHBIE CBOWCTBA,
— MOTpPeOUTENbCKUE CBOMCTBA,
— CBOICTBa 6€30MaCHOCTH.
OYHKIMOHAIbHBIE CBOWCTBA — OMPEIEISIOT CIIOCOOHOCTH U 3 (EKTUBHOCTH AaBTOMOOUIIS

BBIMOJIHATH OCHOBHYIO (DYHKIIHIO TPAHCIIOPTHOTO CPEICTBA (MIEPEBO3KA IPY30B U MACCAKUPORB).
K HuM otHOCHTCS:

— TArOBO-CKOPOCTHBIE CBOMCTBA,

— TOIUIMBHASI 3KOHOMHUYHOCTb,

— YIpPaBIsAEMOCTb, yCTOWYUBOCTh, MAHEBPEHHOCTB,
— TIPOXOJUMOCTb,

— HaJEeXHOCTD,

— IINIAaBHOCTB XOJa.

CBOMCTBA ABTOMOBUJIA
|
®YHKLMOHA/BHBIE [noTPEB|UTENLCKME BE30MACHOCTU
AKTUBHAS INACCUBHAASA IKOJIOI'MYECKAS

Pucynok 1.16 - CoBOKyImHOCTb CBOMCTB aBTOMOOMIIS

IToTpeOuTenbckue CBONCTBA — XapaKTEPU3YIOT CIIOCOOHOCTD yOBIETBOPSTH TPEOOBAHU-
SIM BJIaJIeIIbIIA, IPEIbSIBIIIEMbIE K aBTOMOOMIIIO HE TOJIBKO KaK K TPAHCIIOPTHOMY CPEJCTBY, a

MMEHHO:
— ypoBeHb KombopTa,
- BHEIITHUH BU],
— MPECTUKHOCTh, COOTBETCTBHE MOJIE,

- HaJIMYHUEC JOIIOJIHUTCIIBHBIX yCTpOfICTB (CB?[BI), CHUTHaJIM3alus, BO3MOXXHOCTD I1€-
PCBO3KHU I'Py30B BHE CaJIOHA, T.C. HAJIMIUC 6ara)i(HI/IKa, IMpUOETTHOTO yCTpOﬁCTBa).
CaolicTBa 0€30I1aCHOCTH noapa3ac/IsIrOTCA Ha TPU COCTABJIAIOIINUC.

1. AkTuBHast 6€30MaCHOCTh — CBOMCTBA, HAMIPABJICHHBIE HA CHUKEHHE BEPOSITHOCTH J10-
poxkHO-TparcnopTHOro npouciiectBus (JTII). AkTuBHas 6e30MacHOCT 00eCTeYnBaCTCS:

- TATOBO-CKOPOCTHBIMH U TOPMO3HBIMU CBOfICTB&MI/I,



—  YIpaBIs€MOCTHIO, YCTOHYHMBOCTBIO U TJIABHOCTBIO X0/1,
—  0030pHOCTBIO C MECTA BOJUTENS,
—  BHeIHel nH(OPMATUBHOCTHIO (I[BET, CBETOBAS CUTHAU3ALIHS),
—  KOM(OpTa0eTbHOCTHIO MECTa BOAUTEIIS,
—  COOTBETCTBHEM TPAHCHOPTHOT'O CPE/ICTBA YCIOBHUSAM IKCILTyaTalllH.

2. [MaccuBHas 6€30MaCHOCTh — CBOMCTBA aBTOMOOWIISI cHIKaTh mocnencteus A TIL, a

UMCHHO:

—  CHIDKEHHE YPOBHS TpaBMaTH3Ma BOIAMTENS U MacCaXupoB (00ecreunBaeTcs: KOH-
CTpYKIIMEH Ky30Ba, HAJTMYMEM U KOHCTPYKIIUEH pEMHEN U MOAyIIeK 0e30MacHOCTH,
MIOJITOJIOBHUKOB, MAaTEPHAJIOM U KOHCTPYKIIMEH CTEKOJ, BHYTPCHHEH OT/ICIIKH H T.1I.);
—  CHIDKEHHE TpaBMaTH3Ma Ienexo 0B (obecrneunBaercss GopMoil Ky30Ba, OTCYT-
CTBHEM, JINOO CKJIJIBIBAIONICHCS KOHCTPYKIIUH, JOMOJHUTEIBHBIX TPABMHUPYIOIIUX
JJIEMEHTOB — «KCHT'YPSITHUKOBY, BBICTYIAIOLIMX YaCTeH, 3epKall, SMOJIEM); MoKapooe3-
OIacHOCTH (0OecreunBaeTCs yCTPOCTBaMU, MPEIOTBPAIIAIOIINMU BHITEKaHUE TOPIO-
YHX JKUAKOCTEH, UX BOCIIZIAMEHEHHSI, 8 TAK)KE COCTABOM OT/AEIOYHBIX U OKPACOYHBIX
MaTepUasoB).

3. Dkosornyeckas 6€30MaCHOCTh — XapaKTEPHU3yeT CTEIICHb BO3ICHCTBUSI aBTOMOOMIISL Ha

OKPYKaIOMIYIO CPeIy, BOAUTENS U TACCAKUPOB CIEAYIONINX (PaKTOPOB:

—  BpEIHBIX BEIOPOCOB € OTPaOOTABIIMMH T'a3aMu (B MEPBYIO OYEPEab ITO OKHCH yT-
JIepoJia, OKUCIIBI a30Ta, YIIIEBOIOPOIbI, CaXkKa);
—  HUCTapeHHH HKCIUTyaTallHOHHBIX MaTEpPHAJIOB;
—  1Iyma, BUOpamnmu;
—  DKOJIOTHYECKHU BPEIHBIX MAaTEPHAJIOB, €CIIU TAKOBbIC IPUMEHSIOTCS B KOHCTPYK-
U1 aBTOMOOWIISI (HarpuMmep, acOecT);
—  IpUCHOCOOJEHHOCTBIO K YTHIIN3ALUU aBTOMOOMIIS B 11€JIOM, €0 COCTAaBJISIONINX U
HKCILTYaTaIlHOHHBIX MaTePHAJIOB,;

— BIIMSIHHE aBTOMOOMIISI HA U3HOC aBTOMOOUIBLHBIX A0por.



Jlexnusa 2
OBIIEE YCTPOUCTBO I[BI/IFATEJIEI?'I BHYTPEHHEI'O CTOPAHUS

2.1 OcHOBHBIE TapaMeTPhbl ABUT AT

B o6miem ciydae nBurareneM Has3bIBaeTCs MpeoOpa3oBaTeb TOro WM HHOTO BHJIA SHEP-
UM B MEXaHUYECKYIO paboTy.

JlBurarenu, y KOTOPBIX MeXaHH4YecKas paboTa mojydaeTcsl B pe3yibTaTe nmpeoOpa3oBa-
HUS TETJIOBOM SHEPTUH, Ha3bIBAIOTCS TEIUIOBBIMU JIBUTATEIISIMU.

JIBuraTenu, B KOTOPBIX TOIUIMBO CTOPAET HETOCPEACTBEHHO BHYTPH pabouero muiMHapa
Y [IOJIYYaIOLIAsiCs IIPU 3TOM SHEPrUsl ra30B BOCIPUHUMAETCS ABMKYILIMMUCS B LUJIMHJPE HOPII-
HEM, Ha3bIBAIOTCSI NOPIIHEBBIMU IBUTATEISIMU BHYTPEHHETO CTOPAHUSI.

JIBUraTenu 3TOrO THIA SBISIFOTCS OCHOBHBIMH Ui COBPEMEHHBIX aBromoOmieil. Ilo
croco0y ocymecTBieHus pabouero mnpoiecca, nopuiHessie JIBC pasgenstorcs Ha ABa TUHa: ¢
BHEIIHUM CMECeo0pa30oBaHHEM U BOCIUIAMEHEHHEM paboyeil cMecu OT AJIEKTPUUECKON UCKPBI U
BHYTPEHHUM CMeceoOpa3oBaHrEeM U BOCIIJIaMEHEHHEM pabouell CMecH OT CyKaTus (Au3enn).

JIBC c BHemHUM cMeceoOpa3oBaHHEM IO POAY MPUMEHSEMOro TOIUIMBA Pa3AelsioTcs
Ha JIBE€ IPyNIbl: padoTarouIe Ha JETKOM KUJAKOM TOIUIMBE (B OCHOBHOM Ha O€H3uHE) U pabora-
oIllMe Ha ra3e (MpUPOAHBINA ra3 u ap.).

Pabounii nponecc u koHcTpykuus 3tux /IBC B ocHoBHOM maentuyen. B JIBC, pabora-
IOLUX Ha OEH3MHE, roproYyasi CMeCh, COCTOSIIAs U3 M1apOB TOIJIMBA U BO3/lyXa, IPUTOTABIINBAET-
sl B CIIeMAIbHOM MpHOOpe — KapOropaTrope Uil HEMOCPEICTBEHHO BO BIIYCKHOM TPaKTe MYTEM
BIIPHICKMBaHMs OC€H3WMHA B JBIDKYILUNCS B IIMJIMHIPHI MMOTOK BO3/AyXa, a B ra3oBeix JIBC cmech
ra3a ¢ BO3JlyXOM IPUTOTaBIMUBAaeTCA B cMecutene. Ml B TOM U B IpyroM ciiydae roproydas CMech
nocrynaer B nmwiMHApsl [IBC, TaM cMmemmBaercs ¢ ocTaTkaMu OTpaOOTaBIIMX T'a30B U 0Opa3o-
BaBIIAsACAd TakUM oOpa3oM pabodas CMeCh, 3a)KUTaeTcss OT MOCTOPOHHEro MCTOYHHMKA TeIula
(9MeKTpUUYECKON UCKPHI BRIPA0ATHIBAEMOM CHCTEMOM 3aKUTaHMUS ).

JlBurarenu, ¢ BOCIUIAMEHEHHEM OT CHKATHUSA — JU3EIH, paboTaroT Ha TSHKEIOM KHUIKOM
Tornee — au3enbHoM. B atux JIBC pabouasi cMech npurotaBivBaeTcs BHYTpH pabouero 1u-
JMH/pA U3 BO3AYyXa U TOIJIMBA, OJaBAaEMbIX B LIMJIUHAP Pa3AEIbHO.

3a)kuraHue CMECH IPOUCXOIUT B PE3YyJbTaTe IOBBIMIEHUS TEMIEPATypbl BO3AYyXa IPU
Oosbleil cTenenu cxatus ero, yeM B /IBC ¢ BHeIIHUM cMeceoOpa3oBaHHUEM.

ITo psy OOBEKTUBHBIX U CYOBEKTUBHBIX MIPUYMH Ha OOJBIIMHCTBE OTECUECTBEHHBIX JIET-
KOBBIX aBTOMOOMJISIX B OCHOBHOM mpumenstorca JIBC ¢ BHemHUM cMmeceoOpa3oBaHUEM, a Ha
IPY30BBIX AU3EIH.

Bo mHOrMX cTpanax pa3pabaThIBalOTCS M UCIHBITHIBAIOTCS MHOTOTOIIMBHBEIE JIBC, KOH-
CTPYKLHHU KOTOPBIX MO3BOJISIOT UCIOJB30BaTh AU3EIBbHOE TOIUIMBO, OCH3MH U JPYTrHUe TOILIMBA.
B Hux BocmiameHeHune paboyeil cMecu MPOUCXOIUT TakK ke, Kak U B JU3ENsIX, OT CUJIIbHO Harpe-
TOT'O BO3/1yXa BCIIEACTBUE BHICOKOW CTETIEHU CXKATHSI.

ABTOMOOUIIbHBIE IBUTATENHN KIACCUDUITUPYIOTCS:

- [0 pojay MPUMEHSEMOro TOIUIMBA (KHUIKOE, Ta30BOE).
- o croco0y cmeceobpazoBaHus (BHYTPEHHEE — AU3EITH, BHEITHEE — KapOOpaTophl).
- 1o crocoOy OCyIIeCTBICHUS pabovero ukia (AByX-, M YeTHIPEXTAKTHBIE).

- MO0 crmoco0y BOCTIIaMEHEHUSs (C CaMOBOCIIAMEHEHUEM U C MPUHYIUTEIBHBIM BOCILIaMe-
HEHUEM).



- 1o crnoco0y HAIMOJHEHUS WIMHIPOB (C HaIyBOM, O0e3 HaayBa).

- 1O YUCIY UWIUHAPOB (OAHO-, IBYX- U MHOTOIIMJIMHIPOBBIC);

- M0 PacHOJIOXKEHUIO [MUIUHAPOB (PSIIHBIC, PSIHBIC C HAKIOHOM, V — 00pa3HbIe, OIMIO3UT-

HEBIC),

- 10 croco0y OXJIaXAeHUs (KUIKOCTHASI T BO3YIIHASI CUCTEMBI);

[TopurHeBoii nBUTaTENh BHYTPEHHETO CrOpaHUs COCTOUT M3 JABYX OCHOBHBIX MEXaHH3-

MOB: kpupomuiHo-marynHoro (KILIM) u razopacnpenenutenprHoro (I'PM) u yeThipeéx cuctem:
OXJIQXKJIEHUS, CMa3KH, MUTaHUs, IyCKa U 3aKUTaHUs (U1 ABUTATeNel ¢ MPUHYIUTEIbHBIM BOC-
rtameHeHneM ). OCHOBHBIC JIEMEHTHI U TTapaMeTPhl IBUTATENS TPECTaBICHBI Ha pucyHKe 2.1.

' / ' AN /’ 4 ." / G r, . J
P, AR N7 / y / ; AN
/ ' / / fos i /

3 | HMT

1 — ocToB gBUTaTENS; 2 — KOJNEHYATHIN Bal; 3 — MIAaTyH; 4 — MOPIIEHbB; 5 — HUIUHAP; 6 —
roJIOBKA IIWJIMHJIPOB; 7 — BIIyCKHOM KJIalaH; 8 — BBITYCKHOW KJIAIaH.
Pucynok 2.1 - OCHOBHBIE 3JIEMEHTHI U MapaMeTphl IBUTATENS

| — 06BeM Kamepsl cropanus; || — pabodeit 00beM; Il — monHbBIH 00BEM; S — X0 TOPIITHS;
D — nuametp nununapa; R — paguyc kpupomura.
BMT — BepxHsist MEpTBasi TOUKa — MaKCUMaJIbHOE yAaJIeHUE TIOPIIHS OT OCH KOJIEHYaTOoro Baja.
HMT — HuxHss MEpTBasi TOUKA - MUHUMAJIbHOE y/laJeHHE MOPILIHSA OT OCH KOJIEHYaTOro Baja.
Pagnyc R kpuBomuna — paccTostHME OT OCH KOJIEHYATOI0 BaJia 10 OCH €ro HIaTyHHOM HIeHKH.
XoJ mopuHsA S — myTh, KOTOPBII npoxoaut nopiieHs oT BMT k HMT.
X0/ MOpUIHS paBEH yIBOSHHOMY PauyCy KpUBOLIMIIA.
Va=Vh+ V1,
rae, Va - (MomHBIH 00beM UIMHAPA) - 00BEM HUJIUHIPA, 3aKITFOYCHHBIA MEXITY THUIIEM TTOPIII-
Hs ¥ TOJIOBKOM ITPH Hax 0k AeHUH nopiHs B BMT,
V. - (06beM Kamepbl ckaTHsl) - 00bEM HUIUMHAPA, 3aKIIOUEHHBIM MEXTy JHHUILEM MOPIIHS
Y TOJIOBKOM TP HaxoxaeHuu nopixs 8 HMT,
Vh — (pabounii 00bEM HMIMH/PA) - 00BEM 3aKITIOUCHHBIA MEXIY MEPTBBIMU TOUKAMMU:
Vh=0,25-7D*S, n.
Pabounii 00bEM ABUraTeNs paBeH cyMMe pabounx 00BbEMOB BCEX IIMIMHIIPOB:
Vn = Vh'i, 1,
rae | — 4uciio UINHIPOB.



Crenenb cxatus (€) — 3TO OTHOIICHHE MOJHOTO 00BEMa HIWIMHAPA K 00BEMY KaMephbl

CXKXaTus.

Vo VetV LY

V V, V

C c c

g

CreneHpb C)KaTHsI TIOKA3bIBACT, BO CKOJBKO pa3 CKUMAETCS 3apsi B LUIMHIPE JIBUTATEIIS
npu nepemeniennu nopiHs 13 HMT 8 BMT. [lnsa kapOropaTtopHbIx aurareneid & =6,5...12;

s quzenbHbIX € = 14...21. C noBblllieHneM cTerneHu cxkaTtus nosbimaercs KIIJ nBurarens,
MOII[HOCTb U DKOHOMUYHOCTb.

2.2 Paboune NMKJIbI YeTHIPEX - U IBYXTAKTHBIX ABUTraTeeil

PabounM nuKkiIoM ABHUTaTENsl BHYTPEHHETO CrOpaHus (PUCYHOK 2.2) Ha3bIBAIOT COBOKYII-
HOCTb IIPOLIECCOB, TIOBTOPSIIOIIMUXCS B LMJIMHJIPE B TaKOM MOCIEI0BATEIBHOCTHU: BIYCK, C)KATHUE,
pacupeHue win padoduit xof, BbIycK. YacTh pabouero 1mukia, NpUXOIALIerocs Ha OJUH X0
HOPILHS, Ha3bIBAETCS TAKTOM IIPHU IOBOPOTE KoJieHuaToro Baja Ha 180 rpamycos.

— Bosdyx | | monubo —— ! Bo3dux I
'icmeaeoﬁpaaohuHue | —"{ bruck |

., Cxamue |~—| monnufio

cMeceeodpa3obaHue,
— -t Cxamue || BocnnaMexeHue u
C20p0HUe
U —
BocnnameHeHue

U C20p0HUe |'_ IFEDTHERTE
Brinyck
| .| pacuupeHue

[}

Pucynok 2.2 - Cxema pabouero nukia JBUrarenei:
a) ¢ BHEIIHUM cMeceoOpa3oBaHueM; 0) C BHYTPEHHUM cMeceoOpa3oBaHUEM

2.3 Paboumii HUKJ ABYXTAKTHOIO U YeThIPEXTAKTHOI0 0€H3MHOBOIO ABUTaTeJIs1

MomHOCTh ABYXTAKTHBIX JABUTATENeH mepes] 4eThIpEXTakTHhIMU Bbiie B 1,5...1,7 pa3a
IIpU PaBHOMEPHOM KPYTAILIEM MOMEHTE, TaK Kak pabouyuil IUKJI IPOTEKaeT 3a OJAUH 000pOT KO-
JICHYaTOoro Baja.

B sTOM aBuraresne HeT cnenualbHOTO MEXaHHM3Ma razopacnpesenenus. Bmecro Hero nu-
JUHJAP UMeeT OKHa. BryckHoe okHO 1, coenuHsolee MIMHIP C KapOIOpaToOpoM; BBITYCKHOE
OKHO 2 ¥ MEPENyCKHOE OKHO 6, COEIUHSAIONIEE IUINHAP C TEPMETUYHBIM KapTEPOM IIPH ITOMOILIHU
kaHana 7. [lepememaromuiics BHyTpH LMIMHAPA MOPIIEHD B ONPEAEIEHHON MOCIEA0BaTENbHO-
CTH OTKPBIBAET M 3aKpbIBaCT OKHA, BBIMOJIHASA (YHKLIUU MEXaHHW3Ma razopacnpezaencHus. B nu-
JUHAP ABYXTaKTHOT'O JABHUIaTeNsl C KPUBOLIMITHOKAMEPHOM MPOAYBKON roproyas CMECh U3 Kap-
OropaTopa mocrtymnaeT 4epe3 kaprep. JJis moAroToBKM ABHUTATENS K paboTe HEOOXOAMMO CIeNaTh



JIBa TIOJIFOTOBUTENIbHBIX X0J1a: MEPBBIA — BIYCK FOprOYeii CMECH B KapTep; BTOPO — IMepernycK
TOPOYEN CMECH U3 KapTepa B LHJIMHAP.

1 — BOyckHOE OKHO; 2 — BBIIIYCKHOE OKHO; 3 — cBeYa 3aKUTaHusl; 4 — LWIMHAD; 5 —
NOpUIEHb; 6 — MEePEnyCKHOE OKHO; 7 — KaHall; 8§ — repMEeTUYHBIN KapTep.

Pucynok 2.3 - Cxema paOOThl ABYXTaKTHOTO O€H3MHOBOTO JIBUTATEIIS:

a — cxarue paboudell cMecH U BIIyCK roproueill cMecH B kapTep; 0 — paOouuii xoJ, Bbl-
IyCK 0Tpa0OTaBIIMX I'a30B U MEPENYCK CMECH U3 KapTepa B LUIHHIIP.

[lepssiit TakT. [lopuiens 5 (pucyHok 3a) mepemeraeTcsi CHU3y BBEpX K OOKOBOI MoBepX-
HOCTH CHayaJla 3aKpblBasi IEPEMYCKHOE OKHO 6, a 3aTeM U BbIIyCKHOE 2. B nununape npoucxo-
JTUT ckaThe pabodeil cmecH, a B KapTep BCIEICTBUE pa3pekeHus U3 KapOroparopa MOCTyMHaer
roproyas cmech. [Ipu noaxone nopuHa kK BMT Mexay aiekTpoiaMu CBEYM 3aKUTAHUS TTOSABIIS-
eTcs JJIeKTpUYEecKasi UCKpa, B pe3ysibTaTe 4ero pabouasi cMeCh B MJIMHAPE BOCIUIAMEHSIETCS U
Cropaer.

Bropoit Takt. OOpazoBaBiiuecss TopsiuMe Ta3bl PACHIUPSIOTCS U JaBAT HA MOPIIEHb,
BCJIEJICTBHE YETO OH OITyCKaeTCsl BHU3, coBepIas pabounii xo (pucyHok 3 6). B konne paboue-
ro Xojia MOpILIEHb CHavyajla OTKPBIBAET BBITYCKHOE OKHO 2, U O0TpaboTaBIIKE Ira3bl U3 LUIUHAPA
yepe3 MIIYIINTENb BRIXOAAT B aTMochepy. Onyckasch HUXKE, TOPLUIEHb OTKPBIBAET MEPENYCKHOE
OKHO 6, U roproyasi CMech 0 KaHally 7 NMOCTYNAeT B LMJIMHJIP, 3aMIOJHSET €ro U BBITECHSAET OT-
paboraBuive raspl. HesHaunTenbHasi 4acTh TOprodel cMecH BMECTE ¢ OTpaOOTaBIIMMHU ra3aMu
BBIXOJHT B aTMOc(epy U HE MPUHUMAET y4acTus B pabodeM IUKIIE.

s ynydmieHus: pabodero IMUKIAa JIBYXTaKTHOTO KapOIOPATOPHOTO ABUTATENS B LIWJIHH-
Ipe, KaK MPaBUIIO, JENAI0T MO JBa OKHA JJIs BIyCKa rOproYedl CMECH, BBITYCKa OTPabOTaBIIMX
ra3oB U mepemnycka cmecu. Kaprep y Takoro asurarenis Cyxoil, T.€. Macio B HETO HE HAJIUBAOT.
Macno, HeoOXoquMoe Uil CMa3bIBaHUs JBUTaTessl, J00aBISIOT B TOIUIMBO B ONpPEAEICHHOM
nporopiuu (1: 15 — st HeobkaTtanHoro wiu 1: 20 — i1 06KaTaHHOTO IBUTATENs ), TIIATEIb-
HO MEPEeMELINBAIOT, a 3aT€M MAacIHOTOIUIMBHYIO CMECh 3aJIMBAlOT B TOIUTUBHBIN Oak. 'oprouas
CMeCh, MoCTynaromuas u3 kapOropaTopa B KapTep M 3aTeM B IMUIMHIpP, COCTOUT U3 MEIKOpacIy-
IIEHHHOT'O TOILJIMBA, Macja U YUCTOr0 BO3yXa.

Takol ABUTaTenp MpoIe MO KOHCTPYKIIMU U KoMiakTHee. K HemocTaTkaM MOXHO OTHeE-
CTH Majoe BpeMs Ha ra3o00MeH, 4TO YXYAIIAaeT OYHCTKY IMJIMHIPA OT OTPabOTaBIIMUX Ta3oB,
YBEJIMYMBACTCS] KOJIMYECTBO HECTOPEBLIEH CMECH, YTO CHUXKAET SKOHOMUYHOCTH paboThl. Pabo-



4yl 00BEM IMIIMH/PA MEHBIIE, BCIECACTBUE HAIUYHUS MTPOJYBOYHBIX M BBIITYCKHBIX OKOH. JTO HE
MIO3BOJISIET HA MPAKTUKE MTOJIYYUTh JBYKPATHOI'O YBEINYEHUS MOIIHOCTH.

[IpeumymiecTBa au3enei Mo CpaBHEHUIO C KapOIOPATOPHBIMU JIBUTATEIISIMU:

- BBICOKAsl TOIUIMBHASI SKOHOMUYHOCTH (Ha 30...40%);

- 0oJbIIas BETUYMHA KpyTAIero Momenta (Ha 15...20%);

- BBICOKasi HAJICKHOCTh; - MEHbIIIasi TOKCUYHOCTh; HegocraTku:

- OonbiIas Macca M pa3Mepbl IPU OJMHAKOBOM C KapOIOPAaTOPHBIM JBHraTelieM
MOIIHOCTH;

- Oosee TpyAHbII yCK, OCOOCHHO B 3UMHEE BPEMsI; - BBICOKAs CTOMMOCTb TOILIMB-

HOM anmaparypsl; - MEHbLIAsl TUTPOBAsi MOLUIHOCTb.

Pabounii 1ukn KapOOpPaTOpHOrO YETHIPEXTAKTHOIO JBHTAaTEsl COCTOMT W3 MOCJeI0Ba-
TEJIBHO MPOUCXOIAIINX TAKTOB BITYCKA, CKATHUS, PACIIMPEHUS U BBITYCKA.

Takt Boycka (pucynok 2.4 a). [lopmiens 6 1BUKETCS OT B.M.T. K H.M.T., CO3/IaBasi pa3pe-
JKEHHE B IOJIOCTH IIMJIMHApA 3 HaJ MOpIIHEeM. BryckHoi kianad 1 OTKPBIT, M HUIMHIDP 4Yepes3
BIIYCKHYIO TpyOy M KapOropaTop coobuiaercs ¢ atmocdepoil. Ilog neiictBuem pazHoctu aBie-
HUIl B atMocdepe M LUIMHIAPE BO3IYyX, IPOXOAs depe3 KapOrparop, pacnbulieT TOIUIMBO M,
CMEIINBAasICh C HUM, 00pa3yeT roprouyro cMmech. Llununap 3 3amonssercst roproueil cMechio Imo-
cJle IPUXO0/a NOpIIHSA B H.M.T. K 3TOMy MOMEHTY BpeMeHH BITyCKHOM KJ1araH 3aKpbIBaeTCs.

B nauase Takta BIycka, KOTr/ia TOpIIEHb OBUT B B.M.T., HaJl IIOPIIHEM B 00bEME KaMepbl
CKaTUsl HaXOJMJIUCh OCTATOYHBIC TNPOIYKTHI CrOpPaHWs OT TPEAbLAyIIero mnukiaa. [oprouas
CMeCh, 3amOJHsS LUWIMHAP, MEPEMENINBACTCS ¢ OCTATOYHBIMH Ta3aMH M 00pa3yeT pabodyro
cmech. JlaBnenne B koHme Ttakra Boycka 0,07..0,09 MIla, temmeparypa paboueir cmecu
330...390 K.

Takt cxatus (pucyHok 2.4 0). Ilpu nanpHeiimeM MOBOPOTE KOJIEHYATOro Baja 5 mop-
HIeHb JIBUKETCS OT H.M.T. K B.M.T. IIpu 3ToM BIyckHO# | M BBINMYCKHOW 7KJamaHbl 3aKPBITHI.
[TopiieHs B mporecce IBMKEHUS CXKMMaeT HaXOoJIAIIYIOCs B IMIMHApPE pabouyto cMeck. B TakTe
CKaTHUs COCTaBHBIE YaCTH pabodell CMecH XOpOIIo NMepEeMEIInBAIOTCs M HarpeBatoTcs. [laBinenue
B KOHIIe cxxaTtusi yBenuuuBaetcs 10 0,9...1,2 MIla, a temneparypa — g0 500...700 K. B xon1e
TaKTa CXKATUS Ha DJEKTPOJAX CBEYM 2 CO3MAETCS AJIEKTPUYECKask MCKpa, OT KOTOPOH pabodast
cMech BOCIUTaMeHsieTcs. B mporiecce cropaHusi TOTUIMBA BBIACTSETCS OOJBIIOE KOJINYECTBO TETI-
JIOTHI, B pe3yJIbTaTe Uero Temmneparypa ra3os nossimaercs 10 2700 K, a naBinenne — no 3,0...4,5
MIla.

Taxt pacmmpenus (pabounii xon) (pucyHok 4 B). O6a kianana 3akpsIThl. [log naBieHu-
€M pacCIIUPSIONIUXCS Ia30B MOPIIEHb ABMKETCS OT B.M.T. K H.M.T. U 4epe3 IaTyH 4 MPUBOJUT BO
BpallleHHe KOJIeHYaThlil Ban 5, coBepiuas nosuesHyto padory. K koHiy paboyero xona aBieHue
ymenbmaercs 1o 0,3...0,4 MIla, a remnepatypa — g0 1200... 1500 K.

Takt BeITTycKa (pucyHOK 2.4 ). Korma nmopiieHs 6 moIX0MuT K H.M.T., OTKPBIBAETCS BbI-
MYCKHOM KjamaH 7 W oTpaboTaBIIMe Ta3bl MOJ JEHCTBUEM W30BITOYHOTO JIABJICHUS HAYHHAIOT
BBIXOJIUTH W3 IMWJIMHApA B atMochepy depe3 BBIMYCKHYIO TpyOy. [lamee mopmieHb IBHKETCS OT
H.M.T. K B.M.T. ¥ BBITAJIKUBACT U3 LWIMHJpPA oTpaboTaBmue ra3pl. K KOHIly TakTa BBITyCKa J1aB-
nenue B uunuHape coctasiset 0,11 ...0,12 MIla, a remnepatypa - 700... 1100 K.

Janee paGouuii LUKI MOBTOPSIETCS.



1

_ BIIYCKHOM

KJIalaH; 2 — WCKPOBasi CBEYA 3a)KMTaHUs, 3 — HIWIMHAD; 4— IIaTyH; 5— KOJICHYAThId Bar; O
—TIOPIICHB; 7— BBIMTYCKHOW KJIaraH.

Pucynok 2.4 - Pabounii UK 4YETHIPEXTAKTHOTO OEH3WHOBOTO JIBUTATEIIS:

a — TaKT BITYCKa; 0 — TaKT C)KaTUsl; B —TaKT PACHIMPCHHUS; T —TaKT BBITYCKA.

2.4 Cuiibl, IelicTBYOIIME B OTHOIUIMHIPOBOM JBUTraTes e (PUCYHOK 2.5)

Piu_ Pr

Pucynok 2.5 - Cunbl, 1eficTByOIINE B OJHOIMIIMHIPOBOM JIBUTATElE:

Pr — cuna naBnenus razos; Pu — cuna unepuuu; P1 — cymmapnas cuna; K — cuna, aei-
cTByIoIas Ha maryH; N — HopMmanbpHas cujia; | — TaHTeHUUalbHas cuia; Z — pagualibHas CUJa;
Cn — cwta aeicTBHsI MPOTUBOBECOB; R — pajnyc kpuBomuna

2.5 Haanys

OnHuM U3 myTed MOBBIIICHUS JIUTPOBOM MOIIHOCTH JIBUTATENsl SIBIISAETCS NMPUMEHEHHE
ra3oTypOuHHOTO HajaayBa. [Ipu 3TOM MOKET OBITH YBEIMUYEHO BECOBOE HAMOJHEHUE IMIIMHIpPA
BO3JIyXOM, TaK KaK BO3AyX B LWUIUHAP JBUTATEs HArHETaeTcss TypOMHOW MO JaBlIEHUEM
0,15...0,17MIIa. IlosiBnsgeTcss BO3MOKHOCTh YBEIWYUTh KOJIMYECTBO MOJABAEMOTO B IIMJIMHIP
TOIUTMBA U 00ECTICUHUTH €T0 MOJTHOE CTOPaHKe. DTO MO3BOJISIET, HE YBEIIMUUBAS PAa3MEPOB ITUITHNH-

Apa U HEC MCHIAA 4YaCTOTY BpPAIICHHA KOJICHYATOTO BaJila, MOBBICUTH MOIIHOCTH ABUIATCIIA HaA
20...40%.



JIst ocyIiecTBIICHHs] HAIyBa TMPUMEHSIOT TypOOKOMITpeccop (pUCYHOK 2.6), KOTOpHIi
COCTOUT M3 JIBYX JIONACTHBIX KOJIEC — TYPOMHHOTO M KOMIIPECCOPHOTO, YCTAaHOBJIEHHBIX Ha 00-
IIeM Bally.

oTpaboTasluMe
rasbl

1 — nunuuAap; 2 — nopieHs; 3 — BIYCKHOW KiamaH; 4 — BIYCKHON TPyOONpOBOI; 5 — KO-
Jieco IeHTpoOeKHOTo KoMIIpeccopa; 6 — Ball TypOoKoMIIpeccopa; 8 — Kojeco Typounsl; 9 — ra-
300TBOJISIIMIA MAaTPyOOK; 10 — BRIMYCKHOI Ki1anaH

Pucynok 2.6 - Cxema ra3oTypOMHHOTO HaJ1yBa

[Ipn npumeHenun TypOOHa AyBa MOLIHOCTDH MoBbIaeTcs Ha 25...40%. K Henocratkam
ra3oTypOMHHOTO HaJIyBa CJIEIyeT OTHECTH MOBBIIMICHHYIO TEIUIO HANPSHKECHHOCTD JeTaleil qBu-
raTeis B pe3yibTaTe CropaHus OOJbIIEH T03bI TOIUINBA, MTOCTYIIAIONMIETO B IMITHH/IP.

2.6 MHOTrOLMJIMH/APOBHIE IBUIATEH

Jlist yMEHbIIEHUS MacChl U rabapuTOB, CHI)KEHUS! HEPAaBHOMEPHOCTHU YaCTOThI BPAIlEHUS
KOJICHYaTOro Bajla U YMEHbIIEHUS HEOOXOAMMON Macchl MaXxOBHMKa Ha TPaKTOpax M aBTOMOOMU-
JISIX TIPUMEHSIFOT MHOTOLIMJIMH/IPOBBIC IBUTATENH (PUCYHOK 2.7).

Psnupie nuraremn: BA3 u apyrue umerot nopsgok padotsr 1-3-4-2; VA3, I'A3 24-10:
1-2-4-3.

720

Yron qepcaOoBaHUA pa6oq1/1x XOOOB: @ =

Ha oredecTBeHHbIX aBTOMOOWIISIX YCTaHABIUBAIOT PSAAHBIE (YETHIPEX- U IMISCTHIMIIMH-
JPOBBIE); IIECTH- U BOCBMUIMINHAPOBBIE V-00pa3ubie (AIM3-236M; AM3-238; KAMA3-740;
['A3-5312, 31J1-130).

720

s V-00pa3HbIX ABUTATENEH @ = TR
|



2.7 Iloka3aTesn padoThl ABTOMOOMJILHOTO IBUTATEJIA

D¢ dexTuBHAS MOITHOCTH JBUTATEIIS:

N = (M e’ n)
e H
9550
rae M, - KpyTsAIui MOMeHT, H-M; N — yacTtoTa BpalieHus: KOJIEHYaToro
BaJia, 00/MHMH.
JIutpoBast MOLIHOCTb JBUTATEIIS:
N, = _Ne
(i)

rae | — 4ucio HUIMHAPOB, V) - pabounii 00bEM OJJHOTO IHIUH/IPA, JI.
VY nenpHbIN A3PGEKTUBHBIN PacXo] TOIUIMBA — KOJMYECTBO TOILIMBA B TPaMMax, pacxo.ry-
€MOr0 JIBUTaTeJIeM Ha MOJIy9eHUE B TEYEHUE OJHOTO Yaca eAMHULIBI ()(HEKTUBHONH MOIITHOCTH.

G, .
=2 .10%,
%N

e

rne Qe - yAenbHBIN d(h(deKkTuBHBINA pacxona TorumBa, /KBt 4; Gi - 4acoBOi pacxojl TOIIIMBA,
KI/4.



Jleknusa 3
MEXAHWU3MBbI IBUT'ATEJIA

3.1 KpMBOIIMITHO-IIATYHHBI MeXaHU3M

3.1.1 HenoasmkHBIE ASTaIH KPUBOIIMITHO-IIATYHHOT'O MEXaHU3Ma

Kpupomumnuo-marynusiii MmexanusMm (KILIM) — ocHOBHOM pabounii MeXaHU3M IOPIITHE-
Boro jpuratena. OH y4acTByeT B COBEpIIECHUH pabovyero LUKIIA JABUraTeNs U npeodpasyeT BO3-
BpPaTHO-TIOCTYNATEIbHOE JBUKEHHUE MOPILIHSA, BOCIPUHUMAIOLIETO CUILY JaBJIEHUS PacCIIUpPSIO-
LIMXCS Ta30B, BO BPALLATEIbHOE IBUKEHUE KOJIEHYATOr 0 BaJa.

Onements! KIIIM ycn0BHO MOKHO pa3ieauTh Ha JABE TPYIIIbI: HEMOBUKHBIE U OB K-
Hble. K HENoABMKHBIM 3JIEMEHTaM MEXaHM3Ma OTHOCATCS LMJIMHAPHI, KapTep ¢ MOALINITHUKAMU
KOJICHYaTOro Bajia U CBs3yIolue netand. Beé 3To oOpasyer kopmyc asurarens. biok-kaprep
CILY’)KHT OCTOBOM JBurarensi. OH mpecTaBisieT coOOH CIUIONIHYIO0 OTJIMBKY KOpoOUyaToi GpopMBblL,
BEPXHSSI YacTh KOTOPOM 0Opa3yeT OJIOK IMWJIMHIPOB, a HIXKHSS — BEPXHIOKO MOJIOBUHY KapTepa.
YBenuueHue KECTKOCTH B OJIOK-KapTepe AOCTUTaeTCsl UCIIOIb30BAHUEM TEPEropoJoK. Y JIBUTa-
TeJeW C YMCIOM ILWJIMHIPOB JI0 YETHIPEX LMIMHJIPBI PAcHoJaraloTcs B OAMH psill, INPU YHUCIIE
UUIUHAPOB 6,8 1 0osiee — B J1Ba psifla C HAKIOHOM OJIHOTO K JPYroMy. YTOJ MEXKIY OCAMH IIH-
JMHAPOB 000UX PSIJIOB Ha3bIBAIOT YIJIOM pa3Baia. biok-kapTep yale BCEro OTIMBAIOT U3 CEPbIX,
MEJIKO3EPHUCTBIX YYI'YHOB, 00JIaJJalOINX BHICOKMMHM JIMTEHHBIMU U MEXaHUYECKUMU CBOWCTBa-
MU.

1—xopryc; 2— oTBepcTHE MO KOJEHYAThIN Ball; 3 — OTBEpPCTHE MOJI PacHpeeTuTeNb-
HBIN BaJl; 4— KaHaJIbI IS TIOJBOJIA OXJIAXKIAIOIIEH KUAKOCTH; S— TUIIb3bI
Pucynoxk 3.1 - brok nunuazpoB V-06pa3Horo ABUraTesns

VYioTHEHHE TUIIB3 B OJIOKE OCYIIECTBIISIETCS C MOMOIIbIO PE3WHOBBIX KOJIEI MM MPO-
KJIaJ0K. TiiareasHo 00pab0TaHHYI0 TOBEPXHOCTh I'MIIb3 (MU IMJIMHIPOB) HA3bIBAIOT 3€PKaIOM.
21.]'[5[ Hajlé)KHOfI TrepMETHU3all MECT COITPSKCHUA 6HOKa, THUIJIB3bI K TOJIOBKU MIPUMCHAIOT CTaJIC-
acOECTOBYIO YIUIOTHSIONIYIO TIPOKJIAIKY TOJIIHHON He MeHee 1,1 mMM. WX ycTraHaBiuBarOT Ha
KapOIOPATOPHBIX ABUTATENSIX U AU3EIIAX.



Ha coBpeMeHHBIX MHOTOUMWJIMHAPOBBIX JIBUTATENSIX 3HAYUTEIBHOE TMOBBIIICHUE
HAJICKHOCTU TOJOBOK M YIUIOTHEHHUS Ta30°KHIKOCTHOTO CThIKA JOCTHTAaeTCs MPUMEHEHUEM HH-
JTUBUYaTbHBIX TOJOBOK HAa KKIBIA MIJIWHAP U KOMOMHUPOBAHHBIX YIIJIOTHEHUH, COCTOSIIIHX
Y3 CTAJIbHBIX U ATFOMUHUEBBIX IUIACTUH IS YIUIOTHEHUS ra30BOT0O CTHIKA U PE3UHOBBIX 3JIEMEH-
TOB Il YIUIOTHEHUS UJIKOCTHOTO CThIKa. [IpeMMyliecTBO HMHAMBHUIYAJIbHBIX TOJOBOK —
HAaJICKHOCTh B AKCIUTyaTalUu.

3.12 [loaBM>KHBIC JeTaId KPUBOIIMITHO-IIIATYHHOTO MEXaHU3Ma

K noxeuxubiM aeransaM KILIM oTHOCAT: MOpLIHM ¢ KOJbLAMU U MOPIIHEBbIE MaNbLIbI,
MIATYHbI C MOJIIMITHUKAMH, KOJICHYAThIi BaJl C MAXOBUKOM M TacHTEJeM KPYTWJIBHBIX KoyeOa-
HUM.

[Topuiens (pucyHOK 3.2) CIIyKUT JiJIs1 BOCIPUATHUS JaBJICHUS ra30B U IIEpeladu ero yepes
MOPIIHEBOW TaJiell M IIaTyH Ha KPUBOIIMII KoJieH4aToro Basa. OH MOJIBEP)KEH HauOOJIbIIEMY
BO3JCHUCTBUI0 MEXAaHMYECKMX M TEIUIOBBIX Harpy3ok. OJHOBPEMEHHO NOpPILEHb BBIIOIHSIET
¢bynkuun yriotsstoero snementa KIIM 1 0TBOAUT TEII0 OT HAXOAAIIMXCS B HAATIOPLUIHEBOM
IPOCTPAHCTBE ropsiurX ra3oB. [lopiieHb COCTOUT U3 IHUILA, YIIJIOTHSIOMIEH YaCcTH U HalpaBils-
foleit yactu (:00ku). Ha BHyTpeHHel cTopoHe I00KHM MMEIOTCS IBa MAaCCUBHBIX IpUIUBa — 00-
ObiKy. OHM COEIUHAIOTCS pEOpaMu C THUILEM, YBEJIUYUBAs TEM CAMbIM IIPOYHOCTH ITOPILIHS.

UYucno koJien, yCTaHABJIMBAEMbIX Ha IMOPUIHE, 3aBUCUT OT THUIIA JABUIATENs] U YACTOTHI
BpallleHUs1 KOJI€HYaToro Bajia. Yaiie B KapOIOpaTOPHBIX JBUTATENSAX U JU3EISAX IPUMEHSIOT YKO-
POUYEHHBIE MOPIIHU C ABYMSI KOMIIPECCUOHHBIMHM M OJHUM MAaclOChEMHBIM KOJIBLIOM, paciojio-
JKEHHBIX BBbIlIE NOPIIHEBOro nanaeua. [Ipu ymeHbleHH yuciaa KOMIPECCUOHHBIX KOJIEL] ¢ TPEX
710 IBYX MHOTJa BBOJAT MEX1Y HUMU IIPOMEXKYTOUHYIO KaHaBKy Ha nopiuHe. [lopuiHeBbie Koib-
11a 110 Ha3HAYEHUIO JEISATCA Ha KOMIIPECCUOHHBIE U MAaCIIOChbEMHBIE.

AHWLLE NOPLUHA

YNAOTHAKOWEA 4acTb

HanpasAALWan yacTb (robka)

Pucynok 3.2 — CocraBHbIE YaCTH NOPIIHS

KommnpeccroHHbIe KOJIblIa YCTAaHABIMBAIOT JJIs1 MIPEAOTBPAIIEHUSI TPOPBIBA T'a30B B Kap-
TEp B MPOLIECCE CXKATUS U PACIIMPEHHUs], TAKKE OHM CIYXKaT JUIsl Mepe/layu TeIuia OT MOPIIHS K
mnHIpy. KomnpeccnonHsle Konblia paboTaloT B TSKENBIX YCIOBUAX (0coOeHHO BepxHee). B
pe3ynbTaTe CONMPUKOCHOBEHHUS C TOPSYUMU Ta3aMH, a TaKXKe BBHUY OONBIIONW pabOThl U TPEHUS
KOJIBIIO TIOJBEPraeTcs CHUJIbHOMY HAarpeBy, IOATOMY BO3HUKAIOT TPYJHOCTH B CO3JIaHUH
HaJSKHOTO CMa3bIBaHMsI, 0COOCHHO TpH HaxoxaeHUH nopinHs B BMT. Yame Bcero ux m3roras-
JUBAIOT U3 YYT'yHA.

MacnocheMHBIE KOTbIA CAYXKaT Ui yIAJIeHHs U3IUIIEK Macia ¢ pabodeil moBEepXHOCTH
UUAJIUHAPA U OPeOTBpAIlleHHs MONaJaHus ero B KaMmepy cropanusi. MaciochbeMHbI€ KOJbla pa-



00Tal0T B MEHEE TSKCIIBIX YCIOBHSX, YEM KOMIIPECCHOHHBIE, TaK KakK IOJBEPraroTcsl BO3ICH-
CTBUIO HEBBICOKHMX TEMIIEPATYp U JABICHUS U UMEIOT JIYUIINE YCIOBUS ISl CMa3bIBAHHUS.

[TopuineBoii nanen (pucyHok 3.3) CIIy>KMT AJIs IAPHUPHOTO COEIMHEHUS MOPIIHS C 1a-
tyHoM. I[Ipencrasnser co0oii raaKuii HWINHAPUIECKUN CTEPIKEHb.

Pucynok 3.3 — IlopuineBoii nanery

aTtyn (pucyHok 3.4) BOCHPUHUMAET OT MOPIUIHSA W MEPENacT KOJICHYATOMY Baly CHILY
JaBJICHUS Ta30B MpU pabodyeM XOoje, a TAKKE MEepEeMEIIAaeT MOPLIEHb MPU BCIOMOIaTeJIbHbBIX
npoueccax. JJIEMEHTHI IIaTyHa: BEpXHss (IOpPILIHEBAasi) TOJOBKA, CTEPKEHb, HIKHSS (KPUBO-
LIMITHAS) TOJIOBKA.

BEpXHAA (NOpLWHeBan) roNoeKa

CTepeHb

HWUHHAA (KpMBOUJHnHaﬂ) ronoekKa

Pucynok 3.4 — CocraBHbIE 4acTH 1IaTyHa

Konenuatsiii Ban (pucyHok 3.5) oTHOCUTCS K HanbOosee Harpy)>KeHHBIM, HAIPSDKCHHBIM 1
JIOPOTOCTOSIITUM JIETAISIM JBUTATENs. ['a30BbIe M MHEPIIMOHHBIE CUJIBI CO3/IAI0T CKPYYHBAIOIINE
1 U3THOAOIINE HANPSDKEHHS B KOJIGHYATOM Bay. KpyTsiiine MOMEHTHI BBI3BIBAIOT €TI0 KPYTHIIb-
HbIe KoneOanus. Dopma KOIEHYATOTO Bajia 3aBUCHUT OT YHMCIIA U PACTIONOKEHUS IUJIMH/IPOB, MO-
psiaKa pabOThl M TAKTHOCTH JIBUTATEIIS.
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Pucynok 3.5 — KoneHuarslil Bajl psiIHOTO YETHIPEXIIMIIMHAPOBOTO JIBUraTENs

MaxoBuk (pucyHok 3.6) HEOOXOAUM /IJIsi HAKOTUICHHUS] KHHETUYECKOM YHEPTUU B TEUCHHUE
pabouero xoja W BpAIEHUH KOJEHYATOrO Bajia BO BPEMsl BCIIOMOTATENIbHBIX TAaKTOB, BBIBOJA
MOPIIHS U3 MEPTBBIX TOYEK U YMEHBIIICHHH HEPAaBHOMEPHOCTHU BpaiieHus Bana. OH o0ecrnieunBa-
€T yCTOMYMBYIO pa0OTy IBUTATENs MPU TPOTAaHUM aBTOMOOWIIS, a TaKXkKe MPHU KPATKOBPEMEHHBIX
neperpys3Kax.

Pucynox 3.6 - MaxoBuk

lacutens KpyTHIBHBIX KoJieOaHUil (nemmdep) MpUMEHSIOT B BBICOKOOOOPOTHBIX MHO-
TOLMJIMHAPOBBIX JIBUTATENSX IS TallleHUs] KPYTHIIBHBIX KOJIEOAHUH M YaCTUYHOTO MOTJIONICHHS
SHEpPruy, BHOCUMOI BO30YXJIAIOIIMMU MOMEHTAMH B CHCTEMY KOJICHUATOrO Bajia IIPHU pPe30HaH-
ce. YcTaHaBIMBaeTCS Ha MEpeIHEM KOHIIE KOJICHYAaTOro Bajla, I71e aMIUINTYAa KojaeOaHui JoCTH-
raeT MaKCUMaJIbHBIX 3HaueHni. HanbospIiee pacipocTpaHeHue MOMyIHIN JeMITpepbl BHYTPEH-
HETO ¥ KUJIKOCTHOTO TPEHHUSL.



Bo3MoKHbBIE HEUCTTPAaBHOCTH

[Ipu3Hak yBEIMYEHHOI0 M3HOCA AETANECW LMIMHAPOIOPLUIHEBON I'PYIIILI WIHA 3aJ€TaHUs
MOPILIHEBBIX KOJIEL — TO IOBBIIIEHHBIN PacXo KapTEPHOro0 Macja Ha yrap, AbIMHBIX BBITYCK U
MHTECHCUBHBIN BBIXO/] T'a30B U CallyHa, a4 TAKIKC MaJCHHUC MOIIHOCTU M IMOBBINICHUA YACJIBHOI'O
pacxo/a TOIUINBA.

[Ipu 3ameHe Ha/l0 3HATH: TWIIB3BI IO BHYTPEHHEMY JAUAMETPY U MOPIIHU 110 HAPYKHOMY
TUaMETpy COPTUPYIOT Ha pa3MepHble rpynmbl. O003HaU€HNE HAHOCUTCS Ha BEPXHUM OypT ruiib-
3bI ¥ Ha JHUILE TTOPIIHS.

3.2 MexaHu3M rasopacnpejaejaeHus

3.2.1 Bunsl MeXaHU3MOB Ta30paciIpeneICHUs

["a3opacnpenencHue WM ra3000MeH, SBISSICh HEOThEMIIEMOW YacThIO JCHCTBUTENEHOTO
(pabouero) nukina ABC, cayXuT A ynpasieHHs IMpolieccaMH BIyCKa B LMJIMHAPHI ABUraTess
CBEXEro 3apsja (roproueil cMecu MM BO3/yXa) M BBITYCKa OTpabOTaBUIMX Ta30B B COOTBET-
CTBHMHM C IPUHATHIM JUIsL IBUraTeNs MOPSIIKOM paboThI.

Jlis peanu3anuu NpoleccoB ra3000MeHa BIIYCKHBIE U BBIITYCKHbIE OTBEPCTHUS LIUJIUHIPOB
JIOJKHBI OTKPBIBaThCS M 3aKPBIBATHCS, C 3aJJaHHOM 3aKOHOMEPHOCTBIO, C IIOMOLIBIO CIIEIUANIb-
HBIX 3alMPAIOLUX 3JIEMEHTOB (KJalaHbl, 30JI0THUKU), KHHEMAaTUYECKU CBS3aHHBIX C KOJIEHYa-
THIM BaJIOM.

COBOKYIHOCTb 3THX JIEMEHTOB, J€Tajlel nepeaaun JBUKEHUS C HUMH, YIIPaBJIECHUS UMU
U NpUBOJIa 00pa3yroT ra3opacnpenenuTesbblii Mexanusm (I'PM).

Baxuble ¢pynkuun I'PM cocTosT eme B TOM, YTOObI Ha/IeXKHO YIJIOTHATH BITYCKHBIE U
BBIITYCKHBIE OTBEPCTHsI LMIMHIPOB, a TAKXKE CIIOCOOCTBOBATH JIydlleW OYMCTKE LWIMHAPOB U
o0ecrieynBaTh XOpOIIee HAOJIHEHHE UX CBEXKHUM 3apsi/IOM.

B 3aBucHMMOCTH OT KOHCTPYKIMHM 3anuparommx ieMeHToB ['PM, B HacTodiee Bpems,
CYIIECTBYET TpU criocoba razopacnpeiesieHus: KjlanaHHoe, 30JJOTHUKOBOE M KOMOMHUPOBAaHHOE.

B 3aBucumoctn OoT pacnoisioxkeHus pacnpenenutenbHoro Baiga ['PM monpaspenstor Ha
MEXaHU3MbI C HKHUM WM CPEAHUM U BEPXHUM PACIIONIOKEHUEM paclpeesInTeNbHbIX BaJoB. B
3aBUCHMOCTH OT PAacIOJIOKEHHS KJIAIIAHOB OTHOCUTENBHO [WIMH/PA Pa3INYaroT: HUKHEKIIAaH-
HblE, BEPXHEKJIallaHHbIE U CMEIIaHHBIE MEXAHNU3MBI Ta30pacpeeNICHUs], OTAEIbHBIE KOHCTPYK-
LIMY KOTOPBIX ITOKa3aHbl Ha puc. 3.7.

ITpuBox I'PM MokeT oCyIIecTBIATbCA TpeMsi crioco0amu: 3yOuaToM, LIETHOW WM pe-
MEHHOH niepenayen.

K nocrouHcTBaM 3y04aToi nepenayd MOKHO OTHECTH BBICOKYHO SKCILTyaTallMOHHYIO
HaJIe)KHOCTb, K HEIOCTaTKaM — CJIOHOCTh KOHCTPYKIMH (0COOEHHO, MIPU HAJIUYUH MPOMEXKY-
TOYHBIX BAJIOB), HEOOXOAMMOCTh TIIATEIILHON PErYIUPOBKH 3alleIJICHUH, HEOOXOAMMOCTh CMa3-
KH, TOBBILIEHHAS] ITYMHOCTh pabOThI, SHEPTOEMKOCTh (MHEPLIMOHHOCTh) U BBICOKAsI CTOMMOCTb.

K nocromHcTBaM LIENHOM Nepeaayuy CleayeT OTHECTH:

- Bo3moxHOCTB nepeaun BpalleHus Ipu OOJBIINX MEXKLEHTPOBBIX PACCTOSHUSAX KOJIEHYATHIX
Y PacIpeleIUTEIbHBIX BaJIOB;
- CPaBHUTEIHHO MaJIyl0 ITYMHOCTh paboTHI;

MIPOCTOTA KOHCTPYKIIUH;
- CHW)KEHHE MacChl MPUBOJA.
K vegocrarkam:

BUOpALMs LIETU TIPU PE3KO U3MEHSIOLINXCS HAarpy3Kax;



- W3HOC U BBITAXKKA LOCIIH B IMIPOLCCCC SKCILTyaTaluu.
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Pucynok 3.7 - KnnanaHHbIE MEXaHU3MBI T'a30paACIIPEECIICHHS

a) C HWKHUM PacIlojOKEHUEM KIIallaHOB; 0) C BEPXHHUM PACIIOIIOKEHHEM KJIallaHOB; B) C
HaMpaBJIIONIUM CTaKaHOM; T) Mepeada yepe3 KOPOMBICHA; 1) C MEXaHW4YeCKOI Omopoi y mpo-
MEXYTOUHOT'O pbluara €) ¢ TuApaBIndeCcKOi ONOPOH y MPOMEXYTOUHOIO pblyara

K nocTouHcTBaM peMEHHOU Tiepeiadyl MOKHO OTHECTH:
- OTCYTCTBHE CMa3KH;
- TPOCTOTa KOHCTPYKITUH;
- JIOCTaTOYHO BBICOKAs HAJIS)KHOCTh
- HeOOJbIIass CTOMMOCTD;
- OecuryMHOCTb paboTBhI.



K memocraTrkam:

- W3HOC U BBITSKKA PEMHS B IIPOLIECCE IKCILTyaTallly;

- BBIXOJ U3 CTPOs IIPH [10NaIaHU1 Ha IIOBEPXHOCTh MacJa.

Knanan (pucynok 3.8) cocTOUT U3 CTEp>KHS U TOJIOBKH (Tapenku). J{ast yMEeHbIIEHUs Co-
IIPOTUBJICHMS TIPU BIIYCKE U BBIIYCKE CZEJIaH IUIaBHbIN IIEPEX0]] OT CTEPHKHS K TOJIOBKE KJlallaHa.

Cénna — onopsl AJ1s TOJIOBOK KJIAIIaHOB.

KnananHele npyUHbI IIpeIHA3HAUYEHBb! 71 IUIOTHOM MOCAJKU KJIAIIaHOB B CE/JIa, a TaK-
e MTOCTOSIHHOTO 0€33a30pHOr0 KOHTAaKTa IepeJaTOuHbIX JAeTaleH.

MexaHu3M BpallleHHs KJIanaHOB MPUMEHSIOT B HEKOTOpbiX apurareisx (3WJI-130,31J1-
375) niig NOBBILIEHUS HAJICKHOCTH U JIOJITOBEUHOCTHU BITYCKHBIX KJIAIaHOB.

1 — perynupoBouHas maiiba; 2 — ToJKaTeNnb; 3 — cyxapu; 4 — HapyKHas MPYXUHA; 5 —
KJIanaH
Pucynox 3.8 — KoncTpykius mpuBoja kiamnaHa B coope

3.2.2 Jleranu MeXaHKU3Ma ra3opacipeaeacHus
CDa?:I)I r%opacnpeﬂenemm — 3TO HepI/IOI[I)I OT MOMCHTa OTKpI)ITI/IH KJIAITaHOB 10 MOMCHTA

UX 3aKpbITHUS, BBIPAXKEHHBIE B IPaycax OBOPOTa KosieHYaToro Bajia. (PucyHnok 3.8)

MOMEHTBI OTKPBITUS M 3aKPbITHS KIJIAMAHOB OIPECNIAIOTCS MPOQHIEM KYyJIauKoB pac-
IIPEIEIUTEIBLHOIO BaJla, yCTAHOBKOM €0 M0 OTHOILIEHUIO K KOJIEHYaTOMY Bally M 3a30paMH MEX-
Ny KJIallaHaM{ M TOJIKATeJSIMH WJIM KopoMbicinaMmu. [[is aBuraresst kaxaoi moaenu ¢assl razo-
pacrpeesieHus] yCTaHABIMBAOTCSA HKCIIEPUMEHTAIIBHO.

PacnipenenutenbHbli Basl CIyKUT 1715 yripaBieHus KianmaHaMd. OH COCTOUT U3 KYJIayKOB
U OTOPHBIX IIeeK. PacrpenenuTenbHblil BaJl MPUBOAUTCS BO BpallleHHWE OT KOJIEHYATOro Baja 4e-
pe3 IIeCTEPEHHbIE Mepeladll ¢ MPOMEXYTOUYHBIMU BallaMH, Yepe3 PEMEHHbIE WM LIEMHbIE Tiepe-
naud. [Ipu BepxHEM pacIioyioKeHUH pacipeleIMTeIbHOrO Bajla UCOIb3YIOT LIEMHbIE Nepeaayn.



Hanbonee nepcrneKTHBHO NpHMEHEHHE 3yOYaThIX CHUHTETHYECKHX PEMHEH, apMHpPOBAHHBIX
CTaJILHOM MPOBOJIOKOW MJIH CTEKJIO0BOJIOKHOM. (Pucynok 3.9)

OTKPbITHE
3aKpbITHE
enyosioro \  BMT ) onyeieioro
Knanawa

BNYCK
BbINyCK

33KpPbITHe OTKpbITHE
BNYCKHOIo BbINYCKHOIro
Knanawa HMT KnanaHa

Pucynok 3.8 - JIluarpamma ¢a3 razopacnpenenenus quzens A — 41

PacnipenenurensHbie MIECTEPHU — 3TO JIeTa, HanboJyiee pacipoCTPAHCHHOTO TPUBOAA
MIPU HUKHEM PACTIONOKEHUH paclpeeIuTeNIbHOTO Bana. Jljis yctaHoBKH (a3 razopacrpeerne-
HUS pY COOpPKE ABUTATEIICH HA MIECTEPHAX U 3BE3/I0YKAaX HAHOCAT METKH, KOTOPhIC COBMEIIAIOT
WJIM YCTAHABIIMBAIOT B ONPENIEICHHOM MOJIOKEHUH.

Tonkarenp — mnepenacT ABMKEHUE OT KyjlauykKa paclpeiesIUTEeNIbHOIO Baja K KiamaHy
HEIMOCPEICTBEHHO WUJIM Yepe3 IITAHT'y U KOPOMBICIIO.

[lITanru mepenarT YCHUIIUsS OT TOJIKATENsI K KOPOMBICIY, MOATOMY OOJafaroT OOJbIIei
JKECTKOCTBIO M MEHBIIIEH MAaCcCOM.

KOpOMI)ICJ'IO KJIAaITaHOB B BBINIOJHAKOT BUJAC OJHO- HIIU I[BYHJ'IGLII/IX pI)I‘-Ial"OB, KOTOpBIe
npenHa3Haqum 1A nepenaqn YCI/IHI/Iﬁ K KnanaHy oT KynaqKa ‘-ICpCS HITaHl"y. HJ’I?I yMeHI)IHCHI/Iﬂ
XO0/1a TOJKATENs U WITAHTU U CHYXKEHHS] CUJI MHEPLUUHU KOPOMBICIIA BBIMIOJIHSIOT HEPABHOILIIEYU-
MH.



3y6uaTeIii wKue
pacnpegenurtensHoro eana

YCTAHOROYHAA METKAQ HA WKuey

YCTQHOROUHASA METKA-BLICTYN
HA 30 HE KpbIWKe
npueona NPM

TTpueon MPM
Aeurarens
21083
aeTomobunei
BA3 21083, 21093,
21099

HATAXHOU ponuK
pemHa

6onT KpenneHus
wKuea

WKKUE NOMNLI
YCTQHOROUHAS MeTKA
Ha Kopnyce

macnsHoro Haoca

aeurarena

pemeHb npueopna MNPM
peuratens 21083

YCTAQHOROYHAA METKA HA WKuey

sySt«nu:ﬁ WKHE KoneH4yaroro eana geurarens

Pucynok 3.9 — IIpuBon I'PM nBurarens BA3 21083

3.2.3 HeuncrpaBHOCTH ra3opacupeaeInTeIbHOT0 MEXaHN3MA

I'PM paboTaer B yclOBUSAX yJapHBIX U TEIUIOBBIX HArpy30K. JTH YCJIOBHS MOTYT BbI-
3BaTh M3HOC MOCAI0OYHBIX MECT TapesKH KiaraHa M ero cejijia, 00pa3oBaHMIO Ha HUX Harapa, u3-
HOC pabodyell MOBEPXHOCTH KYJAUuKOB paclpelesIUTENIbHOTO Baja U TOJKaTelei, pabouei mo-
BEPXHOCTH IITAHT, KOPOMBICEI, CTEP>KHEMN KIIAIIaHOB M HAIIPABJIAIOLIUX BTYJIOK; IIOTEPE YIPYTo-
CTH KjanaHHOW npyxuHbl. [Io 3tuMm npuunHam B ['PM cHM>KaeTcsl repMETUYHOCTD KJIAIIaHOB.
[Ipn yBenmyeHuu 3a3opa CBEpX AOIMYCTUMOTO KIJIAIIAH OTKPBIBAETCS HE MOJHOCTBIO, YTO YXY-
IIaeT OYHUCTKY IWJIMHAPA OT OTpabOTaBUIMX ra3oB, MPUBOAUT K MAJECHUIO MOIIHOCTH U 3KOHO-
MUYHOCTH.

IIpn ymeHbplIeHHM 3a30pa KjlanaH CaguTCsA B CEMJIO HEIJIOTHO, YTO BBI3BIBACT YTEUKY
pacKaJCHHBIX T'a30B M OOropaHue KiamaHa U CeJia, YTO NPHUBOAMT K MaJICHUIO KOMIIPECCHUH,
MOIIIHOCTHA ¥ DKOHOMUYHOCTH JIBUTaTEJIs.



Jexkuusa 4
CUCTEMA OXJIAXKJIEHUSA

4.1 O01mme cBegeHus

Cucrema oxJaxJIeHUs NMpeAHa3HaueHa IS MOACPKAHUS ONTUMAIBLHOTO TETUIOBOTO pe-
JKMMa, IyTEM OTBOJIa YaCTH TEIUIOTHI OT HArpeThIX J€TalCH JBUTATENS U TIepeaadn 3TON TEIIo-
THl OKpYJKaromien cpene. Termnora B JABUTATENIe OTBOAUTCS IBYMS CIIOCOOAMH: KHUIKOCTHIO —
JKUJIKOCTHAs CUCTEMa WJIM BO3YXOM — BO3JAYIIHAsl CUCTeMa. JTU CUCTEMbl OTBOIAT 25..35%
TEIUIOTHI, BBUICTSIONICICS MpU CrOpaHMM TOIUIMBA. TemmepaTypa B TedeHHE pabOdero IMKIa
u3mensiercs ot 353K no 2500K. TemnepaTtypa oxiaxkIaroen sKHUAKOCTH B TOJOBKE LIUIMHAPOB
358...368K.

Cucrema OXJIOKICHHS IBUTATEIIS BBIMOTHSICT EIBIN PSIT BRXKHBIX ()YHKITHIA:

*» OrtBoOJ Temia OT ABUraTes]sl — TeMIlepaTypa B UMIUHApax ABurarens gocturaer 2000
°C, mpu OTCYTCTBMHU OTBOJa TeIJla CTEHKHM KaMmep CropaHHsl HarpeBajiuch Obl 0 He-
CKOJIBKUX COT TPaJyCcOB, YTO MPUBEJIO ObI K CTOPAHHUIO U UCIAPEHUI0 MOTOPHOTO MacJa,
MOTEPE MPOYHOCTH MATEPUAJIOB M3 KOTOPBIX M3TOTOBJICH JABUTATENIb U MPEIKICBPEMEH-
HOMY BBIXOJIY JABUTATEIIS U3 CTPOSI.

»  OxilaKaeHHue Macja B CHCTeMe CMa3KH — CHUCTEMa OXJIQKIACHHS JIBUTaTEIIsI MOXKET HC-
MOJIB30BATHCA ISl OXJIAKJICHHUSI MOTOPHOTO Macjia ¢ IMOMOIIBI0 MACISIHOTO pajuaropa
BCTPOCHHOTO B CUCTEMY OXJIQXKICHHS ABUTATEINS JUJISl MIPEAOTBPAIECHUS TOTEPH MaCIOM
CMa3BIBAIOIINX CBOMCTB.

= HarpesB Bo3ayxa B cucremMe OTOIUIEeHHS, BEHTWISIHUM M KOHIMIHOHMPOBAHUS —
OCYIIIECTBIISIETCSl C TIOMOIIBIO paguaTopa OTOMHTENS calloHa, oOecrneyuBaeT KoMpopT-
HYIO TeMIIepaTypy B CalIOHE aBTOMOOMIIS.

*»  OxuakaeHue 0TPa0OTAHHBIX Ia30B B CHCTEMe PeUPKYJIALIHA 0TPA0OTABIINX I'a30B
(EGR) — cucrema OXJaKICHHs IBUTATENISI MOXKET HMCIOJIB30BAThCS I YMEHBIICHUS
TEeMIIepaTypbl OTPAOOTABIIMX Ta30B MEPe MOJa4ei UX B IIUITUHIPHIL.

=  OxJgaxjaaer BO31yX B cHCTeMe TYpOOHAaIyBa — CHUCTEMa OXJIAKJICHUS JBUTATEINST MO-
JKET MCTIOJB30BAaThCS JIJISl CHIDKCHHS TEMITEpaTyphl CKaTOT0 KOMITPECCOPOM BO3AyXa Tie-
pea nojaveit ero B HUIMHAPHI.

»  Oxaaxaaer padouyro ;kuakoctb B AKIIII — cucrema oxnaxaeHus JBUTATENST MOKET
UCIIONIB30BAThCS ISl CHIDKEHUSI TeMIepaTypbl padoyeil KUAKOCTH B aBTOMATUYECKUX
KOpoOKax repejau.

4.2 Tunbl CHCTEM OXJIAKICHUSA

Bo3aymHasi. OTO camblil TPOCTON BApUAHT OXJIAXKJEHUS — IMOTOKOM BO3ayxa. BHemi-
HIOIO TOBEPXHOCTh OJI0KA HUJIMHAPOB JBUTATEINs C BO3AYITHOW CHCTEMOW OXJIAXKIEHUS JENaoT
crienuanbHoi popMbel — ¢ pebpamu. Tak yBeTMUMBAIOT TUIOIIAIL MTOBEPXHOCTH, C KOTOPOH OT-
BOJUTCS TEIUIO. JIBUTaTeNlb OXJIAX/AA€TCs 32 CUET €CTECTBEHHON KOHBEKIIMKM — MOTOKA BO3/1yXa,
KOTOPBI HarpeBaeTcsl MpU KOHTAKTe C pedpaMu U MOJHUMAETCS] BBEPX, YCTyHask MECTO XOJOJ-
HOMY, WJIU 32 CYET HAOETaroIIero moToKa Bo3ayXa MpH JIBIKCHHH.

WNHorma B Takue CUCTEMBI CTaBAT erle U BeHTIWISATOp. OH CO3/1a€T UCKYCCTBEHHBIN MOTOK
BO3]1yXa, 001yBarOIIHi pedpa JJIsl JTYUIIero OXJIaXICHHS.



MacnaHbii pagmaTop  Kopob Bosayxosofa BeHTunatop  BosoyxozabopHUK

) PerynaTtop
noToKa Bo3ayxa

PebpucTbii
Kopnyc

\i,///': B
% TepmocTart

BeinyckHoM BoaayxoBsop,

Pucynok 4.1 — Bo3nymnas cuctema oxnaxaeHus Volkswagen Beetle

MamuHbl ¢ MOTOpaMH BO3YIIHOTO OXJIQXKJICHHsI J1aBHO He BbIyckaroT. Ho B cepeanne
20 Beka oHu ObumM momynsipHbl: 3T0 OblT Volkswagen Beetle — on xe «Kyx», 3A3 968,
Fiat 500 u HekoTopsie mMomenu Citroen. IMTocnemuuii Porsche 911 ¢ Bo3myliHbIM OXJTaXkICHUEM
npenctaBuwid B 1993 rogy, XOTst Bce aBTONPOM3BOAUTENN YK€ HCIHOIB30BATIM CHCTEMBI KU-
KOCTHOTO OXJIKICHUSI.

Ceituac OEH3MHOBBIE JIBUTATEIHN C BO3AYIIHBIM OXJIQXKICHHEM CTaBSIT HA MOIIEHBI, CaJ0-
BYIO TEXHHUKY U DJIEKTPOT€HEPaTOphl. TaMm Ba)KHO, YTOOBI MEXaHU3MBI OBIIIH MPOCTHIMHU, HEIOPO-
THUMH U JIeTKUMH. [Ipu 5TOM 0T HUX He TpeOyIoT MaKCUMaJIbHON OTAa4H.

KuakocrHasi cucteMa OXJaXICHHUS Yy BCeX COBpeMeHHbIX aBTtomoOmiei c JIBC.
B Giioxe nBurarens u royioBke 6J0Ka HUIMHAPOB €CTh CIIEUATbHbIE KaHAIIBI [T OXJIaXK A0
KHUIKOCTH. YUepe3 cuctemy naTpyOKOB >KUAKOCTh W3 JIBUTaTelNs IOMagaeT B paauaTop, Tam
OXJIQXKJIAaeTCsl U BO3Bpamiaercs B ABurareib. OHa IUPKYIUPYET MO cucTeMe Onarogapsi Crelu-
aIbHOMY HacOCy — B MAIIMHAX €ro OOBIYHO HA3bIBAIOT MTOMITOH.

Ha paguatop cTaBAT BEHTWIATOP: C HUM SKUJIKOCTH OXJIQXJAeTcs Jiydlle, OCOOEHHO
Ha HU3KUX CKOPOCTAX JBMKEHHS, KOrjJa HaOerarouiuil MOTOK BO3JyXa HE CIUIIKOM CHJIEH.
Aeme depe3 cHeUUANbHbIE MaTPyOKH IKUJIKOCTb OTBOJUTCA B OTHAENBHBIM  paauaTop
JUIS OTOTICHHSI CalloHa — «meuky». OHa OTIaeT TEeIUI0 CUCTEME BEHTWIALUH, YTOObI B CAJIOH
aBTOMOOWJIS TIOCTYHAJl TEIUIbIi BO3AyX. Takxke B CUCTEME €CTh TepMOCTAaTHUYECKHUI KiamaH, Win
TEPMOCTAT, PACIIMPUTENbHBIA 0AYOK U TaTYUK TEMIIEpPaTyphl.



WHxeHepbl MPOCKTUPYIOT COBPEMEHHBIC JBHTATEIH IO BHICOKHE pabodre TeMIepary-
pbl. DTO MO3BOJIET CHU3HMTH PACXO]] TOIUIMBA M KOJIMYECTBO BPEIHBIX BhIOpocoB. Hampumep,
cpennsiss  pabouass  Temmeparypa  asurareas  BMW 5201 1995 roma  Beimycka —
95 °C, ay takoii xe BMW 2018 roma — 110 °C. IToaToMy y COBpEMEHHBIX aBTOMOOWJICH CH-
cTeMa OXJIAKACHUS YCTPOCHA 3HAYMTENBHO CIOXKHEE: B HEll MOXKET OBITh HECKOJIBKO PajuaTo-
POB, pa3HbIe OMIIBI M TEPMOCTAT C JICKTPOHHBIM YIIPABICHUEM.

MoaBogawmin wnaHr  OTBOASLWNIA WNaHr
oTONUTENSA CanoHa oTonuTeNs canoHa

TepmocTat

Papuatop
oTonuTens
canoHa

BogsAHaa nomna
MopgoaAwmMn naTpybok

MapoBow WwnaHr pacwmpuTensHoro 6avka

MapooTBOAHBIN
LinaHr paguaTopa

PaclwmpuTtenbHbIf 6a4ok

-

OTBOAAWMA NaTpy6oK paguatopa

Papnatop , ‘

Pucynox 4.2 — KuakoctHas cuctema oxnaxaeaus JIBC u ee KOMIIOHEHTHI
4.3 DJjieMeHTbI KHIKOCTHOI CUCTeMbI OXJIAKIeHHUS IBUTATEIs

Paanartop. YV aGconoTHOro OONMBIIMHCTBA ABTOMOOMIIEH OH PAacHOJIOkKEH B MepeIHel ya-
CTH MOTOPHOTO OTCEKa. JTO MAaCCUBHAsl METAJJIMYECKasl TaHEIb C MEJKUMHU STYeiiKaMu.

PanuaTtop oxnaxaeHus ABUraTelss JIETKO MEpenyTaTh C KOHJIEHCATOPOM KOHAUIIMOHEpPA
WIM UHTEPKYJIEPOM, TO €CTh TEINIOOOMEHHUKOM JUIsl OXJIaXACHUS BO3[yXa B CHCTEMax TypOo-
HajnyBa. Bremne st geranu odyeHb noxoxu. Ho pagmatop oxnaxaeHus ABUTATENs] 0OBIYHO
camblil 607b1I0M U3 HUX. OH IOMOTaeT OTBECTH TEIUIO OT OXJaKJaromei xuakoctu. Yepes na-
TPYOKH OHa MOCTymHaeT B OaKH 10 KpasiM paguaropa. Jlanpline »KUAKOCTh MPOXOJUT Yepe3 SApo
panuaTopa — KOHCTPYKILIMIO U3 OYE€Hb MEJIKHUX TpyOOK M miacTUHOK. Ilpu 3ToM oHa oTjaer Ten-
JIO OKpYXaroIleMy BO3JyXy, TeMIepaTypa KOTOPOro HaMHOro Huxe. TpyOKu U MIaCTUHKH MO03-
BOJISIFOT YBEJIMUYUTH IUIOIIA b IOBEPXHOCTH U ClIENaTh paauaTop 3¢ deKTuBHEE.

B crappix MammHax Ha paguaTopax CTaBHJIM KpaHbl JJIS CIMBA OXJIaXKJAIOLIEH >KUIKO-
CTH, HampuMep, Ha 3UMY, HO B COBPEMEHHBIX aBTOMOOMJIIX Takoe BcTpeuaercs penko. MHoraa
B BEpXHEW yacTH paguaTopa ObIBaeT MpoOKa ¢ KJalaHOM, Yepe3 KOTOPBIA CTPaBIMBAIOT JIHUIIIHEE
JTaBJICHHUE B CUCTEME, HO Yallle €€ yCTaHABIMBAIOT TOJbKO Ha PaCIIUPUTEILHOM OadKe.



Hacoc oxnaxknarwomeii sxuakoctu (momma). CrcteMa OXJIaXISHUS HE MOXET paboTarh,
€CJIM B HEH He LUPKYJIUpYeT >KUIKOCTh. OHa HarpeBaeTcsi B OJHOM MECT€ — B JIBUraTelle,
a OXJIaKIAaeTcsa B APYrOM — B paAMaToOpe, MOITOMY JIOJIKHA ITOCTOSHHO IEPEMEILATHCS 110 BCel
cucreme. Hacoc (pucynok 4.3) obecrieunBaeT MUPKYJISAIMIO OXJIAKIAFOIICH JKUIKOCTH B CUCTEME
oxyaxzaeHusa. Hacoc nmpusoaurcs Bo BpameHue pemHeM ['PM unu pemHem npuBoja BCIIOMOra-
TEJbHBIX arperaroB. B nBUraTensx cOBpEeMEHHBIX aBTOMOOMIIEH BCE Yallle MCIOJIb3YIOTCS DJIeK-
TPUYECKHE HACOCHI OXJIAXKIAIOLIEH KUIKOCTH.

Pucynok 4.3 — Hacoc oxnaxaaronei ;K1IKoCTU

Tepmocrar (pucyHok 4.4) npeaHazHaueH s NoOAJEpKaHUS pabodel TeMIieparypbl
asurarens. TepmocTar SBISETCS aBTOMAaTUYECKUM KJIAIIaHOM YIIPABJIIEMBIM TEPMORJIEMEHTOM, B
3aBUCHUMOCTH OT TEMIIEPATYpPhl OXJIAKAAIOIIEH )KUIKOCTH TEPMOCTAT OTKPBIBAET WJIN 3aKPbIBAET
yTh aHTU(PU3Y K PATHATOPY OXJIAKICHHUS.

IIpu 3amycke aBurarens, Moka TEMIEpPATypa OXJIAKIAIOIIEH KUAKOCTU HE JTOCTUIIIA pa-
Ooueil TemmepaTypsl ABUTATENs, TEPMOCTAT 3aKPHIT M MYCKAET OXJIAXJAIOUIYI0 >KUJIKOCTh I10
MaJioMy Kpyry (Hacoc — pyOalika JABUraTessi — TepMocTaT — Hacoc).

[Ipu mocTrkeHUM OXJIaXKIAIOIIECH KUIKOCTH pabouel TemmepaTyphl JBUTATENS] TEPMO-
CTaT OTKPBIBAECTCSA U MYCKAET OXJIAXIAIOIIYIO JKUJIKOCTh IO OOJIBIIIOMY KPYTy, 4epe3 paauarop
OXJIAXKICHUS.

Pucynok 4.4 - TepmocTaT ¢ TBEpIbIM HAIOJIHUTEIEM



PacumpuresbHblil 0a40K NpeIHA3HAYEH [J11 KOMIICHCAIIUM PACUIMPEHUs OXJIaXIato-
mied KUJIKOCTU INpU HarpeBe. PaciiMpuTeNnbHbIM 0auoK M3rOTaBIMBAIOT M3 IOJIYIPO3pAYHON
MJTACTMACCHI, HA €r0 CTeHKE pa3mermaroT oTMeTku MIN/MAX 1t KOHTPOJISL YPOBHSI OXJIaXaa-
FOILIEH )KUIKOCTH B CUCTEME.

PacmmpurenbHblii 0a4oK 3aKpbIBaeTCs MPOOKOH, B KOTOPYIO BCTPOCHBI MapoOBOW (BbI-
MyCKHOW) KJIaliaH U BO3AYIIHBIN (BIyckHOM) kiamaH. Kiamana B mpoOke paciidpHUTeNbHOTO
0ayka IMOJICP)KUBAIOT MOBBIIeHHOE aaBieHue (1,1-1,3 Gapa) oxmakaarome XKUJIKOCTH B CH-
CTEME, 4TO NO3BOJISET NOBBICUTh TEMIEPATYPY KUIIEHUS OXJIAXKAAFOUIEH )KUIKOCTH.

BeHTHIATOpP OXJaXIEHUs paauaTopa NpeAHa3HAayeH Ui YCUJIEHUs II0TOKa BO3J1yXa
IIPOXOMAILEr0 Yepe3 paguaTop I €ro IPUHYIUTEIbHOTO OXJIAXKICHHUs, KOI/la €CTECTBEHHOIO
00/1yBa BEHTUJISITOpPA HEJOCTATOYHO.

[TpuBOA BEHTUIIATOPA MOXKET OBITh MEXaHUYECKUM MJIHM JeKTpudeckuM. [Tpu mexannye-
CKOM IIPUBOJIE€ BEHTWJIATOP MOXKET OBITh 3aKpEIUIEH Ha OJHOM OCH C HAacOCOM OXJIaKJAroLIeH
KUAKOCTU U paboTaTh MOCTOSHHO, JTMO0 MOKET OBITh COSAMHEH C MPUBOJIOM Yepe3 IEKTpoMar-
HUTHas, QPUKIMOHHAS, TUPABINYECKas, BI3KOCTHASA MyPTy U TOTJa OH OyJIeT BKIIIOUATHCS MPH
HEO0OXOOMMOCTH.

B GonbiminHCTBE COBPEMEHHBIX aBTOMOOMIIEH HCIIONIB3YIOTCS SIEKTPUUYECKUE BEHTHIISATO-
PBI, KOTOpBIE BKIIOYAIOTCS MPH HEOOXOIUMOCTH B JIOTIOJHUTEIFHOM O0IyBE€ BEHTHIIATOPA.
DNEeKTPUUECKUE BEHTUIISITOPHI MO3BOJISIOT aBTOMATUYECKU PErYIMPOBAaTH MOMEHThI BKIIIOUEHUS
Y BBIKJIFOUYEHHUS BEHTWISITOPA U U3MEHATh YacTOTY BpallleHUsl BEHTUIISTOpA.

JlaTuuKu TeMinepaTypbl OXJIaXJAMOIIEH KUIKOCTU IpPEeIHA3HAYEHbl JUIsl U3MEPEHUs U
KOHTpOJISI TeMrepaTypsl anTudpu3sa. Yarie Bcero oJiiH JaTYUK BBEPHYT B BEpXHUI 0a4OK pasiu-
aTopa, a Ipyrod BBEPHYT B PyOalllKy OXJIaXJICHHUS TOJOBKH Oyioka nunuHapoB. [lokazanus nat-
YUKOB TEMIIEPaTyphl OXJIAXKAAIOMIEH KUIKOCTH MOCTYMAIOT B OJIOK YIpaBlIEeHUS JBUTATEIIEM U
0TOOpakaroTCs yKa3aTejaeM TeMIIepaTyphl OXJIaXK/IAoIel KUAKOCTH U CUTHAIBHOM J1TaMIoi 1e-
perpeBa JABHUraTessi, KOTOpble pacloI0KeHbl Ha MPUOOPHOI aHeTn aBTOMOOUJIS.

Oxuakaawias KUAKOCTh. B kadecTBe OXJIaKIA0IMIENH KUIKOCTH UCIOIb3YETCs aHTHU-
¢bpussl ¢ HU3KOM Temmneparypoit 3amep3anus (-40°C wn— 65°C) u BBICOKOH TeMIepaTypoil Ku-
nenwus (+120 °C).

B kauecTBe aHTHU(PHU30B UCHOIB3YIOTCS BOJIHBIE PACTBOPHI 3TUJICHIIIMKOJS WM MPOIMH-
JIEHTJIMKOJIS.

Jlis moydeHus: HyKHbIX CBOMCTB B COCTaB aHTHU(pPHU3a BXOIAT JI0 IMOJyTOpa JIecsTKa
NPUCAIOK: MPOTUBOKOPPO3UMHBIX, AHTUBCIHEHMBAIONIUX, cTaOwim3upyooummx. VMMeHHO KoM-
IUIEKT IIPUCA/I0K OIpeIeIIeT KaueCTBO U 00JacTh MPUMEHEHHsI aHTH(Ppu3a.

AHTU(GPU3BI BBITYCKAIOTCS TMOO B KOHIIEHTPATOB, JINOO B BUJIE TOTOBBIX K MPUMEHEHUIO
pactBopoB. KoHIIEHTpaThl mepesa HCHOIb30BaHUEM DPa30aBIIAIOT B OMpPENEICHHON MPONOPLUU
JUCTUJUIMPOBAHHON BOJIOM.

[TpouzBoauTENM OKpAIIMBAIOT AaHTU(PPU3BI C TTOMOIIBI0 KpacUTENeH B pa3HbIe 1BeTa. Sp-
KU 1BeT aHTH(pHU3a 001er4aeT KOHTPOJIb €ro YpPOBHS M HAllOMUHAET O ero TokcuyHocTH. CoB-
naJieHue [BeTa JIByX Pa3HbIX aHTU(PU30B HE ABISAETCS CBUAETEILCTBOM UX COBMECTUMOCTH.

4.4 TIpuHUUI padoThl CHCTEMBbI OXJIAKAEHUSI IBUTraTeJIsl
Oxnaxaaronas ’HIKOCTh HarpeBaeTcs 3a CUET TeIlla BBIAENIEMOro B IMJIMH]Ipax ABUTa-

TeJsl, TOCTYNAeT B pauaTop, OXJIaXk/IaeTCsl B HEM U BO3BpaIllaeTcs B pyOallKy OXJIaXKICHUS IBU-
raTe’sl.



[upkynanus OXJIaXKJA0MEN KXUIKOCTH OCYILECTBISAETCS NPUHYAUTEIBHO C MOMOIIBIO
HACOCa OXJIAXKAAIOLIEH KUAKOCTH.

YcuneHHoe OXJIaKIeHNE OXJIAXAAI0UIEH )KUIKOCTA OCYIECTBISECTCSA 3a CUET NHTCHCHUB-
HOro 00/1yBa BO3AYXOM pajnaTopa BEHTHIATOPOM.

B cucreme oxnaxaeHus IBUraress CyLIECTBYIOT ABa Kpyra LMPKYJISALUYN OXJIAKIAOIEn
AKHUJIKOCTH: MaJbli U 00sbIION. Maliblif Kpyr HIUPKYISALKN: pyOalka OXIaKASHNs JBUTraTesss —
BOJIIHOM HAcOC — TepMOCTaT — pyOalllka OXJIaXKJIeHHs ABUratess. boibol Kpyr HUpKyss-
UK: pyOallika OXJIaXIEHUs JBUraTells — BOJSHOW HAacoC — TEpMOCTaT — paguaTrop — py-
Oalka oXJaXAeHus ABUratesns. PaamaTop oTomuTelns cajoHa MOXKET BXOJIUTb B MaJIbli UM B
0O0JIBIION KPYT HUPKYIALNUN B 3aBUCIMOCTH OT aBTOMOOHIIS.

IIpu 3amycke nBuraresns, MokKa TEMIEPATypa OXJIAXKIAIOLIEH KUIKOCTH HE JOCTUIIIA pa-
Ooueil TemrepaTypsl ABUTaTeNsl, TEPMOCTAT 3aKPHIT M IYCKAET OXJIAXKIAIOLIYI0 JKUIKOCTh 10
MaJIoMy KpyTy (Hacoc — pyOarka ABUraTessi — TepPMOCTaT — HACOC).

IIpu nocTukeHHn OXJaXKIarollel *XHUAKOCTH pabodel TeMiepaTypbl JBUTATENs TEPMO-
CTaT OTKPBIBAETCS U MyCKAET OXJIAXKIAIOUIYI0 >KUJKOCTh MO OOJIBIIOMY KpYTy, 4epe3 paauaTop
OXJIAXKICHUS.

Manplif Kpyr LMPKYJISLUM MpEeAHA3HAuYeH JUIs ObICTPOro BBIBEIEHUS JBUraTels Ha 3¢-
(bexTHUBHBIN pabounii TemmeparypHbld pexum. [Ipu mMaaoM Kpyre HUPKYISIIUH aHTHQpPU3 HE
IPOXOJUT Yepe3 paauaTop U (PakKTUUECKU HE OXJIaX1aeTCsl.

Bonbioil kpyr HUPKYISIUKM MpelHa3HAYeH JUIsl OXJaKIEHUsl aHTU(]pu3a Korjga JBUra-
TEJb yXKe JOCTUT Pabovyero TeMIepaTypHOTO PEKUMa.

Yem cunpHEEe HAarpeBaeTCs OXJIAXKAAIOLIAACSA KHUAKOCTb, TEM CHIIBHEE OTKpBIBACTCS TEp-
MOCTaT ¥ TeM O0oJbIIuil 00bEM OXJaXJAIOUIeH >KUIKOCTH IPOIMYCKAeTCs 4epe3 paauaTop U
OXJIAKJAETCSI TaM.

[TpuHIMN TEepeKTIIOYeHU MEXIY MaJIbIM W OOJIBIIMM KPYroM IUPKYJSLUU TO3BOJISET
MaKCHUMaJIbHO OBICTPO BBIBECTH XOJOAHBIM ABHUratenb B 3(QGEeKTHUBHBIN pabouuil Temmeparyp-
HBII PEKUM.

B nanOosiee cOBpeMEHHBIX 3KOJOTUYHBIX ABUTATENSIX MOTYT MMEThCS J1Ba KOHTypa CH-
CTEMbI OXJIAXKACHUSI, OTAEIbHBIN KOHTYp Ul 0JIOKa IMIUHAPOB U IPYrol OTIAENbHO ISl TOJ0B-
ku Onoka muuHapoB (I'BLY). Lupkymsiiust »KUIKOCTH B KaX/I0M U3 KOHTYPOB PEryIHpyeTcs OT-
JenbHBIM TepMocTaTtoM. [Ipu 3amycke X0JIOAHOTO ABUTATEINs OXJIaXKAAI0IIast KUIKOCTb B KOHTY-
pe 0Jioka IMIMHIPOB HE NepeKauuBaeTcsi U Harpesaercs: ObicTpee. OXiakaaromas KUAKOCTh B
rojioBke Onoka muiuHApoB (I'BIl) HaunHaeT HUpPKyIUpPOBaThH Cpazy U 3a0paB TEIJIO MMOCTYNAET B
panuatop oronutens. [To Mepe mporpesa nBUraTens BKIOYASTCS LUPKYIALUSA B KOHTYpe OJ0Ka
WIMHIPOB. Bo Bpemst paboThl 000MX KOHTYpPOB, B KOHTYPE OXJIQX/IEHHUS TOJIOBKH OJIOKa I1IM-
muaapos (I'bL), nognepxuBaercs Temieparypa Ha 15-20 rpaxycoB HUXKeE, 4UeM B KOHTYype 0JioKka
LHWIMHJIPOB, YTO MO3BOJISIET YIYYIIUTh HAMOJHEHHWE KaMep CropaHusi M Ipolecc cMeceodpaso-
BaHMsI, a TAK)KE CHU3UTh PUCK BOSHUKHOBEHUS JIETOHALUH.

OxJ1aX1aro1yI0 JKUJAKOCTh B CUCTEMY OXJIKICHUS 3JIMBAIOT YEPE3 FOPJIOBUHY PacIly-
puTenabHOro 6auka. OObeM CUCTEMBI OXJIAXKICHUS JIETKOBOTO aBTOMOOMIISL YKa3bIBaeTCs B PYKO-
BOJICTBE I10 9KCIUTyaTalliy Ha aBTOMOOUJIb U OOBIYHO COCTABISAET OT 6 110 12 JIUTpPOB.



4.5 HeucnpaBHOCTH CHCTEMbI OXJIAMKIEHU S

Haubosnee yacTbIMH HEMCTIPABHOCTSIMH CUCTEMBI OXJIAXKACHUS JIBUTATENS SABIISIOTCS:

» IleperpeB aBUraTesssi — IEpEerpeB ABHUraTessl BO3MOXKEH H3-3a CIEAYIOUIMX MPUYHH:
HU3KUH YpPOBEHb OXJIAXKIAIOIIEH KHMIKOCTH, Cadoe HaTsDKEHHEe MM OOpBIB pPEMHs Hacoca
OXJTXKIAIOMICH JKUJKOCTH, HEUCIPABHOCTh HACOCA OXJIKIAMOIICH J>KUIKOCTH, HEBKIIIOUCHHE
MY(TBI WIH BJIEKTPOABHUraTelsl BEHTUISITOPA, 3acaHie TEPMOCTaTa B 3aKPHITOM IOJIOKEHHH,
OTJIOKECHHUE OOJIBIIOTO KOJIMYECTBA HAKUIU B CHUCTEME OXJIAXKICHHS, CHIbHOE 3arps3HCHUE
HApY)KHOW MOBEPXHOCTH pajMaTopa, HEHCIPABHOCTh KiIalaHa NMpOoOKH pajuaTopa WM pacliu-
pPUTEIBHOTO OayKa.

» IlageHue ypoBH#A OXJIa:KAal0lIel KUAKOCTH — MOXXET IPOU30NTH B pe3ysIbTare yTeu-
KW WU BbIKUNaHUsA. [Ipy OHM)KEHUHN YPOBHS OXJIQXKIAIOIIECH JKUIKOCTH B PE3yJIbTaTe BBIKHIIA-
HUS CIIeNyeT JOJHUTh B PACHIMPHUTEIbHBIN 0adoK AUCTHIUIMPOBAHHOM BoAbl. [lpu moHmKeHHH
YPOBHSI OXJIKIAIOMICH KUIKOCTH B PE3YJIbTAaTe YTCUKH CICAYET JOJUTh B PACIIUPUTEIbHBIN
06avok aHTH(PU3.

* [Iporeukn B marpydkax, NUIAHTaX W MeCTax MX NPHCOeTHHEHUsI — TATPYOKU H
IUJIAHTH CHCTEMbI OXJIAXKJICHUS JIBUTATENS MOJIBEPKEHBI IEPEMECHHOMY BO3JICHCTBUIO HU3KHUX H
BBICOKMX TEMIIEpATyp, YTO MPUBOIUT K MOSBICHUIO B HUX TPEIIMH U MOCIEAYIOMIUM TPOTEUKaM.
[TpoTeuku Taxke BO3MOXKHBI B MECTaX MPUCOCTMHEHHUS ATPYOKOB U IIIJIAHTOB U3-32 OCJIA0ICHHS
BHUHTOBBIX M ITPYKHHHBIX XOMYTOB.

* Teub pagumaTopa — BO3HUKACT M3-32 KOPPO3UHN M MEXAaHUYECKHX BO3ACUCTBHUI HA pau-
aTop, KPaTKOCPOYHO PEIIUTh MPOOJIEMY MOXHO C TOMOIIbIO CIICIUAIBLHOIO TePMETHKA, HO B
JAbHEHIIIEM painaTop MPHUIETCS B JIFOOOM Cily4ae 3aMEHHTb.

* Teub caTbHHKA HACOCA OXJIAKIAIONIEH KHIKOCTH — BEIIET K CHUKCHUIO YPOBHIO aH-
TU(PHU3a U BBIXOY U3 CTPOS MOJAIIMITHAKA HACOCA M3-32 BEIMBIBAEMOI CMa3KH.

* BbIxoa u3 cTposi TepMocTaTa — 3ae/laHUe KiaraHa TePMOCTaTa B OJHOM M3 KpalHUX
WA TIPOMEKYTOUYHBIX TOJIOKEHUH BEJET K MOCTOSHHOMY HENPOTPEBY WM TIEPETPEBY JIBUTATE-
JIs1, yBETMYEHHOMY PacXo/y TOIUIMBA, YCHIEHHOMY U3HOCY JABHUTATEIIs.

* BbIXoa u3 cTPOs KJaNaHa B KPbIIIKE PACHIMPUTEILHOI0 0ayKka WM paauaTopa—
3aJIMIaHue KIlallaHa B OTKPBITOM ITOJIOKEHUH BEJIET K HEBO3MOXKHOCTH CO3/IaHUS MTOBBIIIIEHHOTO
JIABJICHUS] B CUCTEME OXJIAKJCHMS M 3aKUIaHMIO aHTU(pH3a Npu Oojee HU3KOW TemmepaType.
[pu 3anunaHum KianaHa B 3aKPHITOM TTOJIOKEHHU MIPUBEIET BO BpeMsi paOOTHI ABUTATENS K CO-
3/IaHUIO YPE3MEPHOTO JaBJICHUs, YTO MOKET IIPUBECTH K MPOTEUKaM aHTU(pHU3a WM Jaxe pas-
pBIBY MaTpyOKOB HIIM PacIIUPUTENIbHOTO Oauka. [Ipu OCTBIBaHMM ABHTATENsl B CHCTEME OXJa-
KJICHUS CO3/IaCTCSI CHIIbHOE Pa3psHKEHHE, YTO MOXKET BBI3BATh MOJICOC BO3yXa B CHCTEMY OXJIa-
KIIEHUS Yepe3 MPOKIAJAKA U COCIMHEHUS, a BOZHUKAIONIME TP 3TOM TapOBO3IYIIHBIE TPOOKH
NPUBEIYT K HAPYIICHUIO IUPKYISIIIUN aHTU(PPH3A U TTOCIIEAYIOIIEMY MTEPErpeBY IBUTATEIS.



Jlexkuusa 5
CUCTEMA CMA3KH

5.1 O0uree ycTpOHCTBO CHCTEMBI CMA3KH

CMma3zouHas cucTteMa CIIYKMUT Ul MOABOJA Macjia K TPYLIMMCS HMOBEPXHOCTSAM JeTajel
JIBUTATENS C IeJbI0 YMEHBIICHUS TIOTEPh HAa TPEHHE, OXJIKACHUS MX, OYUCTKA OT MPOIYKTOB
W3HAIIMBaHUs, 3aMe/IJICHUs U3HAIMBAHM JeTalell U npeaoxpaHeHus ot koppo3uu. OHa BKIItO-
4aeT B ce0s: MaCIISTHBIN MOJJIOH; MACIISTHBIA HACOC C PEAYKIIMOHHBIM KJIAIIAHOM U MaclIONpHUEM-
HUKOM; MacCJISIHBIA (DMIIBTDP; MacIONPHUBO/BI (KaHAJIBl B TOJOBKE U OJIOKE HUIMHIPOB, KOJEHYA-
TOM U paclpe/leIUTEIIHOM Bajlax); 3aJJMBHYIO TOPJIOBHHY; yYKa3aTelb YPOBHS Macia, a TaKXe CHU-
CTeMY BEHTWJIALIUU KapTepa.

B coBpeMeHHBIX BUTATENAX CMa3Ka K TPYIIMMCS TOBEPXHOCTSM JIeTajei MOKET TOJBO-
JUThCA: 10/ IaBJIEHUEM C HETIPEPBIBHOM Mojaueil Macia, o JaBJIeHUEM C MEePHOAUYECKON Io-
nadeit (MyIbCUPYIOMIHMA crioco0) U pa30opbI3rUBaHUEM.

B 3aBucumocTH oT croco0a moABoja cMa3ku K TPYLIMMCS MOBEPXHOCTSAM JeTajlell cMa-
304HbIE CUCTEMBI OJPA3JENAIOTCA Ha TPU TPYIIBL: pa3OpbI3rUBaHUEM, O] IaBJICHUEM U KOM-
OMHUpOBaHHAs.
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Pucynok 5.1 — DnemMeHThI cUCTEMBbI CMa3KH



OcCHOBHBIE 3JIEMEHTBI CMA304HOM CHCTEMBbI ABHIraTe sl aBTOMOOMJISA:
1. 3anuBHas TOPJIOBUHA, IPEIHA3HAUEHHAs JJIs 3aJIMBKU MacJla B CUCTEMY.
2. [TonnoH kaprepa HaXOOUTCS B HWYKHEH 4YacTH KopIlyca ABUIaTeis, U OH Ipen-
CTaBJIsIeT co00M OTKPBITHIM pe3epByap. FIMEHHO 10 ypOBHIO KMJIKOCTH B IIOJJIOHE ONPEIEIIACT-
Csl, TOCTaTOYHO JIM B CUCTEME Macja — 3TO MOKHO IPOBEPUTH BPYUHYIO C IIOMOIIBIO 11yNa, a B
COBPEMEHHBIX MalIMHAX €CTh JATUYMKHU, OTCIEKUBAIOLIME 00beM CMa30uHOM kuakoctu. B ca-
MOM HU3Y MOJJIOHA PACIIONIOKEHO CIMBHOE OTBEPCTHUE, Yepe3 KOTOPOE Macil0 €CTECTBEHHBIM 00-
pa3oM BBIXOJUT IIPHU €T0 3aMEHE.
3. Macn03a00pHHK, KOHCTPYKIMSI KOTOPOTO COCTOUT U3 MaTpyOKa, COeAMHSIOLIETO
HOJJIOH C HACOCOM, U (PMIIbTpa rpy00i OUUCTKH.
4. MacnsHblii Hacoc — 4epe3 Maci03a00pHUK OH BCAChIBAET CMA30YHYIO JKUIKOCTb
U3 MOJI0HA U MOAAET €€ MO/ JaBJICHUEM B pabouyro cucTeMy. JTOT arperar BKJIHOYAeTCsl OAHO-
BPEMEHHO C MOTOPOM, U BBIXOJl €r0 U3 CTPOsl UpeBar MoJIOMKaMHu aBuraress. IIpuBogoM ciayxut
KOJIEHBAJI, paclipe/iBajl UJIM BCIIOMOraTeIbHbIN PUBOAHON Ball. B pa3nuyHbIX aBTOMOOMIISAX HC-
II0JIB3YIOTCSI Pa3HbIE TUIIBI HACOCOB: IIECTEPEHYATHIE, ABYXCTYIIEHYATHIE, POTOPHBIE.
S. MacnsHblit GUIBTP — CKBO3b HETO IMPOXOJIUT BCE Macilo, HAXOAAIIeecs B CUCTEME.
3agaua GUIbTPa — OYMIATH CMA30YHYIO KUAKOCTh OT Harapa, MeTalIM4eCKUX YacTULl U APYTHX
WHOPOJHBIX TEJI. DTH yCTPOWCTBA OBIBAIOT HEpa3OOpHBIE ((PWIBTP MEHSETCS IEIUKOM) JTHOO
pa3bopHbIe, KOTJa eCTh 3aMEHSEMBbIH (PIIIbTPYIOIINN HIIEMEHT.
6. MacnsiHplii paguaTop npeaHazHaueH Ui OXJIAXICHUS pabouei KUIKOCTH B CHU-
creme cMa3ku. CaM e OH OXJIaKJaeTcst 6Jaroiaps miiacTUHAM U TETTIOOTBOISIIUM TPyOKam, Ha
KOTOpBIE ITONaaeT BO3AYIIHbBIN IOTOK.
7. Maructpaiiu ¥ KaHaJlbl COEUHSIOT MEXY COOOH OT/AEIbHbBIC 3JIEMEHThl CMa304-
HOM CUCTEMBI.
8. Macnsusle popcyHKH HEOOXOUMBI JUIS [T0JIa4X Macja BHYTPb LIUJIUHIPOB.
9. Paznuunble natunku. K ynciny oCHOBHBIX IpUOOPOB CMa304HOM CUCTEMBI JBUTa-
TeJsl OTHOCSTCS JaTUYMKU JaBJICHUs, TeMIepaTypbl U ypoBHS macia. OHM IepenaroT JaHHbIE B
AJIEKTPOHHBIN OJIOK yMpaBiIeHUS aBTOMOOMIIEM U CUTHAJIM3UPYIOT O BBIXOJE NMapaMeTpPOB 3a JOMY-
CTUMBIE TIPE/IEIIbI.

10.  TlepemyckHble W peAyKIMOHHBIE KJamaHbl 0OECIIEYMBAIOT aBTOMATH3AIHIO IMPO-
1ecca JIBUKEHUs Macia BHYTPU CUCTEMBI, B TOM YHCJie KOHTPOJIUPYIOT pabouee naBieHue. MoH-
TUPYIOTCSI OHM Ha BXOJ1e-BBIXOJI€ BEYIIHUX 3JIEMEHTOB CUCTEMbI — HacoC, GUIBTP U TIp.

5.2 llpuHuun padoThl U BUABI CHCTEM CMAa3KH

Bce cma3ouHbIe CHCTEMBI pa3ieisaioT Ha JIBE OCHOBHBIE TPYIIBL: C «CYXUM» U C «MOK-
peiM» KaptepoMm. [locnmenuss Oosee momynsipHa, Onarogapsi mpoctore peanusanuu. C Apyrou
CTOPOHBI KOHCTPYKIHUU C «KMOKPBIM)» KapTEPOM CKIIOHHBI K TAKUM HpO6J’ICMaM, KaK BCIICHUBAHUC
U pacIieCKMBaHHE MOTOPHOTO Maclia, MPUBOALAIIEE K MepenagaM ypoBHs. B aTom ciydae ero
1oJiaya B CUCTEMY MOXET OBITh HECTAOUITHLHOM.

OTIUYUTENBHON YepTON «CYXHMX» CHCTEM SIBIISIETCS HAIMYME OTAEIBHOro 0aka, B KOTO-
POM XpaHHUTCS MOTOPHOE Maciao. MOTOpPHOE MAacio MOCie MOCTYIUICHUSI B ABUTaTElbh CTEKAeT B
noaaA0H, HO HC HAKAIlJIMBACTCA B HEM, a IEPCKAYUBACTCA Ha3aad B Oak JOITIOJIHUTCIIbHBIM HACO-
coM. Kaprep B TakoM cirydae BCET/Ia OCTaeTCs CyXHUM.

DTa KOHCTPYKIUS CIIOKHEE U JIOPOXKE B M3TOTOBIICHUH, OJHAKO, MTO3BOJISICT YMEHBITUTh
BBICOTY JABUTaTCIIA U obOecrneunBaeT HAaACKHYIO CMa3Ky IMpHU ABUXKCHUHA aBTOMOOMJIS 110 HAKJIOH-



HBIM TTOBEPXHOCTSIM. DTO ONPEAeTHIo cPepy MPUMEHEHHSI CHCTEM C «CYXHUM» KapTepoM — TIpe-
UMYIIECTBEHHO B aBTOMOOMIISIX BEICOKOW MTPOXOJUMOCTH M CIICIITEXHHKE.

[IpuHIMIIHATIEHO MACIO MOXKET MOJaBaThCA K OCHOBHBIM Y3JIaM JBUIATEIIS TPEMS CIIOCO-
Oamu:

— Ilon naBnennem. Macio nofaeTcss IPUHYAUTEIBHO KO BCEM y3JIaM JIBUTATENS MIPH I10-
MOIIIM Hacoca.

— Paz0OpbizruBannem uimn caMoTekoM. [lo1aua BEIOIHSETCS O/ ACHCTBUEM LIEHTPO-
OC)KHOM CHJTBI BPAIIAIOIINUXCSA JIeTaneu npuraress. [Ipu 3ToM Macio pasnensercs Ha MEJIKHUE Ya-
CTUYKH, BHEIIIHE TIOX0XKME HAa MAaCJISIHbIN TyMaH. biiarogapst 5’ToMmy cmaska 3arojHsieT Bce mpo-
CTPAHCTBO MEXAY JETAISIMU MOTOPA U OCEAAET HA UX TOBEPXHOCTH.

— YacTU4HO MO/ IaBJICHUEM U YaCTUYHO CaMOTEeKOM (KOMOMHHUPOBAHHBIN MeTON). B
ATOM CJIy4ae Macjio K HauOoJjee BaKHBIM y3J1aM OCYIIECTBIISICTCS MO JABICHUEM, a JIJIsl BCEi
OCTaJIbHOU KOHCTPYKIIUU Pa30phI3TUBAHUEM.

B coBpemMeHHOM aBTOMOOHMJIECTPOCHUHU IMPAKTHUYECKH BCETJa MPUMEHSIOT KOMOHMHHPO-
BaHHBIN CrIOCO0, MOCKOJIBKY OH MO3BOJISET 00Jiee SKOHOMHO PacXo0BaTh CMa30uHble MaTepUa-
JIbl U TIPU 3TOM FapaHTUPYET CBOEBPEMEHHYIO CMa3Ky OCHOBHBIX JI€TaJIEH.

[Iporecc cmasku aBHUraTens MpeacTaBisieT co0ol moBropstomuics mukia. OH COCTOUT U3
CIEAYIOLIMX ATaIlOB:

— B MomeHT 3amycka aBuraTens IpuBOJIUTCS B JEHCTBUE MACIISIHBIN HACOC.

— Macn03a60pHUK HAUMHAET BCACHIBATH MACIIO U3 MOI0HA KapTepa, BBITOIHSISA TPyOyIo
OYHCTKY.

— Ha Bx0/1€ B HacOC Macjio MPOXOUT Yepe3 MACISIHBINA (DUIIBTP, T BHIMOIHSIECTCS TOH-
Kas OYHCTKA.

— W3 Hacoca o MaructpaisiM Macio MOJAeTCsl Ha TAKUE y3J1bl JBUTATENs KaK MOIIUII-
HUKHU (BKJIQIBIIIN) KOJIEHBAJA, OMOPHI paclpeBaia, MOPITHEBbIEe KOJbIIA, a TAKKe Ha pabouyro
MOBEPXHOCTH IMIMHIAPOB. J[J151 3TOro B CUCTEME MOTYT OBITh YCTAaHOBJIEHBI CIIEIIUANbHBIE (Op-
CYHKH WJIU TIPOCTO BBIMIOJTHEHBI OTBEPCTHUS B OJIOKE.

— M3numkn macna, mogaBaeMor Ha OCHOBHBIE Y3JIbl, CTEKAIOT Yepe3 CIEIUaIbHbIE 3a30-
pbl Ha KPUBOLIUITHO-IIATYHHBIN U Ta30pacipeaeIuTeNbHbId MEXaHU3Mbl. VIX OBIKyIIMECS 3iie-
MEHTHI BBITMIOJHSIOT pa30pbI3ruBaHune padouei KUIAKOCTH, UTO OOECIIEYUBACT €€ MOMaJ aHNe Ha
OCTaJIbHbIE JETAU JBUTATEIIS.

— Macno crekaet oOpaTHO B IOJZIOH KapTepa, CMbIBasi C IeTajeil MOTopa METaNInYECKYIO
CTPYXKY, Harap u Apyrue 3arps3HeHus.

— Ilocne 3Toro HMKI NOBTOPSAETCS.

JlaBneHue macia B CUCTEME MOXKET HaxoauThes B ipenenax ot 0,2 Mlla go 1,6 MITa.

Jlyig pa3HBIX TUIIOB ABHUraTenei Tpedyercs pa3nuyHbli o0beM Macia B cucreMe. B koH-
CTPYKIUSAX C «MOKPBIM» KapTepOM MHUHUMAJIbHOE M MaKCHMaJIbHOE 3HAYCHHE YPOBHsS padboueit
KHUIKOCTH OTPEACNISIETCS MPU TOMOIIU CIEIHATBHOTO ITyMa, KOTOPBIA pacroiokeH Ha OJoke
IMHIPOB. OH UMEET JBE METKHU «Min» M «max.

[IpoBepky ypoBHs Macia B CUCTEME BBINOJHSIIOT HA 3arilyllIEHHOM JBUraTele MOCIE TO-
ro, Kak OH mpopaboTal HEKOTOpoe BpeMs. B 3ToM ciiyyae OHO TOCTaTOYHO MPOTPEBAETCS U CTe-
KaeT B ojoH. [I[yn BBITACKMBAIOT, MPOTUPAIOT TPSAMKON (BETOIIBIO) U MOTPYKAIOT 0OpaTHO B
nojaoH. Jlajee 10CTatOT HOBTOPHO M MPOBEPSAIOT ypOBEHB. Eciin Macio, momnasiiee npu 3TOM Ha
IIYTI, BEIXOIUT 3a MPEACIIbl MAaKCUMATbHOTO WJIM MUHUMAJIBHOTO 3HAYeHUsT HE00X0IUMa JOJTUB-
Ka WJIM CJIUB Macya. TakXe 3TOT Croco0 MO3BOJISIET ONPEACIIUTh COCTOSTHUE U CTETICHD 3arpsi3He-
HUSL.



B 3aBucuMoOCTH OT BHJAa MU MOIIHOCTH MOTOpa 00BEM Macjia B CHUCTEME CMa3Ku MOXKET
ObITH OT 3,5 10 7,5 AUTPOB.

Oco0BIX KOHCTPYKTUBHBIX PA3JIMYUil B CMa30YHBIX CUCTEMaX OCH3MHOBOTO U JU3EIHHOTO
MOTOpoB HeT. OHAKO, TOCKOJIBKY padoTa MU3EeNBHOTO ABUTATENs CBsA3aHA ¢ 00Jiee BHICOKUMU
TeMIepaTypamMu, OCHOBHBIM OTJIMYMEM SBJISIETCS MCIIOIb3YEMOE MOTOPHOE Macio. ba3oBas oc-
HOBA JM3EJIBHOTO Macja aHaJIOTMYHa UCIOJIb3YeMON B OEH3MHOBBIX MOTOPHBIX MaciiaX, HO UMe-
eT JIpyroii makeT NpHUcagoK, KOTOPbIE MO3BOJISIOT 00ECIeUUTh el creayronue GyHKINH:

1) BbicOKyI0 MOIOIIYIO CIIOCOOHOCTb — JAM3EJIbHBIE JBUTATEIU CKIOHHBI K OOMIBHOMY
00pa3oBaHUIO CaxH, a MIOTOMY TpeOytoT MHTEHCUBHOM OYHCTKH.
2) YCTOWYMBOCTh K OKUCIICHUIO — U3-32 BBICOKOM CTETICHU CXKAaTHsl, B KapTep IU3eNsl MOTYT Ipo-
HUKaTh OTPaOOTaBIIKE ra3bl, YTO MIPUBOJUT K OKHCICHUIO MOTOPHOTO Maciia u Ooiiee OBICTpOit
BBIPaOOTKE €ro pecypca.

Macio, ucroib3yeMoe B CMa304HOM CUCTEME, MOXKET ObITh CHHTETUYECKUM, MHHEPATh-
HBIM WJIM [TOJIYCUHTETUYECKUM. B 3aBUCHUMOCTH OT TOr0, KAKOW THUIl UCIOJIb3YETCS, ONPEHEIISIIOT
CPOKH €r0 3aMEHBI.

MakcumanbHO JOJITO CIY’KaT CUHTETUYECKOE M IMOJTYCHMHTETUYECKOE MAacio, KOTOpbIE
[IPU HOPMAJIbHBIX YCIOBUSX IKCIUTyaTalluu He TpeOyroT oOHoBIeHUS 10 10-15 ThICAY KHIIOMET-
poB mpolera.

MuHepanbHbIe MacJa CIIy)KaT OKOJIO 5 ThICSY KHJIOMETPOB IIpoodera.

Macasinblif OAIOH SBISIETCS pe3epByapoM Jiiist Macia. OH 3aKpbIBaeT JBUTATENH CHU3Y,
Y B HEM MACJIO OXJIaXAaeTcsa. MacisHbli MOAJIOH - CTaJbHOM, IITAMIOBAaHHBIN. BHYTpH nmoano-
Ha MMeEETCs CIelUalbHas Meperopoka, yMeHbIlamas Kojaebanus Macia npu JBUKEHUH aBTO-
MoOus. [logaoH kpenuTcst K HUKHEMY TOpIly OJOKa HUIUHAPOB (K KapTepy) uepes YIIOTHH-
TENbHYIO MPOKIIAJKY, U3TOTOBICHHYIO U3 IPOOKOPE3nHOBOM cMecu. OH MMeeT pe3r0oBOe OTBEP-
CTHE ¢ TPOOKOH, MpeIHa3HAUEHHOE IS CIMBa Macha.

5.3 MaciasiHbIe HACOChI — HA3HAYEHHUE U TUIIBI

MacisiHbIii HACOC M10JIa€T MAaCIO MO AABJICHUEM K TPYIIUMCS MOBEPXHOCTIM JE€TalIeh
nsurarens. Ha nBuratensx NpUMEHSIOT MacisiHbIE HACOCHI IIECTEPEHHOrO THUIA C YCTAHOBJICH-
HbIM B HAacOC€ PEIYKIIMOHHBIM KIIAIAHOM, OTPEryJupoBaHHbIM Ha AaBieHue 0,45 Mlla u He
MOJJIEXKALIUM PETYIMPOBKE B IIPOLECCE IKCILTYaTALINH.

Macnanvtit nacoc 0suzamens ¢ wecmepHamu HapyHcHo2o 3ayenienus (PUCyHOK 5.2)
MMEET JIBE IIECTEPHHU Hapyx)HOro 3anermieHus. K kopnycy 7 Hacoca depes KpBIIIKY 5 TpUKpen-
JIeH MacJONpHUEeMHbIH MaTpyOok 2 ¢ QuibTpyromeil ceTkoi 1 U peAyKIMOHHBIM KJIallaHoM 3.
Benymas mecrepHst 8 HanpeccoBaHa Ha BeayuieMm Baity 10 Hacoca. Benomas mectepHst 6 cBo-
00/1HO BpalaeTcsi Ha ocH 9, 3ampeccoBaHHOM B Kopiyce Hacoca. [Ipu BpallieHuu mecTepeH co-
3/1aeTcs pa3pexeHne, Maciao yepe3 QUiIbTPYIOUIYIO CeTKY U MaTpyOOK MOCTYHAET MO KPBIMIKY 5
Hacoca M 4epe3 OTBEPCTHE B KPBILIKE - B MTOJIOCTh Pa3pe’KeHusl Kopmyca Hacoca. Macio, 3amo-
HSIOIIEe BMAIMHBI MEXIY 3yObsIMH ILIECTEPEH, MEPEHOCUTCS B MOJOCTh HarHeTaHus, a OTTyJa
MOCTYMaeT B MPUEMHBIN KaHai OJ0Ka IWIMHAPOB aBurarens. [Ipu moBbIIeHUN JaBICHUS Macia
B CMa304HOMN cucTeme 0oJiee JOMYCTUMOI0 PeIyKIIMOHHBIN KiarnaH 3 OTKpPBIBAeTCs, MeperycKas
IIPU 3TOM YacTh Maciia U3 MOJIOCTH HarHeTaHWs B MAacCJONPUEMHBIA MaTpyOoOK 2, U JaBJEHHE B
CUCTEeME He MOoBbIIIaeTcs. /laBineHne OTKpITUS PEAYKIIMOHHOIO KilanaHa He perynupyercs. OHo
obecrieunBaercs ero npyxuHou 4. Benymemy Bany 10 Hacoca BpaiieHne mepenaercs ¢ moMo-
1IpI0 mecTepHy 11 Bana nmpuBoAa MACISTHOTO HACOCa, KOTOPBIA MPUBOJUTCS LIEMHON Mepenaydeii



OT KOJICHYaTOro Baja ABHraress. MacisiHbIi HaCOC YCTaHOBJICH BHYTPH MAcCIISTHOTO IMOJIOHA U
NpPUKpEIUIECH IByMs 00iITaMu K OJOKY LHUIHHIPOB.
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1 — cetka; 2 — maTpy0Ook; 3 — kianan; 4 — npyxuHa; 5 — kpsika; 6, 8, 11 — mecrepuu; 7 — kop-
nyc; 9 —ocp; 10 — Ban
Pucynok 5.2 — MacisiHbIi HAcOC C MIECTEPHAMU HAPYKHOTO 3alleTIICHUS

Macnsanwtit Hacoc ¢ wecmepHamu eHympennezo 3ayenienus (PUCyHok 5.3) cocTouT u3
Kopnyca 1, Kkpblku 7, Beayuied 3 1 BeJOMOU 2 HIECTEPEH, MACIONPUEMHHUKA 8§ U PeTYKLIMOHHO-
ro kiarnana 4. Kopnyc nHacoca ot u3 yyryHa. OH UMeeT JBE MOJ0CTU (BCAChIBAaHUS U HarHe-
TaHUs), KOTOPBIC pa3JeieHbl MKy COo00i BBICTYIIOM 9. Bemnyimas u Begomasi IECTEPHU HU3TO-
TOBJICHBI W3 CIIEYEHHOTO MaTepuaja M pa3MEIIeHbl BHYTpU Kopmyca. Bemymas mectepHs 3
YCTaHOBJICHA Ha TMEpeITHEM KOHIIE KOJIeHUaToro Baja 10, KOTOpHIN YIUIOTHSAETCS B KPBIIIKE HACO-
ca MamxeToi 6. K xoprycy npukpenyieHbl MacIoIpUeMHUK ¢ QUIBTPYIONIEH CeTKON M KPBIIIKA.
Kpsiika 7 Hacoca oT/IMTa U3 aTIOMUHHMEBOrO CIljlaBa. B Hell pa3MellleH peayKIMOHHbINA KanaH
4, naBieHue cpabaThIBaHHUS KOTOPOTO 00eCeUnBaeTCs MPYKUHOU 5.
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Pucynok 5.3 — MacisiHblii Hacoc ¢ IECTEPHIMU BHYTPEHHETO 3aLIECTIIICHUS

1 — kopnyc; 2, 3 — miectepHu; 4 — Kianax; 5 — npyxuHa; 6 — MaH)xeTa; 7 — KpbIIIKa; 8 —
MacJIONPUEMHHUK; 9 — BbIcTyr; 10 — Ban

IIpu BpalieHuu HECTEpEH Macio YEPe3 MACIONPUEMHUK MOCTYNAET BO BCACBIBAIOLLYIO

MoJIocTh Hacoca. OHO 3amoNHSAET BIIaAUHBI MCIKIY 3Y6B}IMI/I IECTCPCH, MCPECHOCUTCA B IMOJIOCTH



HarHeTaHUs U O] JaBJICHHEM HalpaBisieTcsl B IPUEMHBIN KaHan Oyioka UMIMHIAPOB. Penykuu-
OHHBIN KJamaH Cpa6aTBIBa€T IIpu BO3paCTaHUU AABJICHUA BBIIIC AOITYCTHUMOI'O U IMECPCIYCKACT
4acTh Macja U3 HarHeTaTeJIbHOM MOJIOCTH Hacoca BO BcachiBarolyto. Ilonaua Hacoca pasHa 34
JI/MHH TP 9aCTOTE BpALICHAs Beayleil mectepun 6000 Mun ', a cosnaBaemoe naienue - 0,5
MIIa.

5.4 Macasinbiii puiabTp

Macasinblif pUIBTP OUYMIIAET MACIIO OT TBEPABIX YACTHUIL (MPOAYKTOB U3HOCA TPYIIUXCS
JieTaneil, Harapa u T.Il.), TaK KaK OHU BBI3BIBAIOT IMOBBIINICHHOE M3HAIIMBAHUE JI€Talel U 3aco-
PSIOT MAaclSIHBIE MarucTpainu. Ha JerkoBbIX aBTOMOOWIISX MPUMEHSIETCS MACISHBIA (DUIBTP
MOJIHOMIOTOYHBIN (MPOMYCKAeT BCE HarHETaeMOEe Macio), HEpPa30OPHBIM, ¢ MEPEMYCKHBIM U TPO-
THUBOJIPEHAKHBIM KJIAIIAHAMM.
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1 — xopmyc; 2 — nuuie; 3, 5 — knanansl; 4, 6 — OTBepCTUS; 7 — KONBIIO; 8 — KpbIIIKa; 9 —
GUIBTPYIOMUN YIIEMEHT
Pucynoxk 5,4 — MacnsiHblii GUIBTp

B xopnyce 1 ¢unbtpa (pucyHok 5.4) HaxoauTcs OyMa)KHBIM (UIBTPYIOLIUN 3JIEMEHT 9
CO CHelHabHOM BCTAaBKOW M3 BUCKO3HOTO BOJIOKHA. Harneraemoe Hacocom Macio MOCTYINaeT
yepe3 OTBEPCTHs 6 B JHUILE 2 B HAPYNKHYIO MOJIOCTh (PUIIbTPA, MPOXOAUT Yepe3 NOphl PUIbTPY-
IOIIETO dJIeMEeHTa 9, OYMIAeTCsl B HEM U BBIXOJUT B MAacisSHYIO MarucTpajib OJoKa LMUIUHAPOB
U3 LEHTpaJIbHON YacTu GUIIbTpa yepe3 orBepctue 4. BeTaBka (GMIBTPYIOIIETO 3IeMEHTa OuunIla-
€T MacJIo MpH IMYCKEe XOJIOJAHOTO JIBUTATEINS, KOTJa OHO HE MOXKET POUTH yepe3 MOopbl OyMaXKHO-
ro GuIBTpyoLero eMenTa. [lpu cuiabHOM 3arps3HeHU QUIBTPa, a TAKKe MPHU MOBBIIIEHHON
BA3KOCTH Macja (IIpyM HU3KHUX TEMIIEpaTypax) OTKpPBIBAECTCS MEPENMYCKHON KJIalaH 5 MacistHOrO
buibTpa, UMEIOUINI IPYXUHY, U HEOUHUIIEHHOE Macao U3 (PUIbTpa MOCTYNaeT B MacJIIHYIO Ma-
ructpanb. [IpoTuBoApeHaXHBIN KianmaH 3, BBIMOJHEHHBIA B BHJAE MAHKEThl M3 CHEIHAIbHOMN
MAacJIOCTOMKOW pe3UHbI, IPONycKas Macio B (UIbTP, MPEAOTBpAIAaeT BHITEKAHUE €ro U3 CMa-
304YHON CHCTEMBI B MACISHBIN MMOI0H MPU HEpabOTaIoLIeM JIBUraTesie. ITO MO3BOJISIET YCKOPUTh
1oJ1ady Maciia K TpYLUIMMCS IIOBEPXHOCTSM JIeTajel JBUraTels I0Cie €ro MycKa.


https://carspec.info/sistema-smazki#pic5

MacnsHblil GUIBTp KpenuTesl K 070Ky LHWIMHIPOB Ha CIELUAIBHOM Pe3b0OBOM HITYIIE-
pe, UIs 4ero B AHMIIE (GUIBTpAa UMEETCsS pe3p0oBoe oTBepcTHE 4. Pe3nHOBOE KOJIBIIO 7, HAZETOE
Ha KPBIIIKY 8, 00ecreunBaeT repMEeTHYHOCTh YCTAaHOBKU (puibTpa Ha OJIOKE LMIMHIPOB JIBUTA-
tens. st 3¢ hekTuBHONM 0OYMCTKH Maciia GUIBTP 3aMEHSIOT IIPH CMEHE Maclia B IBUTATEJIE.

Ha aBTOMOOWJISIX IIMPOKOE NPUMEHEHHE TAKKe HMEIOT (PUIALTPBI LEHTPOOEKHOI
OYMCTKH MacJja, uiy neHTpudyru. B nearpudyre ouncrka Maciia Npou3BOAUTCS 3a CUET LIEH-
TPOOEKHBIX CHJI, KOTOPblE OTOPACBHIBAIOT MEXaHMUYECKHE MPUMECH K CTEHKaM BpalllaloLIerocs
poropa.

B kopmyce 3 (pucyHok 5.5) GumibTpa ¢ KpBIIIKONH 6 HEMOABUKHO 3aKperuieHa och 1 ¢
BHYTPEHHUM KaHAJOM U BBIXOJHBIMU OTBepcTUAMHU. Ha ocu Ha paguaibHO-YNOPHOM MOJIIMII-
HUKE 8 U IBYX BTYJKaxX yCTaHOBJEH POTOp 4 ¢ KOJIHAKoM 5, QUIBTPYIOLIEH CETKON 7 U KUKIIe-
pamu 2, BBIXO/IHBIE OTBEPCTHS KOTOPBIX HAIIPABJIEHBI B IPOTUBOIOJIOKHBIE CTOPOHBI.

H n O

pp——————— ettt

/

2 N

- - -~

71
77
[

I
1 - ock; 2 - xukiep; 3 - kopiyc; 4 - poTop; 5 - konmnak; 6 - KpbIKa; 7 - CeTKa; § — MoJ-
HITUATTHUK

Pucynok 5.5 - ®unbTp 1eHTpoOEKHOM 0YHCTKH Macia

[Ipu paGote aBUraresnss Maciao MOCTYNAET BHYTPh OCH 1, MPOXOJUT Yepe3 BBIXOJHBIE OT-

BEPCTHUS M HAMPABIIAECTCS BO BHYTPEHHIOIO MOJIOCTh POTOpA. 3aTeM MPOXOJUT dYepe3 (PriibTpyro-
HIYIO CeTKY 7, UAET BHU3 U BBIIPHICKUBACTCS MO/ IaBJICHUEM U3 )KUKIIEPOB 2 B KOPITYC GUIbTpA.
ITox Bo3aeiicTBUEM CTpYil Macia, HallpaBJIEHHBIX B MPOTUBOMNOJIOKHBIE CTOPOHBI, CO3/1a€TCS pe-
AKTUBHBII MOMEHT, KOTOPBIN BpallaeT poTop, 3arnoiaHeHHbI MacioM. [Ipu aTom nox aeiicTBueM

HEHTPOOEIKHBIX CUJT MEXaHHUYECKHUE MPUMECH, HAXOSAIINECsS B MacJie, OCEAAr0T MIIOTHBIM CIIOEM
Ha CTEHKax KOJIIaKa 5 poropa.



OuuIIeHHOE MACII0, BBIPHICKUBAEMOE KHUKJIEPAMHU, CTEKACT B MACIISTHBIN MOJIIOH JIBUTa-
-1
tenst. Yactora BpamieHus poropa ¢uibrpa gocturaet 5000...7000 Mmun -, uTo 0oOecriednBacT Ka-
YECTBEHHYIO OYHCTKY MacJa.

5.5 MoropHblie macJia

1. Bce macio ajyis nBuratesst BbIACISETCS B TPU OCHOBHBIX I'PYIIIBI IO OCHOBE:

. cuHTeTH4Yeckoe. Takoe Macio Ui aBurarens Ha OaHke (kKopoOke) oOo3HadaeTcs
Haanucbio «Fully Synthetic». OcHOBY COCTaBISIOT XMMHUYECKHUE BELIECTBA, CHHTE3UPYIOIIHECS
MOCPEACTBOM XHMHUYECKUX IPOLIECCOB. XOPOILIO COYETAeTCsl C PAa3IMYHBIMU TMpPUCATKAMU,
VIIYYIIAIOIIUMU cocTaB IpoaykTa. Obnanaer cBoiictBamu 3amuThl/ ouninenus JIBC. CunteTn-
YECKO€ Maclio Ui JABUraTessl He TycTeeT MPH HU3KUX TeMIIepaTypHBIX pekuMmax (B mpenenax
ykazaHHbIX). Coxpanser paboune CBOICTBa Jaxe MPU BO3ACHCTBUU BHICOKHX TeMIIepaTyp;

. noaycuHTeTudeckoe («Semi-Synthetic»). Hekuit kommpommcc MexIy «MUHEpai-
KOW» M CHHTEeTUKON. OJTHAKO OCHOBA — MHHEPAJIbHAS, C OOJBIINM KOJIMYECTBOM IMpHUcanoK. Ta-
KOW COCTaB MMEET CXOJCTBA C CHHTETUYECKUM, OTCIOJIa — TOX0XKHUE IKCILTyaTal[MOHHBIE TTOKa3a-
TeNU Tpu OoJiee HU3KOU IeHE;

. MuHepajbHoe («Mineral»). MuHepanibHas OCHOBa — 3TO MPOIYKT, MOJTyYaIOUIHiics B
nporuecce neperoHku Heptu. TexHUUYEeCKHne U HKCIUTyaTallMOHHBIE XapaKTePUCTUKU YCTYHAIOT
cunTeTnke. PaboTa mpu BBHICOKMX TemrepaTypax HEYCTOWUYMBas B CBSI3U C HAJIUYHEM B CBOEM
cocTaBe MPUPOTHBIX KOMIIOHEHTOB. [Ipu oTpuuatenbHON TeMmieparype rycreer. B3zaumoneii-
CTBYET C BO3JIyXOM B XOJI€ XUMUUYECKHUX PEaKIMi, U3-3a Yero Ha JABUTaTeNIe 00pa3yloTCs UIAKU
P BCKUTIAHWH;

2. MotopHOe Macio IeUTCS U KIaCCH(PHUIIMPYETCs 1O TUTIaM CHIIOBBIX arperaros:

. OEH3MHOBBIE MOTOPBI;
. JT3EIIbHBIE;
. TypOHUpOBaHHBIE.

3. Bs3kocTHO-TEMIIepaTypHOE CBOHUCTBO.

Knaccudukanus no o0iaacté mpuUMeHEHHs, U3JI0KEHHAs BbIlle UMeeT 3 Tuna (Iu3enb-
Hble, OEH3UHOBbIE, TYPOUPOBAHHBIE).

OpHako TeHAEHLHUS MOCIEeIHEr0 BPEMEHH IpUBENia K MOSBIECHUIO MOATPYIIbI COOCTBEH-
HBIX THIIOB Macel. JTO CBSA3aHO C MAacCOBBIM NPOM3BOACTBOM JBHUTaTele ¢ TypOOHaIayBOM
(OeH3uH, nU3eb).

Jannast knaccudukanus Macia JUisl ABUTraTesnei paindyaeT MexXay coOoi cOCTaBbl, y KO-
TOPBIX NMPUMEHEHB! paziIuuHble npucaaku. OHM co3/1al0T YCIoBUsS IS 3((GEeKTUBHOW pabOThI
Maclla Ha MOTOpax € OINpPENEICHHBIM THIIOM TOIUIMBA. DTH NPUCAIKU NPEJOTBPAIIAIOT 3arycre-
HUE M BCIIEHWBaHHE MACISIHOTO cocTaBa B TypOo-mMoTopax. COOTBETCTBYIOIIMI MOKa3aTeNlb yKa-
3aH B perjiaMeHte MexayHapojHoro crannapra API (paspaGorka 1947 roma amepHKaHCKUM
HE(PTAHBIM UHCTUTYTOM).

JIBe OyKBbI Ha JIATUHUIIE TOCJE HAa3BaHMs CTAaHAApTa YKa3bIBalOT HA MAacjo Ui onpee-
JICHHOT'O TUIIa MOTOpA!

OykBa S («Service») — OEH3MHOBBIE MOTOPHI;

C («Commercial») — nu3enbHbIE.

Bropas nocie nanHbIx OykBa OTBEYAeT 3a HaJMUKEe TypOUHBI, a TAaKXKe YKa3bIBAaeT Ha Iie-
pHOJ BPEMEHHU ITPOU3BOJICTBA CUIIOBBIX arperaToB — JUIsl HUX M MPEAHA3HAuYE€HO MacJo.



Eme B jgu3enbHBIX Maciax mpUCYTCTBYeT 1mdpa 2 smbo 4, o0003HaUaromas
JIBYX/4ETHIPEXTAKTHBIA MOTOP.

YHHUBepcarTbHOE MOTOPHOE MAacJIO IPUMEHsIETCsl Ha OCH3MHE, U Tnu3ele — Kiaccuukanus
IIpH TaKOM packiiaze uMmeet aBoiiHoi crangapt. [lpumep: SF/CC, SG/CD u tak nanee.

Ha nanHbIi MOMEHT HMIMPOKO MCHOJIB3YETCS MEXKIYHApOJIHbIM crannapt tuna SAE nns
OOJBIIMHCTBA MAcJIeHbIX cocTaBOB. SAE periiaMmeHTUpyeT BA3KOCTh Macia.

Macno s [Burartesnsi, B OCHOBHOM, UMEET YHUBEPCAJIbHbIC KauyecTBa: JIETHSS U 3UMHSA
skcruryatanuu. Jlanueii Tunm macen (crangapt SAE) mmeer oGo3HaveHwe: nudpa-maTuHCKAs
OykBa-1mudpa.

Ipumep: macaauwiti cocmag 10W-40

W — ajanranusi K HU3KUM Temmeparypam (3uma).

10 — npenenpHas oTpuLaTeIbHAs TeMIepaTypa, IPU KOTOPOH TapaHTUPOBAHO COXpaHe-
HUE MacJiOM BCE CBOMX CBOMCTB B UICXOJHOM BUJIE.

40 — MakcuMalbHas MOJIOXKHUTENbHAs TeMIIepaTypa, TrapaHTUPYIOIas COXpaHEHUE MoJie3-
HBIX CBOMCTB MacJIsIHOT'O COCTaBa.

Oty mU@pbI ABIAIOTCS MOKA3aTENSIMU BA3KOCTH: HU3KHI/BBICOKUN TeMIIEpaTypHBIN pe-
HKUM.

B cinydae npeaHasHaueHMs Macila SKCIUTyaTalluy JIETOM, HMPHUCYTCTBYET MapKHpPOBKa
«SAE 30». lludpa sBisiercs 0003HAYCHHEM MAaKCUMAIIBHO JOIYCTHMOIO TEMIIEPaTypHOTO pe-
JKMMa, TIPH KOTOPOM CYIIECTBYET rapaHTHsl COXPaHEHUS CBOMCTB.



Jlexkuusa 6
CUCTEMA IIUTAHUSI KAPBIOPATOPHOI'O JIBUI'ATEJIA

6.1 O011ee ycTPOHCTBO CHCTEMBbI MUTAHUSA

Cucrema nutanus (pucyHoOK 6.1) npeaHasHaueHa AJis MIPUTOTOBIEHUS TOpIOYei CMECH U3
MapoB TOIUIMBA U BO3/1yXa, COCTABJICHHOH B OMPEEICHHON TPONOPIUH, OJa4u €€ B LIHJIMHIPbI
JBUTATENS M OTBOJIA U3 HUX OTPabOTaBIIUX ra3oB.

B kauecTBe ToruMBa B KapOHOpAaTOPHBIX JABUraTENIIX OOBIYHO MCHOJB3YIOT OCH3HHBI, pe-
K€ albTEePHATUBHBIC TOILINBA.

!

/ i

1 — xaHan mojBo/a BO3yXa; 2 — BO3AYXOOUHCTUTEND; 3 — KapOropaTop; 4,5 — pyKOSITKH
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YIPaBIEHUS BO3AYIIHON U APOCCEIBHON 3aCIOHKaMHU; 6 — Mejab MoJa4u TOIUIMBA; 7 — TOILIH-
BOINPOBOJ; 8 — yKa3areib YpOBHS TOIUIMBA; 9 — ToruMBHBIN O6ak; 10 — rymmrens; 11 — punstp-
OTCTOMHMK rpyOoi 0uMCTKH; 12 — BBIMYCKHOM TpyOonpoBo; 13 — punbTp TOHKOM oumcTky; 14
— TOIUIMBHBIA HAcOC

Pucynoxk 6.1 - Cxema cuctemsl nutanus aeurarens 31J1-508.10.

KoaddutmenT n36pITKa BO3IyXa 0. — 3TO OTHOILIIEHUE JIEHCTBUTENBHON MacChl BO3/1yXa,

nogaBaemMoro Juisi cropanus 1 kr toruusa (Ly), k Teoperndecku Heooxomumomy (Lr).
o= LII/ LT.

B 3aBucumocTé OT  roproyasi CMeCh MOXKET OBITh:

- HopMasbpHOM (a0 = 1);

- oboramennoit (o= 0,85 ... 0,9)

- 6oraroii (o= 0,6 ... 0,8)

- obegnenHoit (o = 1,05 ... 1,15)

- 6exqnoit (o= 1,15 ... 1,25)

HauGonpuryro MomHoCTh ABUTaTens pa3suBaeT npu o = 0,85...0,90

l'oprovast cMech B KapOHOpaTOpHOM JBUTATENle — TO MPHUTOTOBIEHHAs B KapOroparope
CMECH IMapOB MEIKOPACTIBUICHHOTO OCH3MHA U BO3TyXa.



B munmuagpax aBurarens roprodasi CMECh CMEIIMBAETCSI ¢ OCTABLIIMMUCS TaM OT HPEAbI-
JYHIETO IIUKJIAa TPOAYKTAMH CTOPaHUs U MIPEBpAILACTCS B PaOOUYYIO0 CMECh.
6.2 O01mee ycTpoiicTBO pocreiiniero kapowoparopa

KapO6roparop (pucyHOK 6.2) CITyKUT I PACIBUIMBAHUS, YACTUIHOTO MCIIAPEHUSI U CMe-
IIMBAaHUS TOIJIMBA M BO3JlyXa, PErYJIMPOBAaHUS COCTaBa TOIUIMBOBO3IYIIHOW CMECH B COOTBET-
CTBHH C PSKUMaMH paOOThI IBUTATENSI U U3MEHEHHSI, B COOTBETCTBUU C HArPy3KOH KOJIMYECTBA
CMECH, TIOCTYIAIOIICH B IIMJIMHIIPHI JIBUTATEIIS.

TOMNNUED
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] paboyan
I — 4 CMECh

1 — Tpy6omnpoBo; 2 — OTBEpCTHE B MOIUIABKOBOM Kamepe; 3 —nuddysop;

4 — pacbUTUTENB; 5 — IpocceNbHAs 3aCIOHKa; 6 — CMECUTEIbHAs KaMepa; 7 — JKUKIEp; 8
— MOTUTaBKOBas kamepa; 9 — momiaBok; 10 — UropuaThiil KiaanaH

Pucynok 6.2 - Cxema mpocreiimiero kaporoparopa

KapOropanueii Ha3bIBaeTCs MpoIecC MIPUTOTOBICHUS TOproUYeii cMecH.
KapOropaTtop coOBpeMEHHOT0 aBTOMOOMIIBHOTO AIBUTATENsl JOJDKEH 00eCTIeunBaTh:

- paBHOMEpHOE paclpezie/ieHue TOIUIMBA B BO3YIIHOM IOTOKE Ha BCEX PEKHMMax padOThI
JBUTATETIS.

- HAJCKHBIN MyCK IBUTATENsl B Pa3HbIX TEMIIEPaTypPHBIX YCIOBHUSAX U €r0 YCTOMYHUBYIO pa-
00Ty Ipu MaJioi 4acToTe BPAILEHUsI KOJIEHUYATOr0 Bajla Ha XOJIOCTOM XOJY.

= HanOoIbIIAast MOIMHOCTh, Havjiydiiasd 3KOHOMHYHOCTb U HaMMCEHbIIAAd TOKCUYHOCTH OT-
pa6OTaBIJ_II/IX ra3oB Ha BCCX pCKUMaAX pa60TBI JBUI'aTCIIA.

6.3 Pe:kumbl padoThl KapOopaTopa



Pexxum xomocToro xona xapakrepusyercs paboToi ABUTATENS HA MAJIOW YacTOTE Bpale-
HUS, TIPU 3TOM pa3psDKEHUE U3 BIIYCKHOTO TPyOONpOBOAa MPEeAacTcs Mo KaHajlaM CUCTEMBbI XO-
JIOCTOTO X0/1a K KaHaJlaM TJIaBHOM Jo3upyroiei cucremsr. o = 0,7...0,9.

Ha pexxuMe 4acTHYHBIX HArpy30K MPU HAXXATUU Ha MeJallb yIpaBIeHHs IPOCCETbHON 3a-
CIIOHKOM C YBCIMYCHUCM OTKPBITHA APOCCCIBbHBIX 3aCJIOHOK YBCINYHUBACTCA KOJIMYCCTBO BO3AY-
xa, nmpoxojsuiero uepe3 nuddysop, u paspsokeHue B Manbix Aud@y3opax JOCTUTraeT Takoil Be-
JIMYUHBI, IPH KOTOPOH BCTYNAET B pabOTy IIaBHAsI TO3UPYIOLIas cucTeMa Kaporoparopa.

a=1,05...1,10

Pexxum cpenHuX ¥ MOJHBIX HATPY30K MOCJE YaCTUYHBIX HArpy30K 00ECeurnBaeTcs Jalb-
HEHIIUM OTKPBITHEM JPOCCENBHBIX 3aCJIOHOK, B PE3yJIbTaTE YETO YBEITUYMUBACTCS CKOPOCTh BO3-
JQYIIHOTO TMOTOKa uepe3 cucrteMy U (dy30poB. DTO BHI3BIBAET YBEJIWYCHHUE PACcX0]ia TOILIMBA.
Tpebyemoe oboramenue cmecu a0 o = 0,85...0,90. J{nst nBurarteneii ropoCKOro TpaHCHIOPTa

a=1.

Pexum yckopenust TpeOyet o0orameHuss cMec, He0OXO0AUMOTO ISl OBICTPOTO TPOTaHUS
C MecTa U pa3roHa, a Tak)Ke JJIsl pa3roHa ¢ YCTAaHOBUBIIEHCS CKOpOCThio. OOoraiieHue mpouc-
XOJIUT TMPHU PE3KOM OTKPBITUU APOCCETHHBIX 3aCIIOHOK C MTOMOIIBI0 YCKOPUTEIBHOTO HAcoOCa.

6.4 Cucrembl kapOoparopa

I'maBHass mo3upyromas CUCTeMa TPEACTABIIICT COO0H cMeceoOpa3yrolee YCTPOHCTBO
IPOCTEHILEro ycTpoiicTBa KapOropaTopa ¢ JONOJHUTEIBHBIMU KOPPEKTUPYIOIIUMHU [TPUCIIOCO0-
nenusimi. OHa HCHpaBIsIeT XapaKTEPUCTUKY MpocTeifiero kapOroparopa no TpeOyemoil Ha
CpeIHuX Harpy3kax. J[js 3TOro B cOCTaB IJIaBHOTO JIO3UPYIOLIETO YCTPOHUCTBA BKIFOUYACTCS CH-
cTeMa KOMIIEHCAI[UU CMECH IPH MePEX0e OT MaIbIX HArPy30K K CPEAHHM.

CoBMECTHO ¢ PKOHOMaN3epOM MJIM DKOHOCTAaTOM IJIABHOE JIO3UPYIOLIEE YCTPOHUCTBO pa-
60TaeT NpH MOJIHON MOUIHOCTH JBUTATENsl € MAaKCUMAJIbHBIM OTKPBITHEM APOCCENIbHOM 3acIOH-
ku. [Ipu mManeIx Harpys3kax OHO uYepe3 IJIaBHBIM JKUKIEp IOAACT TOIUIMBO B JO3HPYIOIIYIO CH-
CTEMY XO0JIOCTOI'O X0/1a, TO €CTh 3TO YCTPOHCTBO obOecreunBaeT paboTy JBUraTeNsl MPAKTUYECKU
Ha BceX peknMax. Yepes IiiaBHOE JO3UPYIOIIEE YCTPOHCTBO pacxoayeTcsl HaubosbIlee Kojauie-
CTBO TOIUIMBA.

B coBpeMeHHBIX KapOropaTopax cocTaB roproyeil cMecH, MPUTroTOBIIEMON TJIaBHBIM J10-
3UPYIOIIEM YCTPOWCTBOM, PETYJIHUPYETCS NMPEUMYIIECTBEHHO IHEBMAaTHYECKHMM TOPMOKEHUEM
TOIJIMBA. DTOT CMOCOO MHUPOKO MPUMEHSETCS U3-3a BBICOKOT'O KayecTBa paclblUICHHs TOILUIMBA B
BO3/yIIHOM IIOTOKE M IPOCTOTHI UCIOJIHEHMSI CUCTEMbI KOMIIEHCAIMU cMecu. i yiydieHus
mpoliecca cMeceo0pa3oBaHUs IJIaBHOE JO3UPYIOLIEE YCTPOHMCTBO MOXKET OBITH C JBYMS WJIHU
tpems nuddyzopamu.

Cucrema X0J0CTOTO X0/a obecneunBaeT paboTy ABUTaTENss 0€3 HAarpy3Kd Ha XOJOCTOM
XOJly, HallpuMep MpH OCTaHOBKE aBTOMOOWIIA. UTOOBI mepeBecT JBUTATENb HAa XOJOCTOM X0,
JPOCCENbHYIO 3aCIOHKY 3aKPBIBAIOT M YMEHBINAIOT KOJUYECTBO pabodeil cmecu, KoTopas Io-
cTynaet B HLWIMHAPKL. [Ipu 3TOM paspsikenue B AudQy3ope U y ycThs paclbUIUTeNs NalaeT, YTo
NPUBOJUT K MPEKPALICHUIO PabOThI INIABHOTO JJO3UPYIOILIETO YCTPOHCTBA.

Cuctema KOMIIEHCAIIMM IPEIOTBpaliaeT o0OraiieHne roprodyeil cMecu ¢ yBeTUYEeHUEM
OTKPBITHS POCCENIbHON 3acIoHKH. B KkapOroparopax MPUMEHSIOT CIEIYIOIINE CIIOCOObI KOM-
MEeHCall CMECHU: DPEryJupoBaHuEe pa3psokeHus B nud@yszope, ycTaHOBKAa JIBYX KHUKJIEPOB —
[JIaBHOTO ¥ KOMIIEHCALIMOHHOTO, THEBMAaTHUYECKOE TOPMOKEHNE UCTEUESHHSI TOILUIHBA.



6.5 Bcmomorarte/ibHbIe YCTPOMCTBA Kap0IOPaTOPoOB

IlyckoBoe yCTpOMCTBO NpeaHa3HAuYEHO MJs IycKa HENpPOTpPeTOro JABUIaTeNs, KOTOPBIN
3aTPYAHEH TE€M, UTO ci1adasi HCIIapseMOCTh TOILIMBA IPUBOAMT K €r0 KOHICHCAIIUH U TIOSBICHUIO
TOIUIMBHOM IUICHKM Ha CTEHKAaX BIYCKHOW CHCTEMBI, I03TOMY B LIMJIMHJPBI JBUTATENs [10Ia1aeT
HEI0CTaTOYHOE KOJMYECTBO MYCKOBBbIX (ppakuumil. J[ias KOMIEHcalMu 3TOr0 HEJI0CTaTKa CMECh

rcKyccTBeHHO oboramaror a0 & =0,3...0,5, u3MeHss M0I0KEHNE BO3AYLIHON 3aCJIOHKHU CIIELIU-
aJIbHOM TATOM, KOTOPOH YIPABIIAIOT U3 KAOUHBI.

DKoHOMai3ep MoAaeT JOMOTHUTEIHHOE TOIIMBO, 00OoraIas cMech pU MEPEXoJie OT pe-
JKUMa, NIPY KOTOPOM JJOCTUTAETCS HAaWIy4llIe SKOHOMUYECKUE NOKA3aTeNU, K PEXKUMY IOJTHON
Harpy3ku. [IpuBon s3xoHOMal3epa MOKET ObITh THEBMATUYECKUM WJIM MEXaHUUYECKUM.

VY ckopuTenbHbIN HACOC 000ramaeT cMech IPH Pe3KOM OTKPBITUH JIPOCCEIBbHON 3aCIIOHKU
BO BpeMs Pa3roHa aBTOMOOWJISA, BCIEACTBUE YEro YJIyYIIAITCS €ro JWHAMHUYECKHE CBOMCTBA.
Y CKOpPHUTEIBHBII HACOC MOXKET ObITh YCTAHOBJIEH OTAEIBHO JINOO BMECTE C SKOHOMA3epoMm.

DKOHOCTAT BBINOJHIET Takue e (YHKIUHU, KaK U HKOHOMaif3ep, TO ecTh oOoramaer
CMECh NpU MOJHOW Harpyske asuratens. OT sKOHOMai3epa OH OTJIMYAETCS IPOCTOTON yCTpOii-
ctBa. OCOOEHHOCTH IKOHOCTATA — 3TO TO, YTO OH BCTYIMAET B Pa0OTY TOIBKO MPH 3HAYUTEIHHOM
pa3psoKEHUH BOJIM3H YCThS PACTIBUTHTEIIS.

[TornaBkoBas kamepa. Ecnm momaBkoBast kKamMepa cooOIIaeTCsl ¢ OKPYKaIoLIeH CperoH,
TO IPU U3MEHEHUM COINPOTHUBIICHHS BO3yXOOUUCTUTENS BO3pacTaeT paspsbkeHue B nuddysope,
U TOproYasl CMECh 3HAUUTENIBbHO oboramaercs. Takyro MOIUIaBKOBYIO KaMepy HasbIBalOT HecOa-
naHcupoBaHHOH. [Ipu skcmmyaTanuu ABUraTesst UMEIOIEro KaporopaTop ¢ HecOalaHCHpPOBaH-
HOW KaMepoii, He00X0IMMO BHUMATENBHO CIEIUTh 3a COCTOSIHUEM BO31yXOOUHCTUTEIIS.

Jliia HopMalibHOM paboThI KapOroparopa co cOalaHCUPOBAHHON KaMepoil (ypaBHOBEIICH-
HOI) He0OX0JUMO CJIEIUTh 3a €€ TePMETUYHOCTHIO U YUCTOTON OaJlaHCHPOBOYHOI'O KaHaa.

KapOGroparopsl nBurateneil rpy30BbIX aBTOMOOWJIEH COCTOSAT W3 BEpPXHEH, HIDKHEH u
cpenHel Jactel. B BepXHeEW 4acTH pacroJIOKEeHbI KPBIIIKA MOIJIaBKOBOW KaMephbl, BO3TYLIHBIN
naTpyOoK, U BO3/yIlIHas 3aciOHKA. B cpeaHel —ormiaBkoBas 1 cMecUTeIbHAs KaMepbl, IJIaBHbIE
U BCIIOMOTaTebHbIE 103upyolue ycrpoiictBa. HikHsAg 4acTh npezcTaBiser co0oif matpyOok ¢
JPOCCENIBHBIMH 3aCJIOHKAaMH U MCIIOJIHUTEIbHBIMA MEXaHU3MAMH OTPAHUUYUTEINS MaKCHUMaJIbHOU
4acTOTHI BpPAILIEHUs KOJIEHYaTOrO Baja.

6.6 Orpaﬂnane.Jm MAaKCHMAaJIbHOI 4aCcTOThbI Bpall€cHUA KOJCHYATOIro BaJja

Ecnu aBTroMoOuibs pabotaer 6e3 Harpy3kH, TO KOJIEHYAThIH Bajl ABUTATENsl MOXKET Ipe-
BBICUTh MAaKCUMAJbHYIO YacCTOTY BpAIEHUS U COOOIIUTHh aBTOMOOMITIO OOJIBIIYIO CKOPOCTh, HA
KOTOPYIO OH He paccyuTaH. YTOOBI MpeJoTBPATUTh TO, a TAK)KE YMEHBIIUTh U3HOC JeTalell 1
MOBBICUTh SKOHOMUYHOCTb, TPUMEHSIOT OTPAHUYUTENN MAaKCUMaIbHOM YacTOThl BpalIEHUsI KO-
neH4yartoro Basia. OrpaHUYUTENb YMEHBIIAET KOJMYECTBO TOPIOYEH CMEcCH, M0JIaBaéMOW B IIH-
JUHAPHI JIBUTATENsl; OTPAaHUYHUTE]h HAauWHAET PadoTaTh MPHU YacTOTE BPAIICHHS KOJEHYATOTO
BaJia, MPEBBIMIAONICH JOMYCTUMOE 3HAUYCHUE JUTsl TAHHOTO JIBUTATEIIS.

[To npuHIMITY 1E€MCTBUS OTPAHUYUTENIM MAKCUMaJIbHOW YaCTOThI OAPA3AEIISIOT:

-ITHeBMaTHUeCKe — OTHOCATCS K HanOosiee MPOCTHIM OJTHOPEKUMHBIM PETYIISITOpaM, pa-
00Ta KOTOPOTO OCHOBaHA Ha MCIOJIB30BAaHUM CKOPOCTHOTO MOTOKA Toproyeit cmecu. HemoctaTox



— Majas YyBCTBUTEJIbHOCTh IPHU HEOONBIINX pacxo/ax BO3ayXa, TO €CTh MPH paboTe ¢ MaJbIMU
Harpy3KaMHu.

-LlenTpoOexHO-BaKyyMHBIE — IIMPOKO MPUMEHSIOT Ha KapOIOPATOPHBIX JBUTATENSIX CO-
BPEMEHHBIX TPY30BBIX aBTOMOOMIIEH. OrpaHnunTens paboTaeT HaaeKHO, HE3aBUCUMO OT TOTO,
IIPU KaKOM IIOJIOKEHUM APOCCEIBbHOM 3aCIOHKH JOCTUIAETCsl MAKCUMaJlbHAsl YaCTOTa BpPALCHUS
KOJICHYaTOr o Baja.

-LlenTpoOexHbIe MEXaHMUYECKHE OTPaHUYHUTENN CIyXaT IJid MPeAOXpaHeHUs JBUTaTels
OT paboThl BpPAa3HOC MPHU BHE3AIMHOM CHITUU Harpy3ku. OrpaHudHUTEIh OJHOPEKUMHBIN, U CITY-
JKUT JIJIs1 OTPaHUYCHHS] MAKCUMAJIbHOM YacTOThI BpallleHHs KOJIEHYaToro BaJa.

6.7 Y3b1 cucTeMbl NUTAaHUS KAPOIOPATOPHOIO ABUTATEJIS

K mpubopam cuctemsl mofauu TOIUIMBA KapOIOpaTOPHBIX ABHUraTesei, Kpome KapOropa-
TOpa, OTHOCSTCS TOTUIMBHBIN 0ak, GUIBTPHI U HACOC.

TonnuBHBINA 0aK CIYXKHUT IJI1 XpaHeHHs 3anaca TormBa. Ha aBromoOuie ycraHaBinuBa-
10T OJIMH WJIM HECKOJIbKO TOIUIMBHBIX OAKOB, C pacyeTOM, YTOOBI 0OecreyuTh mpoder aBToMOOH-
a5 6e3 3ampaBku 300...600 kM. TornauBHBIM 6aK COCTOUT U3 JBYX CBAPHBIX YACTEH, OTIITAMIIO-
BaHHBIX M3 OCBHHIIOBAHHOW cTayiv. TOITMBHBIA Oak pacrioyiaractcs y rpy30BBIX aBTOMOOHIICH
Ha paMe, y JISTKOBBIX aBTOMOOUIJIeH — B OaraxHoM oTneneHuu. Kpensat 6aku cTajabHBIMH JICHTA-
MU XOMyTaMu win 0oiaramMu. @opma TOITMBHOTO Oaka OMpEeIIeTCss MECTOM €0 pa3MEIICHUS
Ha aBTOMOOHIIE.

TonnuBHBIE GUIBTPHI PEAHAZHAYCHBI AJIs 33A€PKAHUS PA3IUYHBIX MEXaHUYECKUX MPU-
Meceil U BOJIbI, COAEpPKAIIMXCS B TOIUIMBE. [[1s1 OT/Ienenust oT TOIJIMBA BOABI U KPYIHBIX MeXa-
HUYECKUX MPUMECEH MPUMEHSIOT OTCTOMHUKH, a JUIsl OYUCTKU TOIIMBA OT MEJIKMX MEXaHHh4e-
CKUX TpuMeceil — GUIbTPBI TOHKOM OYHCTKH.

TonnuBomoagKaYMBarONIM HACOC HEOOXOAUM I MPUHYAUTEIHHOW MOJAaYu TOIJIMBA U3
Oaka k kapOropatopy. Yalie BCcero NpUMEHSIOT auadparMeHHble TOIJIMBHBIE HACOCHI C MPHUBO-
JIOM OT pacHpeeIUTeIbHOrO Bajla U phlYaroM Jjisl py4HOH MOJKayKy TOILIMBA.

[Ipubops! cucTeMbl ogaun BO3ayxa, FOpIOYeil cMecH U 0TBOAA OTPabOTaBIIMX ra30B

Boznyxoouncturens (BO3AYIIHBINA (DUIBTP) — CIYXKUT AJIS 3aA€prKaHUs YAaCTHI] NbUIU B
BO3/YIIHOM IOTOKE Nepesa kapOropaTopoM. Takke GUIBTP CHI)KAeT IIyM BO3IYIIHOTO MOTOKA
Ha BIyCKe B JBUTareib. Haubonee pacnpocTpaHeHHbIE — MacIsHO-UHEPIIMOHHEIE ¢ CyXuM (0y-
Ma)KHBIM) (UIIBTPYIOIIUM 3JIEMEHTOM.

BryckHble TpyOOIIpOBO/IbI MpeIHA3HAYEHBI JUIs 110/IBO/Ia FOpIOYeii cMecH OT KapOropaTo-
pa K IWIMHApaM ABUrarens. MI3roToBieHbl U3 aJtOMUHUS.

BrinmyckHble TpyOONpOBOIBI CIyKaT JUIsl OTBOJA OTPabOTaBIIMX ra3oB W3 LWJIMHIPOB
nBuraresns. MI3roroBieHsl U3 4yryHa.

I'mymumTens CyXUT Ui CHMDKEHUS IIymMa OTpa0OTaBIIMX ra3oB, KOTOPHIE BBIXOAAT U3
neurarens nof aasnenuem 0,3...0,5 MIla u ckopoctsio 400...600 m/c.

[To npuHIIMIY NE€HCTBUS TIYIIATETN ACTATCS:

-aKTHUBHBIEC — 3BYKOBAsl SHEPIHUsl IPEBPAIIACTCS B TEIUIOBYIO MPU MPOXOKACHUH Ta30B ye-
pE3 CEeTKH;

-peaKkTHUBHBIE — MPEJICTABISIIOT cOO0M paclIMpUTEIbHYIO KaMepy U PsiJi pe30HAHCHBIX Ka-
mep. [Iponcxoaut yMmeHbllleHNE aMIUTUTYAbI KOJIeOaHUH TIOTOKA ra3a BCJIEICTBUE €ro pacuinpe-
HUSL.



TOKCHYHBIMH HA3BIBAIOTCS BEIIECTBA, OKA3BIBAIOIINE BPEIHOE BIUSHUE HA OPTraHU3M Ye-
noseka. [Ipu pabore aBTOMOOMIBHBIX JBHUTATENICH BBIICISIOTCS TOKCHUYHBIC BEIIECTBA: OKCHUIBI
azota NO, yrmeBomoponast CH, ampnerunbl, KaHIIEpOTCHHBIC BEIIECTBA, COCAMHEHUS CEpPhl U
CBUHIIA.

YMEHBIIUTh TOKCHYHOCTH MOXHO CIIEIYIOIIMMH CIIOCOOaMHU:

-COBEPIIIEHCTBOBAHKE MPOIECCOB CMECE0Opa30BaHUS U CTOPaHUS;

-OpraHu3alKe pEeUPKYIBSIIIUN OTPAOOTABIINX T'a30B;

-IIPUMEHEHUEM TOIUIMBA YIIYUYIIICHHOTO KauyeCTBa U aJIbTEPHATHUBHBIX BUJIOB TOTUINBA;

-HeHTpanu3aluei oTpadoTaBIINX Ta30B.

ABTOMOOUIIFHBIC OCH3UHBI B 3aBUCHMOCTH OT KOJIMYECTBA JISTKOMCIIAPSIONIUXCS MTYyCKO-
BBIX (Dpakiuii MOAPa3ACISAIOTCS HA 3MMHUE U JICTHHE.

OKTaHOBOE YHUCIIO OMpPEACNACTCS ABYMsI CIOCOOAMU: MOTOPHBIM M UCCIIE€I0BATEIHCKUM.
[Tpu ompenereHr OKTaHOBOTO YKCIIA UCCIIEIOBATEIILCKIM METOJIOM B MAPKHPOBKE OCH3WHA J0-
OaBnsiercs OykBa «M».

PaGora nBuratens ¢ neToHalnuel HeIOMYCTUMA, TaK KaK CBS3aHa C MEPErpeBOM JIBUTATE-
75, MPUBOAMUT K TMAJECHUI0 MOIIHOCTH, YXYAUICHUIO YKOHOMUYHOCTHU, MOSIBICHUIO METajinye-
CKHX CTYKOB B IIMUIMHJIPE U CaXU B BBIITYCKHBIX razax.

B 3aBucumMocTH OT MaccoBO# 0JIM CEpbl U OKTAHOBOT'O YKCIIA, OMPEACIIEHHOTO HCCIIE0-
BaTEILCKUM METOJIOM, YCTAHOBJICHBI CIEAYIOIINE MapKu OCH3MHA PKOJIOTHYEeCKuX KiaccoB K2.
K3. K4 u K5: - Hopmans-80-K5(K2. K3. K4) — oxranoBoe uncio — He MeHee 80; - Perymsip-
92-K5(K2, K3. K4) — okranoBoe 4uciio — He MeHee 92.

Ha teppuropun ctpan — ydactHull EBpa3uiickoro s3KOHOMHUYECKOTO COr03a (J1anee —
Coro3a) OCyIIECTBIISIIOTCS BBITYCK B OOpallieHHue U oOparieHne OCH3MHOB M101bKO IKO02UYe-
ck020 knacca K5. bensunnl skonorndeckux kinaccoB K2. K3 u K4 npennasnayeHs! 4J1s1 HOCTaBOK
Ha JKCIIOPT 3a MpeAebl €AMHON TaMokeHHOU TeppuTopuu Coro3a; Uisi TOCYyJapCTBEHHOTO 000-
POHHOTO 3aKasa (11 MunuctepctBa 000poHsl PD); miist XxpaHeHus: B OpraHU3ausax, 00ecnedn-

BAaIOLIUX COXPAHHOCTh I'OCYJAapCTBEHHOTO MaTepHalbHOro pesepsa (11t Pocpesepsa), a Takxke
JUTISL HYXKJT COOCTBEHHOTO MOTpeOIeHHs Ha HE(TAHBIX MPOMBICIIaX U OypoBhIX maTdopmax. O00-
3HaueHue OeH3WHa, KPOME MapKH, JTOJKHO BKJIIOUATh B COOTBETCTBUU C TEXHMUYECKHUM perJia-
MEHTOM CJIEJIyIOIINE IPYIIbl 3HAKOB, PACIIONOKEHHBIE B ONPEAEIEHHON MTOCIE0BATEIbHOCTH U
odopmieHHbIe yepes aeduc:

- mepBas rpynmna: 0ykBel AW. 0003Havarome aBTOMOOMIbHBIN O€H3HH;

- - BTOpas Tpymmna: mudpoBoe o003HAUEHHE OKTaHOBOro uucia O6ensuHa (80. 92. 93. 95.
96. 98 1 1p.), ONPEIEIEHHOT0 UCCIEN0BATEIBCKUM METOJIOM;

- - tpeths rpynna: cuMmBodsl K2. K3. K4. K5, o6o3Havaronue 3xooruyeckuii kinacc OeH-
3MHA. YCIIOBHOE 0003HAaYeHHE MPOIYKIUHU MPHU 3aKa3e U B TEXHUYECKOW JOKYMEHTAIluU
JIOJI’KHO COJIEp’KaTh MapKy U dKOJIOTUYECKUH Kiacc OEH3UHA.

[Ipumep yciioBHOTO 0003HAYEHUS aBTOMOOMIBLHOTO HEITHIMPOBAHHOTO OCH3WHA MapKH
Hopwmanb-80 (Perynsp-92): AH-80 (92. 93. 95. 96. 98 u op.)-K5 (K4. K3. K2)
no I'OCT P 51105—2020



Jlexuusa 7
CUCTEMA IIUTAHUSA IBUT'ATEJIA OT T'A30BAJUIOHHOM YCTAHOBKHA

7.1 Ob11ee ycTpoiicTBO U padoTa ra3o0a1JIOHHbIX YCTAHOBOK VISl CKATHIX M
CKUKEHHBIX ra30B

["a30B0€ TOMIMBO IO CPABHEHUIO C KMJIKUM UMEET CIeAYIOIUe PEeUMYIIeCTBa:

-BBICOKOE€ OKTAHOBOE YHCJIO (IBUraTeIb SKOHOMUYHEE);

-MEHbI11asi TOKCUYHOCTb;

-0oJiee BHICOKHI CPOK CITYXKOBI IBUTATEIIS;

-YBEJIIMYCHHBIH CPOK CITY>KOBI CBEUCH 3a)KUTaHUS U TITYLIUTEIS.

["a306amioHHBIE aBTOMOOMIIM, paboTaloIue Ha CXKIDKEHHBIX ra3ax (pucyHok 29) mo
CPaBHEHHIO C aBTOMOOWJISIMHU, pabOTAIOIIUMH Ha CXKATHIX Ta3ax (PUCYHOK 28), UMEIOT IpeumMy-
11ecTBa:

* 0oJIblIIe TPY30MOABEMHOCTh aBTOMOOWMIIS (MEHBIIIE O0aIOHOB);
* HIKe pabouee JaBJIeHUE; BBIIIE TEIJIOTAa CTOPaHUsl CMECH;

¢ IIpolIe NepPeBO3Ka CKIMKCHHBIX I'a30B pa3JIMYHBIMUA BUJAMU TPaHCHOPTA.

Pucynok 7.1 - Cxema aBTOMOOMIIBHOM T'a300aJIOHHON YCTAaHOBKHU JIJISl CHKAaTOTO rasa:

1 - Gamnon; 2 - yroapHUK OailyioHa; 3 - ra30mpoBOJl BBICOKOTO JaBJICHHS; 4 - TPOMHUK
0ayuIoHa; 5 - KPECTOBMHA HAINIOJHUTEIBHOTO BEHTUJIS; 6 - HAllOJHUTENIbHbIM BEHTUIb; 7 - YrOJb-
HUK BEHTWIS;, 8 - pacXOAHBIA BEHTWIh; 9 - TommuBHBIN Oak; 10 u 11 - MaHOMETpBI COOTBET-
CTBEHHO BBICOKOT'O M HU3KOTO JlaBieHus; 12 - ra3oBblil GuiibTp; 13 - AByXCTyIEeHYAThIN Ta30BbIi
penykrop; 14 — no3upyrolee yCTpONCTBO ra3oBOro peaykropa; 15 - ra3onpoBojJ HU3KOTO /1aB-
nenus; 16 - kapOroparop-cmecutenb; 17 - TomMBonpoBo; 18 - TormnuBHLIN Hacoc; 19 - moxo-
rpeBareib ckaToro raza; 20 - MarucTpanbHbIi BeHTHIb; 21 - nBUraTens; 22 — TpyOka
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Pucynoxk 7.2 - Cxema ra3o0ajIoOHHOM yCTaHOBKHM JUIsl COKMKEHHOTO ra3a:

1 - MarucTpanbHbIil BEHTUIIb; 2 - MAaHOMETp OasioHa; 3 -apoBOi BEHTHIIb;4 - Ipesoxpa-
HUTEJIbHBIN KianaH; 5 - 0aJUIoH AJIS COKUKEHHOTO ra3a;6 - KOHTPOJIbHBIA BEHTHIIb; 7 - HAIlOJHU-
TEJIbHBIM BEHTHIIb OaJUIOHa; 8 - yKa3aTelb YpPOBHS COKMKEHHOTO rasa; 9 - »KUIKOCTHBIN BEHTUIIb;
10 - manometp penykropa; 11 - nBurarens; 12 - kapOropatop;13 - cmecuTens rasa; 14 - 6ax
Juist 6eH3uHa; 15 - ra3oBblil penykTop; 16 - ucmapurenb CKMKEHHOTO rasza; 17 - mryuep ans
MO/IBOJIa Topsiuel BoAbL; 18 - mTylep Ajisg oTBoAa BoAbl; 19 - KpaH i CTuBa BOJIBI

Z[J'DI BCEX ra300a/JIOHHBIX aBTOMOOWJICH: MEHBIIUNA H3HOC JABHUIaTCIIsA, OoJiee MOJIHOE
CTOpaHUC TOIIIMBA, HO OYCHBb CJIOKHAA IKCIUTyaTalus, TaK Kak Tpe6yeT MpaBUJI TCXHUKHA 0e3-
OITaCHOCTH.

7.2 Y3abl cucTeMbl MUTAHUSA BUTaTe Ieil, padoTalomMX HA ra3e

bannons! cimykat pe3epByapaMu Jisi CKaTOTO WM CKMPKEHHOTO rasza. bamioHsl u3roras-
JTUBAIOT U3 OECIIOBHBIX TPYO W3 JETMPOBAHHOW cTanu. Bce 0aruioHbl COeTMHEHBI Ta30MpoBO/Ia-
MH BBICOKOT'O JIaBJICHMSI.

HanonmHuTenbHBIN ¥ KOHTPOJIBHBIA BEHTUIHM CITYXKaT: HAMOJHUTENbHBIA — I 3alpaBKH
OalIoHa; KOHTPOJIBHBIN — AJI1 KOHTPOJISI 32 MAKCUMAIIbHBIM HAIlOJIHEHHEM 0aJlioHa KHUIKOCTBIO.

[IpenoxpaHUTENbHBIN KJaMaH — MPEeI0TBPAIaeT MOBBIIICHUE aBICHUS Ta3a B OalljloHe
Beimie 1,6 MIla.

PacxonnbIif BEHTHUIIB UCTIONB3YIOT IS TIOJIaYM Ta3a U3 KUIKOCTHOW WJIM MapoBOM (a3bl.
Ha Gamione ycTaHOBIIEHO JBa OJIMHAKOBBIX PACXOIHBIX BEHTUJIS: TAPOBOM U KUIKOCTHBIH.



JlaTuuk ypoBHS CXKMKEHHOI'O Ta3a — JUIsl ONpeesieHus B KaOnHe aBToMoOuIs puxkcupy-
€TCs YPOBEHb CKIKEHHOTO ra3a B OajjioHe.

DNeKTpOMarHUTHBIEC 3alOPHBIC KIanaHbl — NEPBBIM CIIYXKUT JJIsl OTKIFOUEHHUS TI0/1auu ra-
3a mpu paboTe ABUTaTesst Ha OEH3MHE, BTOPOM — JUIsI OTKJIFOUEHUS Nojaun OeH3uHa MpH padoTe
Ha rase (BBIMOIHICT (PYHKIIMA MaruCTPAIbHBIX BEHTHUIICH).

["a30BbIil peyKTOp MpenHa3HaueH JJIsl YMEHBIICHHs JaBJICHUs, aBTOMATUYECKOr0 U3Me-
HEHUSl KOJMYECTBA rasa, MOCTYMAIOLIEro K KapOopaTopyCMECUTeN0 U ObICTPOro OTKIIFOUEHUS
nojay rasa mnpu J00OW OCTaHOBKE ABHUTrarens. B kopmyce penykTtopa BBEPHYT ceT4aTbli
GbuIbTp, OYUILAIOLIUH anmapaTypy OT MbUIM, OKAJIIMHBI U JPYTUX HIpUMeceil.

KapOroparop-cmecurens npeaHasHaueH st 00pa30BaHUs ra30BO31YLIIHONH CMECH.

7.3 Ilyck nBurareJisi, padorariero Ha rase

1. OcMOTpeTh ra30ByIO anmapaTypy U yOSAUThCSI B HCIIPABHOCTH.

2. OTKpBITh TAPOBOW BEHTHJIb IIPU XOJIOJAHOM JIBUTaTele, )KUIKOCTHBINA BEHTUIIb — IIPU HPO-
TPETOM.

3. [IpoBepuTs HaNMuKeE raza Mo MaHOMETPY.

4. BoiTanmuTe ApoccenbHyO 3aCI0HKY Ha MOJOBUHY €€ X0/a.

5. Bxurouarot 3akuranue He 6osee yeM Ha 5 cekyH[ ¢ untepBaiamu 10...15 cexyHz.

6. [Tocne mycka nporpeBaroT Ha MajoOl YaCTOTE BPALLCHHUS.

1. [Ipu noctmxenun Temneparypsl oxjaxaaromeit kuakoctu 337 K OTKpbIBalOT KUIAKOCT-
HBIM BEHTUJIb U 3aKPBIBAIOT PACXOHBIN MTApOBOM.

8. Heponycruma nnutensHas pabota Ha mapoBoi ¢aze — MPOUCXOUT UCTIAPEHHUE CIKUKEH-
HOTO rasa.

9. [Tocne mporpesa ApoccenbHY0 3aCIOHKY (KHOIKY) YTaIUIMBAIOT B IIUTOK.

10. IIpu mycke Henb3s NPUKPHIBATH BO3AYIIHYIO 3aCIOHKY (3TO NPMBOIMT K Iepeoboramie-
HUIO CMECH).

3HaYNTENbHBIE YTEUKU Ta3a OOHAPYKMBAIOT HA CIIyX WA MO0 0OMEp3aHHI0 COCITMHEHHUS.
HebGomnpimue yredkn 0OHApYKUBAIOT TIPH TTOMOIIHA MBIIFHOTO PAacTBOPA MIIM MAITMHHOTO Macia.
[Tommamanue CKMKEHHOTO Ta3a Ha KOXY MOXKET BBI3BAaTh OOMOPOKEHHE, TT0ITOMY HE0OX0IMMO
COOITIO/IATh MEPHI MPETOCTOPOKHOCTH.



Jlexknusa 8
CUCTEMA IIMTAHUA JU3EJBHOTI'O IBUT'ATEJISA

8.1 O011ee ycTpoiicTBO M paboTa cUCTEMbl MMTAHNS IU3€JIBHOTO IBUTATEIS

B kauecTBe TOIUIMBa B JU3ENSAX UCHOJB3YIOT TOIUIMBO HIMPOKOTO (PpaKIMOHHOTO COCTa-
Ba. OTH TOIJIMBA COCTOST M3 OSH3MHOBBIX (PPAKIMH, BHIKMIAIOMIUX MIPpU TeMiiepaType 333...363
K, u nu3enpHbIX Gpakiuii, KOHEI KUIEHUS] KOTOPhIX OTPaHMYMBAETCS B 3aBUCUMOCTU OT KHHE-
MaTHUYECKHUX YCIOBHM U BPEMEHH r'oJla IPUMEHEHUS TOILINBA.

Cornacao I'OCT 32511 - 2013 gu3enbHOE TOIUIMBO BBITYCKAOT TpeX Mapok: JI (JieTHee),
3 (3umHee), A (apKTUUECKOE).

ITo comepskaHmio cephl NU3EIbHBIC TOIUIMBA MOAPA3ACIIOTCA Ha 2 Tumna: He 6oiee 0,2%,
He 6onee 0,5% (nns TormBa mapku A — He 6onee 0,4%).

Baxkneiiimmm nokaszatenem TOILTUBA JUIsS AU3€ls SBIsETCS BocuiaMeHeHue. Hanbonbei
CKJIOHHOCTBIO K BOCIUIaMEHEHUI0 00J1a/1aeT 1IeTaH, HauMeHbIlel — anbhaMeTuiHa(TaIuH.

[leTanoBoe 4KcIIO AU3ETBHBIX TOIUIUB JEKUT B mipenenax 40...55.

B ycnoBHOM 0003HaUeHHH MPU 3aKa3e U B HOPMATUBHBIX JJOKYMEHTAX YKa3bIBalOT MapKy
JU3ETILHOTO TOTUIHBA (BKJIFOYAOIIYI0 HAMMEHOBAHUE, COPT/KIIAcC, SKOJIOTHYSCKHUIA KJ1acC TOTUTH-
Ba), 0003HaueHue (YKa3bIBalOT B CKOOKax) M 0003HAUueHUe HacTosmero cranaapra. O0o3Have-
HUE€ JU3EIHHOTO TOIUIMBA BKJIIOYAET CIEAYIOIIME TPYIIbl 3HAKOB, PACIOJIOKEHHBIX 4epe3 Jie-
¢uc: - IT— muzenbHoe Torumeo; - JI (E, 3, A) — ycnoBust npumenenust; - K2, K3, K4, K6 —
9KOJIOTHYECKUN KIIACC TOIUIMBA.

Ilpumeput ycnosnvix obo3nauenuii:

Tommso mu3ensHoe EBPO, netnee, copra A(B, C, D), axonoruueckoro kinacca K3 (K4,
K6) mo I'OCT 32511—2013:

AT-JI-K3 (K4, K6) no 'OCT 32511—2013

Tommuso mu3ensHoe EBPO, mexcezonnoe, copra A(B, C, D), sxonorudeckoro kiacca
K3 (K4, K6) mo 'OCT 32511—2013:

AT-E-K3 (K4, K6) no 'OCT 32511—2013

Tomnuso muzensHOe EBPO, 3umnuee, knacca 0 (1, 2, 3), skonoruyeckoro kiacca K3 (K4,
K6) mo I'OCT 32511—2013:

JT-3-K3 (K4, K6) no 'OCT 32511—2013

Cucrema nutanus auzens (pucyHok 8.1) coCTOUT U3 yCTPONCTB, MEXAaHU3MOB U JIETaNICH,
o0ecreunBarOMUX HEOOXOAUMBIN 3amac TOIUIMBA, OUYMCTKY U TMOJadyy TOIIMBA U BO3AyXa B IH-
JUHJIPBI, YAaJeHUEe 0TPabOTaBIIKMX Ira30B, a TAK)KE W3MEHEHHUS KOJUYECTBA IMOaBaeMOT0 TOILTH-
Ba. J/lu3enpHOE TOIUTMBO 3QJIMBAIOT B 0ak Yepe3 rOpJOBHHY, UMEIONIUN ceTdaThlii GUIBTp JIs
OUYMCTKH TOIUTMBA. B HIDKHEW yacTh 0aka YCTaHOBIICHBI JIBA KpaHa: 3allOPHBIA — JIJIS TIEPEKPhI-
THS TI0JIBOJIA TOTUIMBA U CIIMBHOM — TS YIQJICHHSI OTCTOS.

[Ipu OTKpBHITOM 3aMOPHOM KJIalmaHe, TOIUTMBO M3 0aka MPOXOJUT MO TOILTUBOMPOBOAY K
GbunbTpy TpyOOi OUMCTKH. 3aTEM IO TOTUIMBOMPOBOAY TOIUIMBO MOAXOAUT K MOJAKAYHBAIOIIEMY
HACOCY, KOTOpBIi HarHeTaeT ero noj aasnenue 0,12MIla B GpuiabTp TOHKOH OYUCTKH.

OtdunbTpoBaHHOE TOTUIMBO MOAASTCS MO TOILTUBOMPOBOY K HACOCY BBICOKOTO AaBIie-
HUS, OT KOTOPOTO OHO MOAaeTcs moj aasiaeHueM 17,5 Mlla B ¢hopcyHKH U BOPHICKMBAETCS B Ka-
Mepy CrOpaHHus BO BpeMs TaKTa CxaTws. PacbIEHHOE TOITMBO XOPOIIO CMEIIMBACTCS C TOpsi-
YUM BO3yXOM, CAMOBOCIUIAMEHSSACH, cropaeT. [IpolyKThl cropaHusi TOIUIMBA ITOCIIC OTKPBITHS
BBIITYCKHOTO KJIAITaHA OTBOJATCSA B aTMoc(epy depe3 BBITYCKHOW TPYOOIPOBOJ M TIYIITUTEIb.



H30BITOYHOE TOIINIMBO, IMOgaBa€MO€ IMMOAKa4YMBAIOIIUM HACOCOM K TOIINIMBHOMY HAaCOCY BBICOKOI'O
JaBJICHHA, OTBOAUTCA 06paTHO K IIOAKaAYMBAOMIEMY HACOCY.
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Pucynok 8.1 - Cxema cucTeMbl MUTaHUSI TU3EIBHOTO JBUTATEIIS:

™2

1- TorumBHEIA Oak; 2- [IpoOka 3aaMBHOM TOPIOBUHEL, 3 - TOIIMBONPOBOA HU3KOTO JIaB-
nenus; 4 - TomnmuBonpoBox HU3KOrO AasieHus; 5 - Hacoc pydHo#t nogaun Tonnusa; 6 - Cnus-
HOW TOIIMBONPOBOJ; 7 - DuUiabTp TOHKOM ouncTKkH; 8 - MydTa onepexeHus BIPHICKUBAHMSA
torunBa; 9 - @opcynka; 10 - TonnmBonpoBoas! BeicOKOro aasieHus; 11 - CiuBHON TOIIMBO-
nposo; 12 - Perynsrop yactoTsl BpamieHus; 13 - TonamBHBINA HaCOC BEICOKOTO JaBJICHHUS,

14 - TonnuBonoakaunBaromuii Hacoc; 15 - @uneTp rpyboit ouncTku tomiusa; 16 - CiuBHOI
TOTIMBOIIPOBOJ

TomnuBo, npocouuBlieecs yepe3 3a30pbl GOPCYHOK, CTEKAET B (PUIBTP TOHKOW OYUCTKHU
1o TpyOOnpoBoOAaM.

Jlu3enpHOMY JIBUTaTeNo AJIs cropaHus | Kr TormuuBa B au3ene Heobxonumo 18 — 20 kr
BO3/yXa.

Ha 100 kr cropesiiero Bo3yxa UCHONb3YIOT 2 T aTMOC(EPHOTO BO3TyXa.

8.2 Cmeceo0pa3oBaHue B IN3eJbHBIX IBUTATEISAX

ITponecc cmeceoOpa30BaHMs MPOUCXOIUT B TEUCHHE KOPOTKOTO IMPOMEXYTKAa BPEMEHHU
BHYTPU LMJIMHJIPA, KOTa mopiieHb HaxoauTcs Boau3u BMT. K Hauany nojgauum TonsiauBa B KOH-
1€ TaKTa C)KAaTUs JaBJeHUE B IWIMHApE cocTaBisieT npumepHo 3,0...3,5 Mlla, a Temneparypa
700...900K cmeceoOpa3oBaHus MPEACTABISAET COOOM MpOIECC UCTIAPEHUST MEJIKO PACIIBIICHHOTO
TOIIJIMBA U TIEPEMEIIMBAHUS €0 IAPOB C BO3IyXOM.



Jlst mpuroToBiieHUs pabodeil cMecH B JU3eNie OTBOJUTCS OUYE€Hb KOPOTKUH MPOMEKYTOK
BpPEMEHH, TaK KaK cpa3y IOcCie Hayaja BOPHICKUBAHUS HAYMHACTCS] CTOpAaHUE, U OCTATOK TOILIH-
Ba MOAACTCS YK€ B TOPALIYIO CPEy.

JU1st TOBBIIIEHUS] SKOHOMHYHOCTH IIHKJIa HE0OXO0AUMO, YTOOBI BCE TOILTMBO CTOPEIIO MPH
HaXOXXJeHuu nopuHs BOmu3n BMT, Tak kak B 3TOM ciiydae 00bEM IMIIMHAPAa MUHUMAJIbHBIN U
IUIOHIA/Ib TEIJIO0TIaYM TaK)Ke MUHUMAaJbHA, CIEA0BAaTENbHO, OONBIIYIO JOTK0 TEIUIOTHl MOXKHO
MIEPEBECTHU B MOJIE3HYIO padoTy.

Jlist yimydiieHus: cMeceoOpa3oBaHus TU3eld paboTaroT ¢ KOd(DPUIIMEHTOM U30bITKA BO3-
nyxa B npeaenax o=1,4...1,7 (bonpinee 3HaueHUE — TYpOOHATYB).

PaBHOMEpHOE pacmpesiesieHus TOIUIMBA OCYIIECTBISIETCS 32 CUCT KHHETUYECKUX YHEPTUl
TOILJIMBA M BO3yXa. BocruiaMeHeHne TOIUIMBA MPH BCEX CIOco0ax cMeceoOpa3zoBaHus MIPOUCX O-
JIUT Ha HAarHEeTaTeNbHOW (pa3e BIPHICKUBAHHMS M MPOJOJDKACTCS B TEYCHHE BCETO IEPHOAA
BIIPBICKUBAHMUS.

B coBpeMeHHBIX [u3eNSAX HAXOAUT MPUMEHEHHE OO0BEMHOE, OOBEMHOIIICHOYHOE,
IUICHOYHOE, BUXpPEKaMEpHOEe M MpelKkaMmepHoe cMmeceoOpazoBanue. Criocod cmeceoOpazoBaHus
o0ycnoBieH (GopMoil kKaMephl CrOpaHus, KOTOpasi B COYETAaHUU C TOITMBOIMOAAIOIICH anmapary-
poii ompezenser ycaoBHs cMeceoOpa3oBaHus M CTOPaHUs B AU3EIE.

JIBUraTens ¢ HEMOCPEICTBEHHBIM BIPHICKMBAHHWEM OOECIIEYMBAET HanOoIee SKOHOMHUY-
HOE MPOTEKaHUE IIMKJIA U XOPOIIUe MyCKOBBIE CBOMCTBA. Ha Takux MBUTATENSAX yCTAaHABIMBAIOT
MHOTrOCTpyHHbIE (opcyHKH c naBiaeHueMm P = 18,5...20 MIla. B nByXTakTHBIX AM3ENAX JlaBje-
HUE BIPbICKUBaHUA MOeT gocturatrs 50...100 MITa.

Pa3nenpHble KaMepbl OOBIYHO COCTOAT M3 JIBYX HOJOCTEW: MOJOCTh HaJl MOpIIHEM (OcC-
HOBHAs Kamepa) U JIOTOJIHHUTENbHAs MOJIOCTh B TOJIOBKE (BUXpeEBas KaMepa WIH MHpeaKaMepa).
JlBurarenu, UMeEIOIINE TaKUe Kamepbl, HAa3bIBAIOT BUXPEKAMEPHBIMU WM TpeIKaMepHbIMU (B
HUX Msrkas paboTa JBUTaTeNs, HO OH MeHee 3KOHOMUYeH). PDOpPCYHKU OJHOCTPYHHBIE paccuu-
TaHbl Ha maBjieHue 12,5...15 MIla.

B ornuumu ot KapOrOpaTOpHBIX JABHTATENeH, B IMIIMHAPBI KOTOPHIX MOCTYIAeT TOTOBAs
roprodasi cMech W3 KapOroparopa, roprodas CMech y Tu3eneil o0pa3yercsi HElOCPEICTBEHHO B
IMHIPaX, Ky/Ja TOTIMBO U BO3JYX ITOAAIOTCS Pa3IENbHO.

8.3 YerpoiicTBO y3710B cHCTeMbl IUTAHUSA AU3€JbHBIX ABHTraTes1ei

TormBo B 1U3ENbHBIX ABUTATENSIX (PUIBTPYETCS ABaKIbl: B GMIBTpax rpy00il OUMCTKH
U QUIbTpax TOHKON OUMCTKU. PUIBTPHI Ipy0Oi OYMCTKHM OUYHUINAIOT TOIUIMBO OT IPyOBIX MeXxa-
HUYECKHUX MPUMECEN U BOABI, pa3/ieisisl TOIUIMBO U MPUMECH 10 Macce U pa3MepaM YacTHIl, TO
ecTh paboTaeT KaK OTCTONHUK.

@unbTp rpydoii ouncTkH ToruMBa (pucyHOK 8.2) Ha nBurarene IM3236M nmeer cMeH-
HBI (QUIBTPYIOUIUI 3JIEMEHT, BCTABJIEHHBI B KOPIYC, 3aKPBITHIA KPBILKONH. DUIBTPYIOLINI
3JIEMEHT COCTOUT M3 XJIOMYaTOOYMa)KHOW HpsKHM, HAMOTaHHOM Ha kapkac. OUIBTPYIOIUI 3J1e-
MEHT U3TOTOBJIEH B BUJIE TPYOKH € OOJIBIINM KOJIUYECTBOM OTBEPCTUH.
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Pucynok 8.2 - ®wiibTp rpy00ii OYUCTKH TOTUTUBA!

a — apromobmns KamA3-5320; 6 — auratens IM3-236: 1 — cnmuBHas mpodka; 2 — cra-
KaH-OTCTOMHHK; 3 — YCIIOKOUTENb; 4 — CeTYATHIN (DUIBTPYIOIIHMIA DJIEMEHT; 5 — OTpaXKaTelb; 6 —
pacnpenenurenb; 7 — 60at; 8 - danem; 9 — yrmioTHUTENbHAs npokianka; 10 — kopmyc; 11 —
HITyLep

@unbTp TOHKON OYMCTKM TomuuBa asuratens SIM3-236M nmeer cMeHHBIN (QUIBTPYIO-
IIUHA SJIEMEHT, HaJeThlii Ha CTep)KeHb, NPUBApEeHHBIH K Kopmycy. Kopmyc ¢uibTpa 3akphiT
KPBILLIKOM, yJIep>KUBaeMoN OONTOM, BBEPHYTHIM B CTep)Ke€Hb. PUIBTPYIOIIMHA 3JIEMEHT Mpea-
cTaBisieT co0oi meppopUpOBaHHBIN METALTUYECKUM KapKac, OOMOTaHHBIM CHUTIIEBOW TKAaHBIO.
Ha xapxace cpopmupoBana GuibTpyromas Macca U3 JpeBECHON MYKH, IPOMUTAHHOMN MyJIbBEp-
OOKEIUTOM.

TonnmBonoaKaunBarOIMi HACOC MPUMEHSIOT JJIs [10JIa4X TOIUIMBA U3 TOIUIMBHOTO Oaka
yepe3 GuabTpsl K Hacocy BbIcOKOro naBneHus. Ha gsurarene KamA3 -740.10 u SIM3-236M
YCTaHOBJIEHBI TOIUIMBOIIOAKAYMBAIOIIME HACOCHI NOPIIHEBOro TUna. Hacoc ycTaHOBIEH MExXIy
¢wibTpaMu rpy0Oid M TOHKOM OYMCTKH TOIJIMBA. TOIMJIMBOIOJKAYMBAIOIIMN HAcoc (PUCYHOK
8.4) nmeer n1Ba MpUBO/IA: PYYHOH M MEXaHHUYECKUI. PydHBIM MTPUBOAOM TOJIB3YIOTCS IS 3aI10J1-
HEHUS TOIUIMBOM (DPUIIBTPOB, TOIUIMBOIPOBOJIOB U yNAJICHUS M3 TOIUIMBHON CHUCTEMBI BO3/yXa.
[Tpu pabote nBuUraTens AeiicTByeT MeEXaHUYECKUI MPUBOJ TOMIMBONOIKAYMBAIOIIETO HAcOCa.

TonnuBHBIA HAcOC BBICOKOIO JIaBJIEHHUS MONACT depe3 (OpPCYHKH B KaMepy CropaHHs
TOIUIMBO B CTPOTO ONPENEICHHBIE MOMEHTHI U B ONPEAEICHHOM KOJIMYECTBE, B 3aBUCUMOCTH OT
pe’kuma paboThl JBUTaTeNs. TOIUIMBHBIM HACOC BBICOKOTO JAaBJICHHS JAMU3EIbHBIX JIBUTATEIeH
SAM3-236M n KamA3 740.10 pacnosioskeH MEXIy psAaMH LWIMHAPOB U NPUBOAUTCS B JEH-
CTBHE OT 3yOUaThIX KOJIEC paclpeieIUTEIbHOTO Bajia
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Puynox.8.3 - ®unbTp TOHKOH 0uMCTKH ToIIMBa aBToMoOmIst KamA3-5320:

a — o0muit Bua; 6 — kianaH-xukiep: 1 — kopmyc; 2 — 004T; 3 — YIUIOTHUTENIbHAS 11aiioa;
4 — mrynep; 5, 6 — npokIaaky; 7 — CMEHHbIN OyMa)XHbIN (QUIBTPYIOIIUI 3JIEMEHT; 8 — cTakaH; 9
— npyxuHa; 10 — ciuBHas npodka; 11 — crepxens; 12 — knanan-xukiep; 13 — npyxuna; 14 -
YIJIOTHUTENbHAs maiiba; 15 — mpoOka

Pucynok 8.4 - TonauBomoIKkauyMBaroOmui HacOC:

a — BBIIIYCK U HarHeTaHue; 0 — mepenyck 1 Haruetanue: 1 — kopmyc; 2 —
HarHeTaTeJIbHBIN KIIallaH; 3 — MOPIIeHb; 4 — MPYXKHUHA; 5 — MOPIIeHB; 6 — IMIMHIP; 7 — BITYCK-
HOM KiamaH; 8 — mTokK; 9 — npyxuna; 10 - HanpaBsIONIAs POIMKOBOTO ToJKaTens; 11 — ponu-
KOBBIN TOJIKATENb; 12 — dKCHEHTPUK; 13 - IpeHaKHbIN KaHa



dopcyHka olOecrieunBaeT BIPHICKUBAHKUE TOIUIMBA TOJI OMpPENEICHHBIM JaBICHUEM, pe-
TYyJIUPOBAaHUE TOTUIMBA U YETKYIO OTCEUKY IMOJaud B KOHIIE BIPhICKUBaHUSA. Ha musensx mpume-
HSIOT (DOPCYHKH HECKOJBKHX THIIOB: OTKPBITHIC U 3aKPBITHIC, C PACIBUINTEISIME, UMEIONUMU
OJTHO OTBEpCTHE (COIUIO) WJIM HECKOJIbKO. 3aKpBIThie (POPCYHKH MOTYT OBITH IITHU(TOBBIC WU
oecrrrudrossie. Ha mmzensix  SIM3-236M, KamA3-740.10, 3MJI-645 npuMEHSIOT 3aKpbIThIe
OecuitudroBsie hopcyHku. DOpCyHKY Ha3bIBAIOT 3aKPHITON, TaK KaK COIUIA B pacHbLIUTEINE 3a-
KPBITHI UTJIOW U TOJBKO B MOMEHT BIIPBHICKMBAHMS TOIUIMBA COOOIIAIOTCS ¢ KaMEpOil cropaHusl.
Jlns1 BXOJ1a TOIUIMBA paclbUIMTENb UMEET YeThlpe coruia fuaMerpom 0,34 M.

PerynsTop 4acToThl BpallleHUs! KOJIGHYATOro Baja M3MEHsIET [0/1ayy TOILIMBA B 3aBHCH-
MOCTH OT HArpy3KH JBUTATENS, OIICPKUBAS 3aJaHHYIO YAaCTOTY BpAIICHHUs KOJICHYATOrO BaJia.
Perynsitop Ha3pIBatOT BCEPEKUMHBIM, TaK KaK OH MOKET MOJJICPKUBATH JTIO0YI0 33aJaHHYIO BO-
JUTEJIEM YacTOTY BpAIllCHUs KOJIGHYATOTrO Balla U OTPaHUYMBATh MaKCUMalbHYyIo0. OTpaHndeHne
MaKCHMAaJIbHOW YaCTOTHI BPAIICHHS BBI3BAHO HEOOXOAMMOCTBIO MPEJOXPAHUTH JCTATH JTU3EISI
OT OBICTPOTO M3HAIIKMBAHUSA U YPE3MEPHBIX HATPY30K, & OTPaHUYCHHE MAJIOW YaCTOThI BPAIICHUS
— YXyIIIEHUEM T0/Iayyl TOIUIMBA U CMeceo0pa3oBaHMUsl.

Jliia moaaepkaHusl 3aJaHHOTO CKOPOCTHOTO PeXUMa Ju3essl TOIUIMBHBIE HACOCHI CHAO-
JKAIOT CHEHUANBbHBIM MPUOOpOM — peryiasTopoM. Ha nuzensx oTeyecTBEHHOIO MPOM3BOJACTBA
MPUMCHSIOT MEXaHHYECKHE MEHTPOOCKHBIE perynsTophl. [lo mpuHIUIY pabOTBl PETYISITOPHI
MOTYT OBITh OJTHO-, IBYX- M BCEPEKUMHBIE.

OMHOPEKUMHBIN PETYIATOp HACTPOCH HA OrPaHUYCHHE MAKCUMAIIBHON YacTOTHI Bpallle-
HUS KOJICHUATOTO BaJla ABUTATENS. J|ByXpeKMMHBINA paboTaeT Mpu MUHUMAIIBHBIX U MaKCHMaJlb-
HBIX YaCTOTaxX, a BCEPEKUMHBIN — MPH J1t000# yacToTe BpamleHus. Ha TpakTopHbIX U aBTOOYC-
HBIX JM3ENIAX MPUMEHSIOT BCEPEKUMHBIE PETYISTOPHIL.

Bce perymsatopsl, TOMMMO OCHOBHBIX (DYHKUHN, 00ecreuyuBarOT yBETUYCHHE IMMOJAud
TOTIIIMBA MPU Teperpy3ke au3ens (KOPPEeKIMIo) U pe3Koe yBeIMYeHHEe MOJaur TOTUIMBA MPH MyC-
ke (oborareHue).

VYBenudueHrue MoaaYu TPH TEeperpy3Ke BBITIONHSAETCS KoppekropoMm. Hammuume 3toro
yCTpoicTBa o0ecreynBaeT Takoe yBenuueHue Ha 15...20% mo cpaBHEHUIO ¢ mMojadyeil mpu HO-
MUHAIBHON MOIIHOCTH JBUTaTels. [IyCKOBOW 000TaTUTENh YBEIIMYUBACT MMOady TOILIUBA TPH-
MEPHO BIBOE.

PerynsTop, ¢ 0AHO#M CTOPOHBI, TOMXKEH ObITh TOCTATOUHO YYBCTBUTENIBHBIN K U3MEHEHUIO
YacTOTHI BpaIllEHUs, a C APYroi - He JOJKEH HEMPEephIBHO ACPraTh PeiiKy. Y MEHBIIICHHAS YyB-
CTBUTEJILHOCTh PETYIATOpa MPUBOAMUT K YBEIMUEHUIO MaKCUMAIIbHON 4YacTOTHI BpAIEHUS, JO-
MOJIHUTEIBHOMY U3HOCY JIBUTATENlsl U TIepepacxo/1y TOIUIHBA.

[ToBbIeHHAs YYBCTBUTEIHLHOCTH COMPOBOXKIAETCS U3HOCOM PETYIIHPYIOIIET0 MEXaHH3-
Ma ¥ CBSI3aHHBIX C HUM JICTAJICH.
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Pucynok 8.5 - [IpuniunuanbHas cxema BCEpeKMMHOTO PErysTopa:

1 — peruar perymnsropa; 2 — peiika TOIUNIMBHOTO Hacoca; 3 — pblyar HacTpoika peryisTopa; 4 —
IpYXXHHA PETYNIATOPA; 5 — KPECTOBUHA PETYJIATOPA; 6 — Ipy3bl PErysaropa.

Mydra onepexeHus BOpbICKa TOIUIMBA MPEACTaBlIeHa Ha pUCYHKE 8.6.

Pucynok 8.6 - My@ra ornepexxeHus BIIPBICKA TOIUINBA!
1 — xopmyc; 2 — rpy3; 3 — ocb; 4 — Mpy>KUHA; 5 — MPOCTABKa; a — YroJ oIlepexe-
HUS BIIPBICKA TOTJINBA

MomHOCTh 1 5KOHOMUYHOCTh JBUTATENs 3aBUCAT OT yIJia BOpbICKWBaHUA. Kakplii 1BU-
raTteiib Ha JJI0OOM Harpy304HOM M CKOPOCTHOM PEXHMME UMEET ONTUMAIIbHBIN YTOJ OlepeKeHUs
BIpbIckuBaHMs. [loaTomy B mporecce paboThl ero HEOOXOIUMO MeHATh. [l U3MeHeHus yria
OIEpPEKEHUSI BIIPBICKMBAHMS MEHSIOT I0JI0KEHUE KYJIauKOBOI'O Bajla OTHOCUTEIBHO KOJIEHYATO-
ro. Eciu xynaukoBbIif Basl MOBEPHYT BIEPEA MO X0y BPAILEHUS, TO KYJIayOK HAOEXKHUT paHbliIe
Ha TOJIKaTesb, M0Jaya TOIUIMBA IUIYHXKEPOM, a CJIEJOBATEIbHO, U BIPBICK €ro (HOpCyHKOMH
HayHETCs paHblie. OTHOCUTENBHBIN MOBOPOT KYJIAYKOBOI'O Bajla IPOU3BOJIUTHCS ABYMs CIIOCO-



0aMu: ¢ yCTaHOBKOM ITOCTOSIHHOTO M TIEPEMEHHOIO YIJla ONEepEXEeHMsl BIPhICKUBaHUA. B mepsom
ClIly4ae HaxoJsAT ONTUMAJIbHBIA YToJl ONEPEXEHHUS BIPBHICKUBAHMSI HA HOMUHAJIBHOM CKOPOCTHOM
pEeKUME U JKECTKO COEOUHSIOT Bajbl. Bo BTOpoMm cilydyae B NpPUBOJE HAcOCa yCTAaHABIMBAIOT
My(Ty omepexeHus: BIpPbICKa TOIIMBA, KOTOPast B 3aBHCHUMOCTH OT YaCTOTHI BPAILICHHs JBUTA-
TEJIE MEHSAET B3aMMHOE IOJIOKEHHE KYJAauKOBOTO M KOJICHYATOT0 BaJOB. DTO 0OecleunBaeT pa-
00Ty BUTaTeNs B IIMPOKOM JMANa30HE 4yacTOT BpallleHHus. B ocHOBY paboThl My Tsl onepexe-
HUS BIPBICKMBAHUS IOJIOKEH MPHUHLMI UCIOIb30BaHUs LIEHTPOOEKHBIX cui rpy3oB. IIpu Bpa-
IIEHUH Beayled NnoiayMy(Thl €¢ ONOpHbIE Majblibl AABIAT HA KPUBOJIMHEHHBIE BBIPE3bl IPY30B,
KOTOpbIE MEPEelalT yCUINE OCSIM BeIOMOM NoayMy(Thl, 1 0Opa3yeTrcs mapa CHJI, Bpallaromas
KYJIQ4KOBBIM BaJl HACOCA BBICOKOI'O JaBJICHUs. MaKCHUMaJIbHBIN YrOJl OIIEPEKEHUS BIIPHICKA TOTI-
JMBa, KOTOPBINA obecrieunBaeTcst My(Toid, cocTaBisieT 6...8 rpaaycoB MO yriy MoBOpOTa Kyiay-
KOBOI'0 BaJla OTHOCUTEIBHO MpUBOIHOTO Bajia U 10...14 rpagycoB OTHOCUTENBHO yria MOBOPOTA
KOJIEHYaTOrO Baja.



Jlexus 9
TPAHCMUCCUS

9.1. Knaccudukauus TpaHcMucCH i

Tpancmuccuu nmoapasfensroTcs Mo psay npusHakos, puc. 9.1. KoHkpeTHON KOHCTPYK-
IIUU MOTYT OBITh MPUCYILU HECKOJIBKO TPU3HAKOB.

1. Knaccugpuxayus no xapaxmepy uzMeHeHus: Kpymsiuye2o MOMeHma: — CTyIeHYaTasi,
U3MEHECHHUE KPYTSAIEro MOMEHTa — cM. puc. 9.1a, — OeccryneHyaras, HW3MEHEHHE  KpPYTSIIEro
MOMeEHTa — cM. puc. 9.16, — KOMOWHUPOBaHHAS.
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Pucynok 9.1 - I'paduku u3MeHEHUs KPYTSIIEro MOMEHTAa B TPAHCMHCCHSIX: a — CTYICH-
yaTtasi TpaHCMHCcCHs, O — OeccTyrneHuaTasi TPaHCMUCCHS
2. Knaccugurayus no xoncmpykyuu:

— MeXaHHUYecKas,
— TUapOoOOBEMHAS,

— DJIeKTpUYecKas, —  THApPOMEXaHUYecKas,
— JJIEKTPOMEXaHWYECKasl.

Mexanuueckas mpancmuccus.

Ilepenaua KpyTsIlero MOMEHTa OT ABHUraTels K BEAYIIMM KOJIeCaM OCYILECTBIISETCS 3a
CYET TOJBKO MEXaHUYECKUX CBsI3€H (CHII) — CHJIBI TPEHMSI U CHJIBI YIIPYTOCTH MaTepUaoB.

B cryneHuaThix MeXaHMYECKHX TPAHCMUCCUSAX MEPEJaTOYHOE YHUCIO M3MEHSETCS CTY-
MIEHYaTO 3a CYeT 3yOuaThIX Mepeaad, pa3MEUIeHHBIX B PEIYKTOpPE, B HEKOTOPBIX CIydasX U
MYJIBTUIUIMKATOPE, KOTOPBIM HOCUT Ha3BaHHe KopoOka nepemensl nepeaay (KIIIT).

B OGeccrynenyaroil MexaHMYeCKOW TpPaHCMHCCUHU TEpeIaTOYHOE YHUCIO H3MEHsSeTcs
IUTaBHO BCIIE/ICTBUE NMPUMEHEHUS (PUKIMOHHBIX Tepesiad, TO €CTh Iiepeiada OCYIIeCTBISIeTCS 3a
CYeT CHibl TpeHHus. Yalle 3T0 KIMHOpPEMEHHBbIE BapuaTopbl. B kauecTBe peMHsI MCHOJIb3YHOTCS
KJIMHOBU/IHbIE apMHPOBAHHbBIE PE3WHOBBIE PEMHH (OTKpbHITas KIMHOPEMEHHas Iepeqadya) Wiu
METaJIJIMYECKHE COCTaBHbIE KJIMHOBU/IHBIE PEMHH (3aKpbITasl lepeiaya).
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Pucynok 9.2. Tunsl TpancMuccuii aBToMoouei

OTKpbITas KIMHOPEMEHHAasl Iepegada MCIOIb30Balach B aBTOMOOMIISIX MAJIOTO Kiiacca
VOLVO-DAF (T'omnmanaust), VOLVO-343, puc. 9.3. B 3aBHCHMOCTH OT HAarpy3KH U 9acTOTHI
BpalleHus Bajia 12, CBA3aHHOIO C JIBUTATENIEM, U3MEHSCTCS PACCTOSIHME MEXIY MOJOBUHKAMHU
BE/YILETO MKKBa 9, a, CeIoBaTeIbHO, U3MEHSCTCS BelnunHa paauyca Ry. [lox melictBuem cu-
JIbl HATSDKCHUS peMHs (eciu paauyc R; yBenuuuBaercs) U npyxuHsl 6 (eciu paauyc Ry yMeHb-
IIaeTCs), U3MEHSCTCS BeJMUMHA paanyca Ry 3a cuer nepeMerieHus moJOBUHbI 7 BEIOMOIO IIKHU-
Ba.
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Pucynok 9.3 - Cxema OTKpbITOI KIMHOPEMEHHOW Nepeiadn:

1 — tpybonpoBoja, 2 — MOJOCTh MHEBMATUYECKOTO PEryiIsATopa, 3, 6 — Ipy>KuHbI, 4 — Irpy3sl
LEHTPOOEIKHOTO PETyNsATOpa, S — IJ1aBHas nepeaaya, 7 — BEJOMBIN IIKUB, 8 — KIIMHOBOW PE3HHO-
TKaHEBBIN peMeHb, 9 — Beaymmii mkuB, 10, 13, 14 — mecrepan, 15 — memOpaHa mHEBMaTHYe-
CKOT'0 peryisitopa



[TpuHIMNT AEHCTBUS 3aKPBITON MEpeladyn ¢ METANIMYECKUM KIMHOBUHBIM PEMHEM aHa-
norudeH. Cpok cIIy:KObI peMHsI YBEITHUMBAETCS 32 CYET 0COOCHHOCTEH ero KOHCTpYKIuu. OcHO-
BOI peMHs siBIsieTCs cTajbHas jeHta u3 10...14 cnoes cranpHOro gucrta npumepHo no 0,2 Mm
TOJIIMHON KaXIbld. Ha JIeHTe MOIBUXKHO PACIONOXKEHBI KIMHOBUIHBIE OamMadku, puc. 3.4.
Ycunre B peMHE mepenacTcs uepe3 JaBICHHE MEKIy OaltMadkamu, JIGHTA HE HECET TATOBOTO
YCUJIUA U SIBJISICTCS JIMIIb HAIIPABIISIFOLLICH.

PI/ICYHOK 9.4 - KOHCTPYKL[I/IH MCTAJINYCCKOI'O KIIMHOBHUAHOI'O PCMHSA

OOmuit BuI (PUKIIMOHHON 3aKpBITON TIepeadn mokasan Ha puc. 9.5, o0muii BuI KOpoo-
KM TIepeiad ¢ KIMHOPEMEHHBIM BapuaTopoM — Ha puc. 9.6.

Pucynok 9.5 - ®puknnoHHas peMeHHast 3aKpbITas epeaadya



Pucynok 9.6 - KopoOka nepenau ¢ KIIMHOPEMEHHBIM BApPHATOPOM:
1 — nBurarens, 2 — kopoOka nepenay, 3 —BeAyILIUN HIKUB, 4 — BEIOMBIN IIKUB, 5 — Me-
TaJUIMYECKUI PEMEHB

T uopoobvemuas mpaHcmuccus.

Ha nerkoBbIx aBTOMOOWIAX HE MPUMEHSETCS M3-32 OOJIBIINUX rabapuTOB M MaccChl, BBICO-
KOH CTOMMOCTH M HU3KOro K.1.J. [IpumeHsieTcs Ha cienMaimHax U TpakTopax. Moxer mpume-
HATBCS s OoOecrieueHusi aKTUBHOTO MPUBOJAA MpHIENnoB. [IpenMyiecTBOM JaHHOTO THUMA
TPAHCMHCCHU SIBIIICTCS TIepeava KPyTsIIero MOMEHTa Ha 3HAYUTEIHbHOE PACCTOSHUE M Uepe3
ru0KHe U JerkocheMHbIe cBsi3u. Kpome Toro, mepenada OeccTymnenvaras, JETKO peryiupyercs u
AAIITUPYETCA C DJICKTPOHHBIM YIIPABJICHUCM. HpI/IHIII/IHI/IaJ'IBHaﬂ YIIpom€HHasA CxXe€Mma IMpeacTraB-
neHa Ha puc. 3.7.
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Pucynok 9.7 - Cxema ruapoodbeMHoOl nepefauu: 1 — aBuratens, 2 — TUApoHAcoC, 3 —
TUAPOMOTOP, 4 — BeayIIre Kojieca, 5 — TpyOoonpoBOI

I'maponacoc 2 mpuBOIUTCS BO BpallleHHUE OT ABUTATENs 1, pabouast >KHIKOCTh IMOJACTCS
THUAPOHACOCOM B THUIPOMOTOP 3, KOTOPBIN MPUBOIUT BO BpaIllEHHE BEAyIIIHE Koeca 4.



nekmpu1eckas mpaHCMUCCusl.

[MpuanumuansHas cxema mpezcTabieHa Ha puc. 9.8a. Beaymiue koieca co BCTPOSHHBIMH
B HUX DJICKTPOJIBUTATEIISIMUA U KOJIECHBIM PEAYKTOPOM (KaK MPaBUIIO, IJIAHETAPHBIM) HA3BIBAIOT-
Cs1 3JICKTPOMOTOP Kosecamu, puc. 9.80.

[IpenmytecTBa NMEKTPUICCKON TPAHCMHUCCHH — OE€CCTYIIEHYATOCTh, OTHOCUTEIBHAS JIeT-
KOCTh PETYJIMPOBAaHUSI M aBTOMAaTH3aI[UH, HENPEPHIBHOCTh MOTOKA MOIIHOCTH OT JIBUTATENS K
BEAYIIUM KOJIECaM, YTO YBEIMYUBACT MPOXOJUMOCTh aBTOMOOMJIS, MOBBIMIAET JOJITOBEYHOCTh
JIBUTATEIIS M3-3a CHIDKCHUS TUHAMUYCCKHX Harpy30K (OTCYTCTBYET )KECTKas CBSI3b JBHTATENS C
BEIYIIMMHU KOJIECAMH), BO3MOXKHOCTh TEpeaud MOTOKA MOIIHOCTH HA 3HAYMTEIbHBIC PacCTOs-
HUS 0€3 MEXaHUYECKOW CBS3H.

K nmegocrarkam cieayer oTHeCTH HU3KUHU K.1.1. (Huxke 0,75), 4TO BEJIET K pOCTYy pacxoaa
toruBa Ha 10-20%, oTHOCUTEIBHO OOJIbIIAs Macca U CTOUMOCTb.
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Pucynok 9.8 - Dnekrprueckas TpaHCMHCCHUS: a — IPUHIUIAATIBHAS CXeMa, O — dJIeKTpo-
MOTOp KoJjieco; 1 — nBuraresns, 2 — 3JIeKTPOreHepaTop, 3 — IAEKTPOMOTOp KoJieca, 4 —  DJIeK-
TPOJBUTIATEND, 5 — PEYKTOP

2.4 I'uopomexanuyeckas mpaucmMuccus.

3T0 KOMOMHHUPOBAaHHAsI TPAHCMUCCHS, COCTOSIIAsA U3 MEXaHU3MOB MEXaHUYECKON U TH/I-
paBIu4ecKkoil TpaHcmuccud. B cocraB ruapomexaHuuyeckod TpaHcMuccud, puc. 9.9, BXoauT
THJIpOTpaHchOpMaTop, KOTOPBIH oOecreurBaeT IMIaBHOE W3MEHEHHE KPYTAIIEro MOMEHTa, W
MexaHH4yecKas KopoOka rnepeiay, KpyTsIuidi MOMEHT B KOTOpON M3MEHsieTcsl cTyneHnyaro. [py-
THe COCTaBJISIONINE aHAIOTMYHbI MEXaHUYECKOM TpaHncMuccuu. ['uaporpancdopmarop ycraHas-
JIMBaeTCs BMECTO cueruieHus. llepenada KpyTsiero MOMEHTa B TMIPOTpaHC(oOpMarope ocy-
LIECTBIIETCS 34 CUET THAPOJUHAMUYECKOT0, TO €CTh CKOPOCTHOTO, HAIIOPa KU IKOCTH.

I'uapoTtpancopmarop B ONpEAEICHHOM JMana3oHe IUIABHO aBTOMATUYECKH H3MEHSET
KPYTAIIMHA MOMEHT B 3aBUCUMOCTH OT Harpy3ku. DTo o0ecreyrBaeT MnjiaBHOE TPOTaHbE aBTOMO-
OuiIs ¢ MecTa, CHIKEHHE YMCIla TIepeKiIioueHui mepeaay, obaeryaer ynpasjieHue, OYTH B JIBa
pasa MOBBIIIAET JOJITOBEYHOCTh ABUTATENS U APYIUX JJIEMEHTOB TPAHCMUCCUU U3-3a CHUIKCHUS
JUHAMHAYECKUX HArpy30K, CHH)KAETCSI BEPOSITHOCTh OCTAHOBKM JBUTATEINSI ITPU PE3KOM yBEIHYE-
HUU Harpy3ku. ['mapomexanndeckas TpaHCMUCCHUSI O0JierdaeT yrnpaBlieHHE aBTOMOOMIIEM, OCO-
OEHHO B TOPOJCKUX YCIOBHSX, YTO CHHKAE€T BEPOSATHOCTH JOPOKHO-TPAHCIOPTHOIO IpHIIIe-
CTBHS.



K nemocratkam ciemyer oTHecTH Oosiee HU3KHM K.II.J. IO CPABHEHHIO C TPaIUIIMOHHOMN
CTYINIEHYAaTOM MEXaHUYECKOW TPAHCMMCCHUEH, YCIIO)KHEHUE KOHCTPYKLUH, BBICOKAas CTOUMOCTH
(mpumepHO 10% cToMMoCTH aBTOMOOMIIA).

2.5. Dnexmpomexanuyeckas mpaHcmMuccusl.

OT0 KOMOWHHUpPOBAHHAsT TPAHCMHUCCHS, BKIIOYAET B ceOsl AJIEMEHTHl MEXaHWYECKOH H
ANeKTpUYecKoi Tpancmuccuu. [IpumensieTcst mpeumyniecTBeHHO Ha aBToOycax. [lotok morHo-
CTH OT JBUIaTejsl BHYTPEHHErO CrOpaHus MEepEeNaeTcs MO IyTH: TEHEPaTOp — 3JIEKTPOJIBUTaTEllb
— KapJaHHas Iepeladya — BEAYLIMM MOCT — BeayllHe Kojieca. B TpaHCMUCCHMM OTCYTCTBYIOT
CIIETIJICHUE U KOpoOKa repesad.

[IperMymiecTBO 3MEKTPOMEXAaHNUECKOW TPAHCMUCCHH — OOJIErYeHHE YIpPaBJICHUS aBTO-
MOOMIJIEM B TOPOJICKHUX YCIOBHSX, XapaKTepU3yeMbIX 4aCTBIMH OcTaHOBKaMu. Kpome Toro, mo-
BBIILIAETCS IPOXOAUMOCTb TPAHCIIOPTHOT'O CPEJCTBA C TAKOW TPAHCMHUCCHEN 3a CUET OTCYTCTBHS
Pa3pbIBOB IIOTOKA MOIIHOCTH, YTO, HAIlPUMED, MPOUCXOIUT MpHU MEPEKIOUEHUN TIepeayd B CTY-
IIEHYaTON MEXaHUYECKON TPaHCMHUCCHUH.

K HepmoctatkaMm cieayer oTHeCTH OoJiblIne rabapuThl U Maccy, HU3KHH K.I.J. (Topsaka
0,85), 4TO NIPUBOAUT K yBEIMYEHUIO pacxoja Torausa Ha 15-20% o cpaBHEHUIO ¢ TPaHCIOPT-
HBIM CPEACTBOM CO CTYIEHYAaTON MEeXaHM4YeCKOW TpaHCMMCCUEH (IpU NPOYUX pPaBHBIX YCIOBH-
AX).

Pucynok 9.9 - 'mnpomexannueckas kopoOka nepesiad 3aJHEeIPUBOIHOTO aBTOMOOMIIS:

1 — rugpoTpancdopmarop, 2 — 3IEMEHTHl MEXaHUYECKOH KOPOOKH mepe /1ad, 3 — OTBepCTHS MO
OO0JITHI KpeIuIeHUs! KOPOOKH Mepesiad K JBUraTelto, 4 — (haHel KpersieHus KapJaHHOH nepeaadn

9.2 CtyneHuaTasi MexaHU4YecKasi TPAHCMUCCUS

KoHcTpyK1nst JaHHOTO THIA TPAHCMUCCHI ONIPEACIISIETCS:
—  THUIIOM, TO €CTh «MEXaHU4eCKasi TPAHCMHUCCUS», B KOTOPOH KPYTALIUA MOMEHT
nepeiaeTcs 3a cueT MexaHuyeckux cpszeil. CieoBaTenbHO, B COCTaB TPAHCMHUCCHH
BXOJISIT MEXaHUYECKHE dJIEMEHTHI (BaJIbI, IIECTEPHH, My(THI, TIETH WA PEMHH ), TIepe-
JAOIINE KPYTALMA MOMEHT.



—  Ha3HA4YEHHUEM, a MMEHHO: Ilepeaaya KpyTALIero MOMEHTa, U3MEHEHHE ero I10 Be-
JIMYMHE, HAIIPABJICHUIO U IlepepacipeieleHne MKy BEAyILIUMH KojecaMu (OCSIMHU).
—  MHOroo0pasueMm peKMMOB pabOThl AaBTOMOOUJISI: OTCYTCTBUE ABUKEHUS (CTOSIIUN
aBTOMOOWJIb) U COOCTBEHHO JIBUKEHUE (Ha4aJIo ABMIKEHHs, Pa3rOH, TOPMOXKEHUE, JIBU-
KEHHE 33JHUM XOJIOM, JBIKEHHE MTPU U3MEHEHUU CHJIBI CONTPOTHBIICHUS, THHAMUYE-
CKHE€ Harpy3Ku).
Taxum 00pa3oM, TpaHCMUCCHS JOJDKHA UMETh HA0Op B3aMMOCBSI3aHHBIX SJIEMEHTOB, BBI-
HOJHSIOMUX (PYHKIIMH 00ECTIeYeHHS PEKUMOB PaOOThI aBTOMOOWIISI ITPH BCEM UX MHOT000pa-
3UU.

B cocraB cryneH4YaToit MeXxaHM4eCKON TPAHCMHUCCHH BXOJIST CIICAYIOIINE JIEMEHTBI,
puc. 9.10.
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Puc. 3.10. CocTaB cTyneH4aToi MEXaHUYEeCKON TPaHCMHUCCHH: @ — 3aIHETIPUBOIHOTO aB-
TOMOOWJISL C PaCIOJIOKEHUEM JIBUTATEIIA CIiepean, 0 — mepeaHenpruBOIHOTO aBTOMOOMIIS C TI0-
MIePEYHBIM PACTIONIOKCHUEM JIBUTATENS;, | — BUTATeNh, 2 — CIEIUICHHE, 3 — KOpoOKa repeaad,

4 — xapnaHHas nepefada, 5 — riaBHas nepenada u auddepennuan, 6 — IpUBOIHBIE OCH, 7 — Be-
Jymue Kojieca (OTHOCATCS K XOJJOBOM YacTH aBTOMOOMJIS)

Cxembl TpaHCMHCCHM TPU TPOJIOJIBHOM PACIONOXKEHUH JBUTATeNsl MOKa3aHbl Ha pHC.
9.11 m9.12.
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Pucynok 9.11 - CxeMbl TpaHCMUCCHHU ABYXOCHBIX aBTOMOOMIICH:

a— C3aJHUM BEly  LIUM MOCTOM, O — C IByMs BEIyIIUMU MOCTaMu; | — IBUraTelnp; 2 —
cuerienue; 3 — KIIIT; 4 — kapganneie nepepaun; 5, 7 — riaBHble nepenayu; 6 — pazgaTouHas
KOpoOka
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Pucynok 9.12 - CxeMbl TpaHCMUCCHH MHOTOOCHBIX aBTOMOOMIIEH:

a — ¢ ABYMS 33JIHUMU BEIyIIUMH MOCTaMy; O, B — C TpeMs BEAYILIUMHU MOCTAMU;
T — C YETBIpbMS BEYIIMMU MOCTAMH U IBYMs JBUTATENsAMU; 1 — qBUTaTens; 2 — CLEIIEHUE; 3
— KIIII, 4 — xapnanHbie iepeaauu, 5, 6, § — riaaBHbIC Nepenadn, 7 — pa3iaTodHas Kopooka

1. Cyennenue — obecrieunBaeT COSAMHEHNE U Pa3beIUHEHHNE ABUTATENSI M OCTAIbHOM YacTH
TpancMmuccuu. T.e. cuerieHre obecreunBaeT peKMMbl Hadyalla IBH)KEHHUS M €r0 KpaTKOBPEMEH-
HOTO OTCYTCTBHS, a TAKXe JJaeT BO3MOXKHOCTh B IPOIIECCe IBU)KEHUSI U3MEHATh BEIMUMHY KPY-
TALIETO0 MOMEHTAa B MOCJIENYIOMIMX 3JIEMEHTax TpaHCMUCCHH. Jpyras HemanoBaxHast QyHKIUS
CLEIUICHUS — MPEeAOXPaHEHUE JBUraTeNs U OCTAJIbHBIX 3JIEMEHTOB TPAHCMHCCHUU OT JUHAMHUYe-



CKHMX Harpy3oK, KOTOpPbIC€ BO3HUKAIOT KaK PE3yJbTaT OBICTPO M3MEHSIOMIMXCS TOPOKHBIX YCIIO-
BUH.

2. Mexanuueckutl pedykmop (MHOTJAa B KOMOMHAIIUN C MYJbTUIUTMKATOPOM), KOHCTPYKIIHS

KOTOPOT'O TMO3BOJIIET CTYNEHYaTO U3MEHSTh €ro IepeiaToyHoe ynucio (cM. Hiwke). [loatomy sToT
PEAYKTOp B TPAHCMHCCHUU aBTOMOOWIISI HAa3bIBACTCSl KOpoOKou nepemenwvt nepeoauy (KIIIT).
Hamoma#M, 9T0 B MAITMHOCTPOSHUU TI0JT TEPMUHOM «PEIYKTOP» MOJAPa3yMEBACTCs MEXaHU3M C
3y04aThIMH IIECTEPHIMHU, IPEeTHA3HAYCHHBIN JIsI IEpeaui KPYTAIIEr0 MOMEHTa OT OJHOTO Ba-
Ja K apyromy. Bemomblid (BBIXOZHOM) Bajl PeayKTOpa BPAIIAETCsS C MEHBIIECH yriIOBOW CKOPO-
CTHIO (YaCTOTOM BpaIllEHHUs ), YeM BEIYIIHKA (BXOMHOMN). Y MyJIbTHUIUIMKATOpa — HA0OOPOT, yriio-
Basi CKOPOCTh BEIOMOT0 BaJia O0JIbIlIe, YeM Y BEIYILErO.

Haznauenune KIIII — yBenuueHue KpyTsALIEro MOMEHTa Ha €€ BBIXOJHOM Bajly 3a CUET
YMEHBIIIEHUS YaCTOTHI BPAIICHHS BEIXOJHOTO Bajlia MO0 CPABHEHHIO C YaCTOTON BpAICHHS BXOJ-
Horo Bana KIIII. B mepBom mpubmmkenun (6e3 ydeTra K.I.J. KOPOOKH MEepeMeHBbI Mmepeaad) BO
CKOJIBKO pa3 YMEHBIIIAETCSl YacTOTa BPAIICHHUS, BO CTOJBKO pa3 yBEIMYUBACTCS KPYTAMIUNA MO-
MeHT. OTHOIIICHHWE YaCcTOT BPAIICHHUS BXOJHOTO M BBIXOJHOTO BAJIOB KOPOOKH IMEPEMEHBI TIepe-
Jla4 Ha3bIBaeTCs mepeaaroyHsiM unciaoM. KomnuecTBo 3HaueHuit nepenatoynoro yucna B KIIIT
HA3bIBACTCSl YHUCIOM Iiepenad uiau cryneHei. llepemaua, mpu koTopoit obecrneuuBaeTcs
HauOoJbIlee TepeaTOYHOe YHMCII0, Ha3bIBaeTCs HM3IIeH nepenadeil. [lepemaua, mpu KoTopoit
oOecrieunBaeTcs HaMMEHbIIIee IEPeIaTOYHOE YMCIIO0, HAa3bIBAaeTC s BhIcel nepenadeit. [Ipu onu-
HaKOBOM yacToTe BpameHus BxoaHoro Bana KIIII, BeIxoHOM Ball HA HU3IIEH epeade Bpaua-
eTcsl MeJUIEHHEE, YEM Ha BbICILIEH, KPYTAIIMA MOMEHT Ha HU3LIEH nepeaaye Oosblie.

Konctpykuus kopoOOK mepeMeHsI niepeaad 00ecreqnBaeT:

— CTYIEHYaTOe M3MEHEHHUE KPYTAIIEr0 MOMEHTA IO BEJIWYUHE, T.€. IMEePeKIIIoueHUe mepe-
Aad,

— U3MEHEHHUE KPYTAILIEro MOMEHTA 10 HAIMPaBJICHUIO, T.€. 00ecreunBaeTCs ABHKEHUS 3a/1-
HUM XOJIOM,

— o0JyieryeHue mpolecca MepekIoYeH s epeaad BO BpeMsi ABMKEHUS aBTOMOOUITS,

— JOJITOBPEMCHHOC Pa3bCANHCHUC NBUTATCIIA U BEAYIIUX KOJIEC aBTOMO6I/IJ'I$I, T.C.
o0ecreynBaeTcs PEKUM OTCYTCTBUS JABUKCHHA.

3. Kapoanunas nepedaua.

BeimonHsier ¢QyHKIUIO nepefaud KpyTSAIIero MOMEHTa Ha 3HAUMTEIbHOE PacCTOSTHUE OT
KIIII x papyrum »sieMeHTaM TpaHCMUCCUU. B psje KOHCTPYKUMH BBINOJHSAET (YHKIUIO
YAaCTUYHOTO FallleHUsl JUHAMUYECKUX Harpy3o0K.

4. Inaenas nepedaua. ITo0 MEXaHUUECKUHA PEIYKTOP, BBIXOJHOM Ball (Bajbl) KOTOPOTO CBS-

3aHBI HETIOCPEJICTBEHHO C BEAYIIUMH KoJiecamu. [ 1aBHas mepegaya oOecrieunBaeT:
— YBEJIMYEHUE KPYTSIIET0 MOMEHTA Ha BEAYNINX KOJIecax,
— W3MCHEHUE HaIPaBJICHUS KPYTSIIEr0 MOMEHTa (HAapuMmep, B 3aHCIPHUBOJIHBIX
aBTOMOOMIISIX).
BenuunHbI mepeaaToyHoro yrcia riaBHON mepenadn Jisl aBTOMOOUIIeH pa3HOTo THIIA:
i =3,5...4,5 - 1erkoBble aBTOMOOUIIH;
I =5...7 — aBTOOYCBI, TPY30BbIC aBTOMOOWIIM C OJMHAPHOI TIaBHOM Mepeaaycii;
I =6...9 - rpy30BbIc aBTOMOOWJIH C JIBOMHOM TJIaBHOM Mepeavei;
i <20 - rpy30BbIe aBTOMOOUJIH C pa3HECCHHOM TJIaBHOM Mepeaayci.



S. Hugpgepenyuan — mexanusMm, oOeCeUMBAIOIIUI pacIpeesieHue KPYTSIIEro MOMEHTa

MEXy BeAYIIMMHU KojecaMu (0CSIMH) B TpeOyeMOi IPOMOPIUH.

6. IIpusoduvie ocu — Bajbl, 00ECIICUYNBAIOIINE Tepeiady KPYTAIIEr0 MOMEHTa K BEIYIIUM
KOJIeCcaM.
7. Pazoamounsie kopobku — 3T0 TOMOTHUTEIBHBIE KOPOOKH Mepead, IPUMEHIEMbIC B MOJI-

HOIIPUBOJHBIX aBTOMOOUJIAX U O6eCHe‘lI/IBaIOHlI/I€Z

— pacnpeziefieHue KpYTSAIIero MOMEHTa MEXKIy BEIyIIUMH OCAMHU, B HEKOTOPBIX
CiIy4asx OTKJIFOUSHHUE OJTHOM M3 BEIYIIUX OCeHl (TmepeaHeit),

— M3MEHEHHUE BEIMUYMHBI KPYTAIIEro MOMEHTa (0OBIYHO JBYXCTYIEHYATOE),

— pa3beIMHEHNE BEIYIIUX OCeH M KOPOOKHU MepeMeHbI mepeaay (B HEKOTOPBIX KOH-
CTPYKIIUAX), YTO HEOOXOAUMO Mg oOsierdeHus: OykcupoBanus aBromoOuis (Bamel KIIIT He
BpAILlAlOTCA, YTO BAKHO B KOHCTPYKUUSAX C IPUHYIAUTEIHLHOW CMa3KOW MOIIUITHUKOBBIX Y3JIOB,
a TakKe ISl THIPOMEXaHUYECKNX KOPOOOK repesay).

9.3 Cueniienue

B mpuHIMnEe B KauecTBe CILEIUICHUS MOXET OBITh HCIIOJb30BaHA JI00as yrpabisiemMast
My(dTa, MO3BOJISIONIAS] COCTUHATh U Pa3beJMHATh KOJCHUYATHIN Bajl JIBUTATENS C OCTAILHBIMHU
arperaraMyd TPaHCMHCCHH, T.. IPH HEOOXOJUMOCTH IpPEpPhIBaTh MJIH BOCCTAHABIMBATH IOTOK
MOIIIHOCTH OT JBUTaTeNs K BeAyluM Kosiecam. OHAKO MpU BIOOpE KOHKPETHOW KOHCTPYKIIUU
CICTUICHUS YYUTBIBACTCS €€ COOTBETCTBUE KOMILIEKCY CIEAYIONUX TPECOOBAaHUH.

CrieninanbHbIe TPEOOBAHHUS, TIPEIBIBISEMBIC K aBTOMOOMIBHOMY CIETUICHHIO:

— HaJIe)KHAs Iepeada KPyTAIIero MOMEHTA OT JBHUraTelsl K KOpOOKe TIepEMEHBI Tie-
penad,

—  IUIABHOCTb U IOJIHOTA BKIIOYEHUS,

—  YHUCTOTA BBIKIIOYEHHUS,

—  MUHUMAaJIbHBIII MOMEHT UHEPIIUU BEIOMBIX DJIEMEHTOB,

—  XOpOIIUil TeMJI00TBO/I OT MOBEPXHOCTEN TpeHus (151 PPUKIIMOHHOTO CLETIIICHHS ),

— peIOXpaHCHHE TPAHCMHUCCHUU OT JUHAMHYECKHX HArpy3ok (BO3MOXKHOCTH IPO-
OYKCOBKH NP MUKOBBIX HArpy3Kax, TalieHne KpyTHIbHBIX KojaeOaHuit),

— MOJIICp)KaHUE 33JIaHHOTO HAKMMHOTO YCWIHS B TIPOIECCE DKCIUTyaTarwu (Jiist
(GPUKIIMOHHOTO CIIETIICHUS),

— MUHUMAJIBHBIE 3aTPAThl YCHIINH Ha YIPaBICHUE, — XOPOIask yPaBHOBEIIEHHOCTD.

O6mue TpeboBaHus, IPEIbABISIEMbIE HE TOIBKO K aBTOMOOMIIBHOMY CLEIIJICHHUIO, HO U K
JIPYTUM y3JaM U arperaram aBTOMOOWIIS:

—  MMHHMAaJIbHO BO3MOXXHBIE pa3Mephl U Macca,
—  IPOCTOTa YCTPOICTBa U 0OCITYKUBAHUS,

- TEXHOJIOTUYHOCTD,

—  HaJeXHOCTb,

- PEMOHTOIIPUT'OJHOCTD,

— HU3KNH YPOBEHB LIyMa.



JIro0oe crierieHre COCTOUT M3 BEAYIIUX, TO €CTh CBA3aHHBIX C JIBUTATEIIEM DJIEMEHTOB 1
BEJIOMBIX, TO €CTh CBSI3aHHBIX C TPAHCMHCCUEH DJIEMEHTOB, @ TAKKE MOXKET UMETb MEXAaHU3M
BBIKJIFOYEHHUSI U €TI0 MPUBO/I.

Bxmrouennoe criennenne — asurarens 1 KIIIT coeamuennl. BEIKITIOueHHOE CIICTIIICHUE —
neurarens U KIII pazbennHeHb!.

Kaaccngukanus cuenjieHu.

KoHcTpykuuu cueruieHuit BO BCEM CBOEM MHOT00Opa3uu, 3aBUCSAIIEM OT THIA TpaHcC-
MOPTHOTO CPE/ICTBA, OJIPA3ACIIAIOTCA MO CIASAYIOLIUM MPU3HAKAM:
1. ITo xapakTepy pabOThI:
— TOCTOSIHHO 3aMKHYTOE, T.€. BKIIFOUEHHOE,

— HOCTOSIHHO Pa30OMKHYTOC, T.C. BBIKIIFOYCHHOC.
2. Ilo XapakKTepy CBA3U MCXKIAY BCAYIIUMU U BEAOMBIMHA 3JIEMCHTAMMU

— THIPABINYECKOE,
— AJIEKTPOMAarHuTHOE (IIOPOIIKOBOE),

— (bpUKIHOHHOE.

3. Ilo Tuny npuBoxa:

- C MCXaHUYCCKUM IIPUBOJOM,

- C rTUAPaBJIIMYCCKHUM IPUBOAOM,

— C KOMOMHHMPOBAHHBIMU TPUBOJIAMH, B KOTOPHIX B Ka4eCTBE paboOvero Teia M Mc-
HOJHUTEIBHBIX CHJI MPUMEHSIOTCS B Pa3IMYHOM COYETAHUH BO3AYyX (ITHEBMAaTUYECKUE M BaKy-
YMHBIE), 2JIEKTPOMAarHUTHOE TI0JIE (JIEKTPOIIPHBO/IBI).

4. Ilo criocoOy ympaBieHUs:

— HEaBTOMAaTHYECKOE,

— aBTOMAaTHYECKOE.

9.3.1. Cuyennenue cuopasnuueckozo muna — zuopomy¢pma (I'M)

Kopniyc runpomydrsl, puc. 9.13, mycrorensiid, TopoodbpazHoit ¢opmsl, Ha 80...85% 3a-
MOJIHEHHBIN KUAKUM TYpOMHHBIM MaclioM WIH JIpyroi noao0Hou paboyeil xuakocTbio. Kopmyc
rUIPOMY(THI IPUKPYUYEH K HOCKY KOJIEHYAaTOro Baja ABUraTelsl U BBIIOJIHAET TakXke (YHKIHIO
MaxOBHKa.

W3HyTpH K KOpIlycy NMPHUKpPEIJIeHbI pajuanbHble Jonatku (puc.9.14), B pe3ynbTare uero
oOpa3yeTcs Beaylee JOMaTOYHOe Koseco, 1mo3. 1 Ha puc. 9.13. IIpu BpameHun kopmyca BMecTe
C KOJIEHYAThIM BaJIOM JBHUTATENs JIOMATKU CO3/Aal0T CKOPOCTHOW Hamop pabodei KMJIKOCTH, 00-
pasyrouuiicss moJ AecTBUeM LEHTPOOEXKHBIX CHII. JKUAKOCTh MEPEHOCUTCS Ha JIONMATKU Belo-
Moro kojeca 2. Begomoe koieco cBOOOJHO BpalaeTcsl Ha MOAIIMITHUKAX Baja BEAYIIEro Kojie-
ca U COEJIMHEHO C MEePBUYHBIM BaJloM KOpoOku nepenad. [loa aelictBueM Hamopa KHJIKOCTH Be-
JIOMO€ KoJieco 2 Bpallaercsi, HO3TOMY HOCHT Ha3BaHME TypOMHHOTro Koieca. Bemyiiee koseco
Ha3bIBaeTCsl HACOCHBIM. OOIIMIA BU JIOMATOYHBIX KOJIEC MTOKa3aH Ha puc. 9.14.

Ilepenaua MOITHOCTH BO3MO’KHA TOJIBKO MPU OTCTaBaHUU TYpOMHHOTO Kojieca OT Hacoc-
HOTO, T.€. IPU TAaK HAa3bIBAEMOM «IIPOCKANIb3bIBAaHUI» THAPOoMY(Thl. Ha nmpockanb3biBaHue TEpsi-
ercs 1...3% mourHoCcTH, CileIoBaTeNbHO, CHIKAETCS K.I1.J. TpaHCcMuccHH B neioM. [Ipockaib-
3bIBaHUE BBI3BIBAET HArpeB padoueil »uakocTu. s oxaaxaeHus: padboueit KUIKOCTH OpraHu3Yy-
eTCsl ee UUPKYJISALUS U3 THAPOMY(THI B OT/I€IbHBINA TETIIO0OOMEHHUK.

l'unpomydTra obecnieunBaeT MiaBHyo Nepeaavy KpyTsero MOMeHTa, CHIKaeT JUHaAMU-
yeckue Harpysku. [IpumeHsuiach Ha aBTOMOOWJIIX B COYETAaHHWU C JIUCKOBBIM (PPUKIIMOHHBIM



crerieHueM, puc. 9.13a, T.K. 171 OCTAaHOBKH TypOMHHOTO KoJieca, YTO HEOOXOIUMO IS OCTa-
HOBKU CBsI3aHHOTO ¢ HUM nepBudHoro Bana KIIIT mpu nepekmtoueHnn nepenad, TpedyeTcs omo-
POXXKHEHHE TUAPOMY(THI.
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Pucynok 9.13 - T'mnpomydra
a — yCTaHOBJICHHAS HA aBTOMOOWIIC TIepe]] OJJHOIMCKOBBIM (DPUKIIMOHHBIM CIICTUICHUEM,
0 — cxeMma rugpoMyThl; 1 — HACOCHOE KOJIeco, 2 — TYypOMHHOE KOJIeco, 3 — BeAyLIUi AUCK
(GPUKIIMOHHOTO CIIeTIeHUs], 4 — KOJIeHUYaThIl Bajl, 5 — IEPBUYHBIN Ball KOPOOKH mepeaay

Pucynox 9.14 - HacocHoe koseco (a) u TypouHHOE KoJieco (0)

9.3.2 Cuennenusn gppuxkuyuonnozo muna

ITpuMeHsI0TCSI ¢ MOMEHTa BO3HMKHOBEHHSI aBTOMOOMJIS, OTVINYAIOTCS MIMPOKUM MHOTO-
oOpa3neM KOHCTpYKIUH. KpoMe mnepeuuciieHHbIX MPU3HAKOB, 110 KOTOPBIM KJIACCU(PHUIIMPYIOTCS
CIETIJICHUS. MEXaHUUECKUX TPAHCIIOPTHBIX CPEJCTB, (PPUKIIMOHHBIE CIEIUICHUS UMEIOT psiji cO0-
CTBEHHBIX MPU3HAKOB MO CIOCO0Y CO3JaHUs HaXXMMHOTO YCHIIUS U (hopMe 3IIEMEHTOB TPEHHS,
puc. 9.15. IIpuHuumn paboTsl GPUKIMOHHOTO CLEIUICHHUS POUIUTIOCTPUPOBAH Ha puc. 9.16.



Ha nepBbIX KOHCTPYKIUSX aBTOMOOWJIEH MPUMEHSIUCH (PPUKIMOHHBIE TOCTOSIHHO BBI-
KJIIOYEHHBIC CLEIUICHUS THIMa JieHTa-0apaban. BrocnencTBun Ha aBTOMOOWIISAX HAILIM IpUMe-
HEHUE MOCTOSIHHO BKJIIOYEHHbIE CLIEINIEHUSI KOHYCHOTO THIa, puc. 9.17.

BenymuM 351eMeHTOM B JAaHHOM KOHCTPYKLIMHU SIBISI€TCS BEAYILUN AUCK 2 (OH ke Maxo-
BUK JIBUTATENsI) C BHYTPEHHEW KOHYCHOM MOBEPXHOCTHIO 0001a. MaXOBHK 3aKpeIuieH K (IiaHIly
KojieHyaToro Bana 1 Gonramu. BegoMbiM 351eMEHTOM SIBIISIETCS KOHYC CHEIUICHUS 9, KOTOpPbII
[EHTPaJTBHOU MPYKUHOU 8 MO KUMaETCs Yyepe3 GPUKIMOHHbBIE HakIaaku 10 K MaXOBHKY 2.

OPUKINOHHBIE CHEIUIEHUA
Ilo cnocoby co30anus HANCUMHO20 YCUNUSL
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Pucynok 9.15 - Tuns! (GpUKIMOHHBIX CHEIICHUN
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Pucynok 9.16 - Ilpuniun paGoTsl cuenyieHust PpUKIHOHHOTO THIIA:
a — CLIETUIEHUE BKJIIOUYEHO, O — CIIeTUIEHUE BBIKIIIOYEHO; | — KOJIeHYAaThli Bajl ABUraTess, 2 — Ma-
XOBUK (BEIyLIHH JUCK), 3 — BEJOMBIN AMCK, 4 — IEpBUYHBIN BaJl KOPOOKM mepeaay



9.4. ®puKUMOHHBIE TUCKOBbIE MPYKUHHBIE CIETJIEHUs

CueruieHHUs! ATOTO TUNA MPEACTABISIIOT COOON TUCKOBYIO MY(TY, MEPEAaroIlyl0 KpyTs-
M MOMEHT 3a CueT CUjbl cyXxoro TpeHus. [lomyunnu camoe HIMPOKOE paclpoCTpaHEHHE Ha
aBTOM06I/IJI$IX CO CTYIICHYAaTbIMU MEXaHNYCCKUMU TPAHCMUCCUSAMMU.

9.4.1. Oonoouckoeoe ppuKkyuoHHOE NPYHCUHHOE NOCHOAHHO 6KIIOUEHHOE

cuyensenue

Takue cuernaeHus] HIMPOKO MPUMEHSIOTCS B JIETKOBBIX U B psijie TPY30BBIX aBTOMOOUIIEH
Oyiarogapsi MPOCTOTe KOHCTPYKIIMU, HAJACKHOCTH, YUCTOTE BBIKJIFOUEHUS M IJIABHOCTH BKIIIOYE-
HUS, YIOOCTBY MPH IKCIUTyaTallud U PEMOHTE.

B cocrag cuerutenus Bxoasr (puc. 9.17):

- BEJylINE YaCcTH, T.€. CBA3aHHbBIE C KOJIEHYAThIM BAJIOM JBUTATENsl (MaXOBHUK JIBU-
ratesns 3, Koxyx |, HAKUMHOU JUCK 2);

— BEJIOMBIC YaCTH, T.€. CBSI3aHHBIE C MEPBUYHBIM BAJIOM KOPOOKH MEPEMEHBI Mepe-
nad (BeIOMBIH THCK 4);

— HOXKMMHOW MEXaHU3M, KOTOPBIII MOXKHO Tak)Ke Ha3BaTh MEXaHU3MOM BKIIIOUEHUS
(npy>xuHsl 6);

— MEXaHM3M BBIKIIOYEeHUS (pblyard 12, MydTa BBIKIIOYEHUS C MOIIIUIHUKOM 7,
Buika 11);

- MIPUBOJ MEXaHW3Ma BhIKIIoUeHus (reganb 8, Tsra 10).

Pucynok 9.17. Cxema 0IHOAMCKOBOTO (DPUKIIMOHHOTO MPYKUHHOTO MOCTOSTHHO BKIIIO-
YEHHOTO CIICTUICHHS: a — CIEIJICHHEe BKIIOUEHO, O — CIETUICHHE BBIKJIIIOYEHO; | — KOXyX, 2 —
Ha)KUMHOM JIUCK, 3 — MaxOBHK 4 — BEJIOMBIA JUCK, 5 — COCMHUTENbHAS TUIACTUHA, 6 — MPYXKHU-
Ha, 7 — My(Ta BBIKITFOYCHHS C MTOAMIUITHUKOM, 8 — Iea)ib YIIpaBieHus, 9 - IepBUYHBIA Bal KO-
poOku mepemensl iepenad, 10 — Tsra, 11 — Buka, 12 — peryar

HaxuMHOH_MeXaHU3M, TO €CTh MEXaHU3M, KOTOPBI O00ecrednBaeT BKIIOUCHUE CIIET-

neHusi. OCHOBHBIMH 3JIEMEHTaMH 3TOI'0 MEXaHHU3Ma SBJISIOTCS MpYXKUHBL. [10 MX pacnonokeHuto
CLEIUIEHUS OBIBAIOT: — C LIEHTPAJIbHOM NMPYKUHOU, — ¢ IepUPEepUNHBIMU IPYKUHAMH.



B xauecTBe HEHTpaIbHBIX MPYKUH NPUMEHSIOTCS IUIMHAPHYECKHE, KOHUYECKUE U JHa-
¢dparmennsie npyxuHbl, puc. 9.18.
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Pucynok 9 18 - [IpyxuHbl, IpUMEHsSEMbIE B TUCKOBBIX (PPUKIIMOHHBIX CLEIUTHUSIX:
a — NWIMHIPUYECKas NpyKuHa, 0 — KOHUYecKasi IpYy>KnWHa; B — AuadparMeHHas mpyXu-
Ha; T — 3aBHCHMOCTh HAXXHMHOTO YCHIIHS P IIPY>KHH OT BEINYUHBI UX nedopmarn f

Huagpacmennvie Tpy>KUHBI B TIOCTOSTHHO BKITIOYCHHBIX CIETUICHUAX HAIUIA CaMoe MIH-
pokoe mpumeHeHne. OIHO M3 MPEUMYIIECTB AradparMeHHON MPYKUHBI — TOJICpKaHUE TIPU
M3HOCE (PUKIMOHHBIX HAKJIAJOK HEM3MEHHOTO HA)KMMHOTO YCWIIMS HM3-3a HEIWHEHHOH ee Xa-
pakTepucTuKu (TUHUS «B» Ha puc. 3.26T). CrieruieHus ¢ nuadparMeHHON MPY>KUHONH UMEIOT 00-
Jee TPOCTYIO KOHCTpykmuio. Hemoctatok nuadparMeHHON NpPYXHHBI — OTPaHHMYEHHOCTH
HAOXHUMHOTO YCUJIHS, a, CIIEIOBATENLHO, U TIEPEIaBAEMOT0 CLETICHHEM KPYTSIIIEro MOMEHTA.

[uabparmennas npyxuHa, puc. 3.26B, uMeeT GopMy yCeUeHHOTO KOHyca. B O0JbIUH-
CTBE KOHCTPYKIIMI yCTaHABIUBAETCS BBIMYKJIOCTHIO MO HAMPABICHUIO OT JBUTATENsS, U YTOOBI




BBIKJIIOUUTDH CIIEIUICHHE HEOOXOIMMO €€ IICHTPAIbHYIO YacTh Je(opMUpOBaTh O HAIPABICHHIO
K aBurarento, puc. 3.28a. CymecTBYIOT KOHCTPYKIMH, B KOTOPBIX AuadparMeHHas MpyKHUHA
yCTaHABJIMBACTCSI HA00OPOT, T.€. BBIMYKIOCTBHIO IO HAMPABICHHUIO K JIBUTATENIO, M YTOOBI BbI-
KJIIOUYUTH CIEIJICHHE HEO0O0XOAUMO LIEHTPAIbHYIO YaCTh MPYKUHBI Je(OPMHPOBATH MO HAIPaB-
JICHUIO OT jaBuratens, puc. 3.280. Takoe pacnoiioskeHHe MPYKUHBI MO3BOJISET YMEHBIIIUTH OCE-
BbIE rabapuTHI CLUEIICHUS, OTHAKO KOHCTPYKINS MY(ThI BEIKIIOUEHHS YCIOKHICTCS.

Pucynok 9.19 - Cxema OZHOOMCKOBOIO IMOCTOSIHHO BKJIFOUEHHOT'O CLEIUIEHHS C IIEH
TpaJbHON JuapparMeHHON NMPYXKHUHOM: a — YCTAHOBJIEHHOW BBITYKIIOCTBIO K KO poOKe mepenaad,
0 — yCTaHOBIJIEHHOH BBINMYKJIOCTBbIO K JIBUTATEN0; 1| — MaXOBUK JIBUTATENs, 2 — TEpeIHHH
NOJIIMIHUK TEPBUYHOIO Bajla KOpPOOKM mepenad, 3 —paHel KoJeH4YaToro Bajia, 4 — mep-
BUYHBIN BaJl KOPOOKM mnepeaay, S — BEAOMbII JTUCK, 6 — HAKUMHON JHUCK, 7 — KOKYX CLEIUICHHUS,
8 — 3aKJIenKu KpeIuIeHUs YIPYTruX COSAMHUTENHHBIX IUIACTHH K HAXKUMHOMY JHCKY, 9 — OONTHI
KpEIUIEHHs KOXY Xa CLEIJIEHUs! K MaxoBHUKy, 10 — nuapparmenHas npyxuHa, 11 — y3en kpen-
JeHus: AuadparMeHHON MPYKUHBI K KOXKYXY CLEIUIeHUs, 12 — pbryar npuBojaa My(Thl BBIKIIIO-
YyeHus cuenienus, 13 — onopHslit 00aT, 14 — MITOK, 15 — BEBDKUMHON HO/IIUITHUK.

Jlenectku auadparMeHHON TPYKUHBI SBISIOTCS TaKXKE M pblUaraMy BBIKIIOUEHUS, UX
VIPYTOCTh CHOCOOCTBYET IUIABHOMY BKJIIOYCHHIO CIETUICHHWs (CWJIa JIaBJICHHS TPYKHUHBI Ha
HQXUMHOM JTUCK BO3PACTAET MOCTENEHHO MO MEPE CHATUS HArPy3KH C JIEIECTKOB OT MY(DTHI BBI-
KITFOUCHHS ).



padounii xo
125...135 vm

Pucynok 9.20 - Cuennenue ¢ npuBogoM aBTomoOminss BA3-2110: 1 — nanpasisito mas BTy/Ka
BBDKMMHOT'O TOAIIUITHUKA, 2 — IEPBUYHBIN BaJl KOPOOKHU Mepe a4, 3 — IMOBOJIOK Tpoca (A —
BBICTYII), 4 — BHJIKA BBIKJIFOUCHHUS CICTUICHUS, S5 — BTYJIKA OCH BHJIKH, 6 — HaXHUMHOH IHCK B
cobope (kop3mHa), 7 — BEJOMBIN TUCK, 8 — MaxoBHK, 9 — neaans cueruienus, 10 — Oydep, 11 —
My(Ta BBIKIIOUEHUS CIETUICHHUS (BBDKUMHOW MOJIINITHIK), 12 — KpOHIITEIH Ha KapTepe
KOpoOKkH nepenay, 13 — peryinpoBoyHble TaliK1 Tpoca



