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IIpakTuyeckas padora 1
Tema: « BbInonHeHue 3aJaHMii MO H3YYEHHUIO YCTPOHCTBA W padoThI
KPHBOIIHUITHO-IIATYHHBIX MEXaHU3MOB Pa3JINYHbIX IBUIraTe/Iei»

1. Mean: Osznakomuthes ¢ yerporicteoM KIIIM pasinuHbIX JBUTaTeNel, yMETh aHATM3UPOBATH

UX KOHCTPYKTUBHBIE OCOOCHHOCTH
2. Kparkue cBeeHus

KpI/IBOI_HI/IHHO-HIaTYHHHﬁ MCXaHU3M IpEAHA3HAYCH IJId Hp606p330BaHI/IH BO3BpATHO-

MOCTYNATCIIbHOIO ABMXKCHHA MOPHIHA B HUJIMHAPEC BO BPAIATCIIBHOC ABMXKCHHUC KOJICHYATOI'O

BaJjia IBUTaTCIIA.

Puc. 1 O0muii BU1 YETHIPEXIIMIIMHIPOBOTO ABUTATENS (TIPOIOJILHBINA U TIOTIEPEYHBIN pa3pes)

1 — Onox UWIMHAPOB; 2 — TOJIOBKA OJIOKAa IWJIMHAPOB; 3 — MOJJOH KapTrepa ABHUratens; 4 —
MOPIIHU C KONbLIaMU M TalbllaMH;, 5 — MATyHbl; 6 — KOIeHYaThlii Basl; / — MaxoBWK; 8 —
pacnpenenuTenbHbI Bal; 9 — peraaru; 10 — ByckHbIe Kinananbl; 11 — BEITyCKHBIE KIanaHbl; 12

— MPYXXUHBI KJIaNaHOB; 13 — BIYCKHBIE M BBITYCKHBIC KaHAJIBI

Yy YCTBIPCXIUIIUNHAPOBOTO ABUTATCIIA KpI/IBOH_II/Il'IHO'IJ_IaTYHHHﬁ MCXaHU3MCOCTOHUT H3:

6J10Ka IWINHAPOB C KapTEPOM,
rOJIOBKH OJI0Ka IIUIIMH]IPOB,

MOJIJIOHA KapTepa JABUTATEIIs,

> w e

HOpHIHeI\/II C KOJIbIITaMHU U ITaJIbIIaMH,



S. IIaTyHOB,
6. xomenuaroro Bana,

7. MaxoBHKA.

B cocrta KIIIM kpHBOMIMIIHO-IIATYHHOTO MEXAaHW3Ma JABUTATENd BXOJUT JIBE TPYIIIbI

z[eTaneﬁ: HEIIOABUKHBIC M ITOJBHUXKHBIC.

K HenoaBM»KHBIM J1eTansiM OTHOCATCS OJIOK HUJIMHAPOB, CIYXAIIU OCHOBOM JIBUraTels,
[WIMH]IP, TOJIOBKH OJI0KA WJIM TOJIOBKY IUJIMHIPOB M MOJAOH KapTepa. [ToaBMKHBIMU IeTalsIMu
SIBJISIFOTCSL TIOPILHU C KOJIBLIAMHU W TIOPIIHEBBIMHU MaJIbIIaMU, IIATYH, KOJEHYAThIA BaJl, MaXOBHK.
KpuBommmnHo-maTyHHbIi MEXaHW3M BOCIPHHHUMAET JaBJICHUE Ta30B IpPU TaKTe CropaHue-
pacmimpeHre W MpeoOpa3oBBIBACT MPSMOJIMHEHHOE, BO3BPATHO-TIOCTYIIATEIHHOE JIBHIKEHUE
MOPIIHS BO BpAaIlaTeIbHOE JBIDKEHHE KOJIEHYATOTo Baia. Y V-00pa3HBIX JBHTaTeNel OJIOK
HWIMHIPOB TPEACTaBIseT COOOM MacCHBHBIA JUTOW KOPIYC, CHapYyXHM H BHYTPH KOTOPOTO
MOHTHUPYIOTCSI BCE MEXAaHHU3Mbl U CHUCTEMBL. BIOK HUIMHAPOB O0BENUHSET B cede HE TOJBKO
HUAJIUHAPHl U MIATYHHO-TIOPIIHEBYIO TPYMNY, HO U JIpyrue cucrteMbl aBuratens. OH sBIseTCA
OCHOBOW JIBUTATENS, B KOTOPOM €CTh MHOYECTBO JIMTHIX KAHAJIOB U CBEPJICHUH, IMOIIUITHUKOB 1
3arnmymiek. IMeHHO B 0JIOKe HWJIMHIPOB BpalaeTcs (Ha MOJIIMITHUKAX) KoJeHYaThli Ban. Bo
BHYTPEHHUX MOJOCTAX OJIOKA LUPKYIUPYET KUIKOCTh CUCTEMBI OXJIAXKICHHUS, TaM K€ MPOXOJIAT
Y MacJIsTHbIE KaHAJIBI CUCTEMbI CMa3KH JIBUTATeNsA. bonbImas yacTe U3 HaBECHOTO 000pYyI0BaHUS
JIBUTATEs] MOHTHUPYETCS, OMSATh >Ke, Ha OJioke MWIMHAPOB. HukHss dacTh OnoKa sBISIETCS
KapTepoM, B JIUTHIX MOMEPEUYUHAX KOTOPOrO PACIOI0KEHBI OMOPHBIE THE3/1a ISl MOAIIUITHUKOB
KOJIeHYaToro Basia. Takyro OTIMBKY 4acTO Ha3bIBAIOT OJOK-KapTepoM. B cpenneit wactu Gioka
LWJIMHAPOB UMEIOTCS OTBEPCTHUS Ul YCTAHOBKM MOJAIIMIIHUKOB CKOJBXEHHUS IOJ OIIOPHBIE
KU pacrpeAeuTeNbHOTO Basia. [ImoCcKOCTh pa3zbeMa OJioKa MOMKET MPOXOJIUTH IO OCH
KOJICHYATOr0 Baja WM OBITh CMEHICHHOM OTHOCUTENhHO e¢ BHM3. K HIDKHEH dJacTh OJIOK-
KapTepa KpEenuTcs CTajJbHOW LITAMIIOBAHHBIA MMOJIIOH, CIYKAIMK pe3epByapoM aia macna. 1o

KaHaj1aM B



0JIOKe Macio W3 TOAJOHA IMOJAeTCs K TpyHuMcs nerainsMm npurarens. Ha V- oOpa3HbIx
ABUTATCIAX JIA TIIOBBIIIICHHUA JXECTKOCTU 6HOKa I_II/IJII/IH,[[pOB €ro IINIOCKOCTb paSBeMa,
pacrooX)eHa HUKE OCH KOJICHYATOro Baia. B oTIMBKe OIOKAIMIIMHIPOB HMEETCsl pyOarika st
JKUJKOCTHOTO OXJIQXJICHHUS JBUraTeNs, HPEJACTABJIAIOMas COOOW IOJOCTh MEXJIY CTCHKaMH
0JIOKa W HapY)XHOH MOBEPXHOCTHIO BCTaBHBIX T'HJIb3. OXJIaKIaromias >XUIKOCTh IMOAACTCS B
pyOamiky OXJIaXJCHHUS dYepe3 JBa KaHalla, PACIOJIOKCHHBIE MO OO0euM CTOpoHaM OJoka
mMHIpoB. K mepenHell yacTu 0soka LMIMHAPOB KPEMUTCS KpBIMIKA paclpeaeIuTeNIbHbIX

ECTEPEH, a K SaHHCﬁ — KapTEp CUCIIIICHUS.
baok MUIUMHAPOB OTIMBACTCA U3 CEPOIo YyryHa ujin U3 aJtOMUHUCBOI'O CIlJIaBa.

Pabouas moBepXHOCTh LMIMHIPOB SBISAETCS HANPaBIAIOLICH MPU ABMKEHUSX MMOPILIHS U
BMECTE C HUM M TOJOBKOH OJIOKa MWJIMHAPOB 00pa3yeT 3aMKHYTOE MPOCTPAHCTBO, B KOTOPOM
OPOUCXOIUT pabouuil nuka asurarens. s miIoTHOro mpujeraHusi MOPIIHS U HOPIIHEBBIX
KOJIEL K [IMJIMHJIPY U YMEHBUICHUS CUJI TPEHHsI MEKAY HUMH BHYTPEHHIOIO MOJIOCTh HUJINHAPOB
THIATEIIEHO 00padaThIBalOT C BBICOKOW CTEMEHBIO TOYHOCTH W YHUCTOTHI, M TIOTOMY OHa
Ha3bIBACTCS 3EPKATIOM IUIMHAPA. L{MMHAPEI MOTYT OBITH OTJIMTHI KaK OJHO IIEJI0€ CO CTEeHKaMHU
pyOalIKy OXJIQXKJIEHHs] WIM HW3TOTOBJIEHBl OTAEIBHO OT OJOKa B BHUJAE BCTABHBIX TIUJIb3.
[Tocnennue noapasnenstorcs Ha '"cyxue'" Tuib3bl, 3alIPECCOBAHHbIE B PACTOYEHHBIH OJIOK, U
CMEHHbIE, "MOKpBIE" THIIb3bl, OMBIBAEMbIE C HAPY>KHOH CTOPOHBI OXJIAXAAIOIIEH KHUAKOCTBIO.
[Tpu cropannu pabodeii cMecH BEpXHsIsl YaCTh HWIMHIPOB CHIIBHO HArpeBaeTCs U MOJIBEPraeTcs
OKHCJIUTEJIbHOMY BO3JIEHCTBUIO MTPOAYKTOB CrOpaHHs, MOITOMY B BEPXHIOK YacTh OJIOKa
IWIMHAPOB WM THIIB3, KaK IPAaBUJIO, 3aIPECCOBHIBAIOT KOPOTKHE BCTABKU - CYXHME T'HIIb3bI
uinHoi 40 - 50 MM. BeTaBkM M3rOTOBISIOT U3 JIETMPOBAHHOTO YyryHa, 00J1a/1aloIero BICOKON
M3HOCO- U KOPPO3HMOHHOW CTOMKOCTHIO. [Ipy ycTaHOBKE MOKPOI THJIb3bI €€ OOPT BBICTYNAET HaJl
mIockocThio pazbeMa Ha 0,02 - 0,15 MM. DTO MO3BOJISIET YIUIOTHATH €€, 3a)KuMasi OOpT depes

MMPOKIIAAKy MCEKAY OJIOKOM U TOJIOBKOM HNUJINHOPOB. B HmxHENH 4YacTH THIIb3a YIUIOTHACTCA

TBYMSI



PE3WHOBBIMU KOJBLIAMHM WJIM METHBIMU IPOKIIAJKaMH, YCTAHOBJICHHBIMU IO TOPILY HUKHETO
nosica rwib3bl. [IpenmyliecTBeHHOE MPUMEHEHHE B JABUTATENISIX MOKPBIX TMJIb3 CBA3AHO C TEM,
4TO OHM OOECIEeUYMBAIOT JYYIIWH OTBOJ TEIUIA. DTO TMOBBIIIAET PA0OTOCIIOCOOHOCTh U CPOK
CIIykObl AeTaneil HUIMHIPOMOPIIHEBOW TPYIIIbI, IPU 3TOM CHHUKAIOTCS 3aTpaThl, CBSI3aHHBIE C
PEMOHTOM JIBUTaTeNeH B Mpoliecce IKCIUTyaTauu. ['ooBka 610Kka HUIMHIPOB SIBISIETCS BTOPOU
M0 3HAYMMOCTU W MO BEIMYMHE COCTaBHOM YacThio JBUTaTeds. B ToOJOBKE pacmoioKeHb
KaMmepbl CropaHus, KjiamaHbl M CBEYM LMUJIMHIPOB, B HEW >K€ HA MOJIIMITHUKAX BpallaeTcs
pacrpefeuTeNbHbIA Ball ¢ KyJgaukamu. Tak ke, Kak U B OJIOKE LMIUHAPOB, B €0 TOJIOBKE
UMEIOTCSl BOJSIHBIE M MacysHble KaHajbl U MOJOCTU. ['0JI0BKa KpenuTcs K OJOKY UUIMHAPOB H,

npu paboTe IBUTATEINSI, COCTABISAET C OJIOKOM €IMHOE IEJI0E.

B rosoBke IWIMHIPOB pa3MEUIEHBl KaMEpbl CropaHusi, B KOTOPBIX YCTaHOBJICHBI
BIIYCKHbIE U BBIIYCKHBIE KJalaHbl, CBEYM 3aKUTraHUs WM ¢opcyHku. Ha rosoBke HUIMHIPOB
KpEnsATCs A€Taau U Y3Jbl IPUBOJA KJIAAHHOTO MEXaHU3Ma.3HaYUTENIbHOE BIIMSHUE HA IPOLECC
cMeceo0pa3oBaHUs KaKk B KapOIOpPaTOPHBIX JBHUraTeliiX, TaK M B JAMU3EIbHBIX HUMEIOT (POPMBI
KaMepbl cropanus. B kapOropaTOpHBIX ABHUraTeisiX HaumOOJbllee pacHpOCTPAaHEHUE MOIYUHIIU
IWIMHAPUYECKUE Moiychepuyeckrue M KIMHOBBIE KaMepbl C BEPXHUM PACHOJOXKEHHEM
KJjamaHoB. lJis co3maHusi TepMETHYHOCTH MEXIy OJIOKOM M T'OJOBKOH HMJIMHIPOB YCTaHOBJICHA
NPOKJIaIKa, a KPEIJICHHE TOJIOBKH K OJIOKY IMJIMHAPOB OCYIIECTBJICHO IIMWIBKAMU C TaiKaMH.
[Tpoknanka nomkHA OBITH MPOYHOM, KApOCTOWKOM M snmacTuyHoil. IlopmieHs BocHpHUHUMAET
JIaBJIEHUE Ta30B MpU paboueM TakTe U IepelacT ero yepe3 MOPIIHEBOM Majell M LIaTyH Ha
KosneHuyaTelii Baj. llopmieHp mnpexacraBisieT co0Oi MepeBEepHYTHIM LUIMHAPUYECKUM CTaKaH,
OTJINTHI W3 ATIOMUHHEBOIO CIUIaBa. B BepxHeW 4YacTW MOPIIHS pPAaCIOI0KEeHa TOJIOBKA C
KaHaBKaMH, B KOTOpbIE BCTaBJIEHbI MOpIIHEBbIE KoOJblla. Huke TONOBKM BBINOJHEHA MOOKa,
HalpaBJAOMas [JBI)KEHUE TMOpIIHA. B (o0ke MOpuIHS UMETCd NPUIMBBI-O00BIIIKK ¢

OTBCPCTHUAMU JIAA MTOPIIHEBOTO MAJIbLA.



[Ipu pabGote nBUrarens MOpLIEHb, HArPEBasCh, PACIIUPUTCS M, €CIH MEXKAY HUM U
3epKajJIoM MWIMHApPA HE OyneT HeoOXOIUMOro 3a30pa, 3aKJIMHUTCS B LWJIMHIAPE U JIBUTATEIh
npekpatut pabory. OmHako OONBIION 3a30p MEXIy MOPIIHEM U 3€PKaJOM IMJIHHIpPA TAKKe
HCIKCJIATCJICH, TaK KaK 3TO IMPUBOJUT K HPOPBIBY YAaCTU I'a30B B KAPTCPp ABUIATCIIA, IMAJCHUIO
JaBJICHUA B NUWJIUHAPES ©W YMCHBIICHUIO MOIINHOCTU ABHUIATCIIA. qTO6LI Iopui€cHb HE
3aKJIMHUBAJICS TIPH [TPOTPETOM JIBUTATEIIE, TOJOBKY MOPIIHS BBIIOJIHSIOT MEHBIIETO JTUaMeTpa,
4yeM 100Ka, a caMmy 00Ky B MOMEPEYHOM CCUCHUH M3TOTABIMBAIOT HE IIMIMHIPUYCCKON (BOPMBI, a
B BHJIE JJUIMIICA C OOJIBIION OCBIO €r0 B IUIOCKOCTH, TEPICHANKY/ISIPHON MOPIIHEBOMY MaJbIly.
Ha 1o0ke mopmHst MoxkeT ObITh paspe3. brmaromapss oBampHON (opme U paspesy oOka

npeaoTBpalaCT 3aKJIIMHUBAHUEC ITIOPIIHA IIPpH pa60Te IMpOorpeToro ABUraTcii.

[lopmiHeBble  KONbIIa, NPUMEHSEMbIE B  JBUTrATeNsX, MOJAPA3LCISIIOTCA  Ha
KOMIIPECCUOHHBIE M MaciocheMHble. KOMIIpECCMOHHBIE KOJIbLIA YIUIOTHSIOT 3a30p MEXIy
MOPIIHEM W LUUJIMHIPOM M CIIYXkaT JJIsl YMEHBIIECHHS IPOPHIBA Ta30B U3 LUIMHIPOB B KapTep, a
MaJOCBhEMHBIC CHHMMAKOT H3JIMIIKM Macia C 3€pKajla LWIMHIPOB MW HE JIOIYCKaKT
MIPOHUKHOBEHUE Macia B Kamepy cropanus. Konblia, U3roTOBJICHHbIE M3 YyryHAa WM CTajd,
uMeroT pa3pe3 (3amok). Ilpu ycraHoBke TOPIIHS B IWIMHAP TMOPIIHEBOE  KOJBIO
IPEJBAPUTENBHO CKHUMAIOT, B pe3y/lbTaTe 4ero oOecrnedyuBaeTcs €ro IJIOTHOE IMpHIIEraHue K
3epKally IWIMHIpA MpU pazkaTuu. Ha kombmax wMeroTcst (packu, 3a CYeT KOTOPBIX KOJIBIIO
HECKOJIbKO TIEpeKAalllMBaeTCsl U ObICTpee MPUTUPAETCA K 3epKally LUUIUHAPA, U YMEHbIIaeTcs
HacOCHOE AencTBue Kosel. [Ipu ycTaHOBKe KoJiel Ha NOPIIEHb UX 3aMKH CIIEyeT pa3Mellarh B
pa3Hble CTOPOHBI. J[JI MApHUPHOTO COEMHEHUS MOPIIHS C BEPXHEW NOJIOBKOM IIATyHA CITYXKHUT
nopmiHeBord masnen. Yepes mnanbubl MNEPEAANOTCS 3HAYUTEIBHBIE YCUIUSA, IOATOMY HX
M3TOTOBJISIIOT U3 JIETUPOBAHHBIX MJIM YIIEPOAUCTBIX CTAIECH C IMOCIEAYIOLIEH LIEMEHTALMEN WU
3akankoit TBY. IlopurHeBoli maner mpeacTaBisieT co00il TOJICTOCTEHHYIO TPYOKY € TIHIATENBHO
OTHLIM()OBAHHON HAPYKHOU MOBEPXHOCTHIO, TPOXOAIIYIO YEPE3 BEPXHIOI TOJIOBKY IIaTyHA M

KOHIIaMU ONHMparolytocs Ha 600bimku nopuHs. [1o cnocoby



COEIMHEHHS C IaTyHOM M TIOPIIHEM MaIbIbl JACISITCS Ha TUIABAIONINE M 3aKPEIUIeHHbIE (0OBIYHO
B TO0JIOBKE MIaTyHa). HaumOonbluee pacnpocTpaHEHUE IOJIYYMIM ILJIABAIOLIUE IOPIIHEBBIE
HaJbIbl, KOTOPblE CBOOOJHO TMOBOPAYMBAIOTCA B OOOBIIIKAX M BO BTYJIKE, YCTAaHOBJICHHOH B
BepxHeH rojoBke ImaTyHa. OceBoe NepeMelIeHHe TMOPIIHEBOrO Maibllda OrPaHUYMBACTCS
CTOTIOPHBIMHU KOJIBIIAMH, PACIIOJIOKEHHBIMH B BBITOUYKaxX 000bImexk mopmHs. [Ipu pabGoraromem
JIBUTATENIe B OOOBINIKAX MOPIIHS BO3MOXKHBI CTYKH IMAJBIEB M3-32 PAa3IMIHOr0 KOAPPUIIUEHTA
JMHEeWHOro crutlaBa W craind. LaTyH CIyXuUT OIS COEIMHEHHsS TOPUIHS C KPUBOLIMIIOM
KOJICHYaTOro Bajla M OOECHeYrBaeT MpH TakTe pabodyero Xxoja mnepeaady YCHIIHsS OT JaBICHHS
ra3oB Ha IOPIIEHb K KOJIEHYAaTOMY Bajly, a IPH BCIHOMOTATEJIBHBIX TAaKTaxX (BIYCK, COKaTHS,
BBIITYCK), HAO00OPOT, OT KOJIEHYaTOro Bama K mnopmHio. [Ipum pabore pBurartens IaTyH
COBEpIAET CIOKHOE ABIMKEeHHE. OH JBMXKETCS BO3BPATHO-TIOCTYMATEIBHO BJIOJIb OCH LIWJIMHAPA
¥ KayaeTcsi OTHOCHTEIHFHO OCH MOPIIHEBOro Koibla. lllaTyH mramMmyroT u3 JIeTMpOBaHHOW WU
yriepoauctoil crainu. OH COCTOMT M3 CTEP)KHS JBYTCEBPOBOIO CEUYEHMs, BEpPXHEH TI'OJIOBKH,
HIDKHEH TOJIOBKM M KpBIIKKA. B cTepxHe ImaTyHa TNpH NPUHYIAUTEIHHOM CMa3bIBaHUH
IUTABAIOUIETO MOPIIHEBOTO Maibla (B OCHOBHOM Y JM3EICH) CBEpIHMTCS CKBO3HOE OTBEPCTHE -
MacIsHbI KaHal. HWXKHIOIO TOJOBKY, Kak IpaBWIIO, JENAlOT pPa3hbeMHOM B IUIOCKOCTH,
HEepIEeHANKYISIPHOI K OCH IIaTyHa. B Tex cimydasx, Korja HWXKHSS TOJIOBKA HMMEET 3HAaYUTEIIbHbBIC
pasMephl U IPEBBIMIACT TUaMeTp HWIMHpA. Kphlka matyHa U3roTOBISETCS U3 TOW XKe CTallu,
YTO W WIaTyH, U 0OpabaThIBaeTCsi COBMECTHO C HW)XKHEW TOJIOBKOH, MOATOMY II€pecTaHOBKA
KPBILIKK ¢ OJJTHOTO IIaTyHa Ha JApYyroi He Jnomyckaercs. Ha maryHax M KpbllIKax ¢ 3TOW IENbIO
JIeNaloT METKH, YTOOBbl 00ECHeYUTh BBICOKYIO TOYHOCTb IpU COOpKEe HMXKHEH TOJIOBKH IaTyHa,
€ro KPBIMIKY (PUKCUPYIOT NUTM(GOBAHHBIMU TMOSICKAMHA OOJTOB, KOTOPHIE 3aTATUBAIOT TailKaMu U
CTONOPAT UIKIMHTAMH WM IMail0aMi. B HWKHIOIO TOJOBKY YCTaHABIMBAIOT IIATYHHBIH
NOJIIAITHIK B BU/I€ TOHKOCTEHHBIX CTAJIBHBIX BKIIAJBIINICH, KOTOPHIE C BHYTPEHHEH CTOPOHBI
HOKPBITBI CIIOEM aHTU(GPUKIMOHHOTO cruiaBa. OT 0OCeBOro CMEIIEHHsS U TNPOBEPTHIBAHMS

BKJIQABbIIIHN YACPKHUBAIOTCA BBICTYIIAMU (YCI/IKaMI/I), KOTOPBIC BXOIAT B KaHABKH



HWKHEH TOJIOBKH ImaTyHa M €ro KpbIIIKH. B HmxHe# rojioBke IaTyHa W BO BKJIQJbIIIH ACTIACTCA
OTBCPCTHUC [JIsI TMCPHOAUYCCKOIrO BLI6pBI3I‘ HWBaHUA MacCjla Ha 3C€pKaJlo HOUWJIHMHApAa WIA Ha

pacrpeenuTebHbIN BaJl.

Jlns mydiieil ypaBHOBEIIEHHOCTH KPUBOLIUITHO-IIATYHHOI'O MEXaHM3Ma pa3HUIla B Maclie
IIaTYHOB HE JIOJDKHA MpeBbImath 6 - 8§ T. B V-00pa3HbIX ABUTATENsAX HA KaKIOW IIATYHHOM
HIeiike KOJEHYAaTOro Bajla PACIOJIOKEHBI JiBa IIaTyHa. B »3TuX aBuratensx uisi NMpaBUIbHOU
COOpKH IIATYHHOIIOPIIHEBOM T'PYIIbI MOPIIHK M MIATYHBl YCTAHABIMBAIOT CTPOTO MO METKaM.
Konenuarslii Bajm BOCHPUHUMAET CHJY JIaBJICHHs Ta30B Ha TMOPIIEHb W CUJIbl HHEPLUU
BO3BPATHO- MOCTYIATEIbHO ABUKYIIMXCS MAacC KPUBOLIMITHO-IIATYHHOTrO MexaHusma. Cuibl,
NepeAaronIecs: MOPIIHAMU Ha KOJEHYAaThblid Bajl, CO3JAI0T KPYTAIIUA MOMEHT, KOTOPBIA IpH
MOMOIIY TPAaHCMUCCUM TNepefaercs Ha Kojieca aBTomMoOmist. KoneHuarblil Banm HW3rOTOBISIOT
ITAMIOBKOW W3 JIETUPOBAHHBIX CTaJe WJIM OTJIMBAIOT W3 BBICOKONPOYHBIX UYYT'YHOB.
Konenuarslii Bajg COCTOMT M3 KOPEHHBIX M IIATYHHBIX IIE€EK, IPOTHUBOBECOB, 3aJHET0 KOHLA C
OTBEPCTHEM JI1 YCTAHOBKHU HIAPUKOMOJIIMITHUKA BEIYyILIEro Baja KOpOOKHU mepenad u (iaaHia
JUISl KPEIUICHUS MaxXOBHKa, MEPEIHEro KOHIA, Ha KOTOPOM YCTAHOBJIEH XPOIOBUK ITYCKOBOM
PYKOSITKHM M HIECTEPHSI Ta30paclpeIeICHUs], IIKUBA IPUBO/IA BEHTUIISITOPA, KUJKOCTHOTO Hacoca
u rerepatopa. lllaTyHnHbie meiku co mexkamu o0pa3yroT KPUBOIIUIIEL. [[1s pa3rpy3Kku KOPEeHHbBIX
MOJUIUITHUKOB OT IIEHTPOOEKHBIX CHJI CIIy>KaT IMPOTUBOBECHI, KOTOPbIE MU3TOTOBJISIOT 32 OJIHO
1[EJI0€ CO IEKaMH, UMEIOIIUMH KaHaJIbI JJI TI0JIBOJIa Maciia, WiIN MPUKPEIUISIOT K HUM O0JITamMu.
Ecnuc o6enx cTOpoH MAaTyHHOU MIEHKU pacIioNoKeHbl KOPEHHBIE MIEHKH, TO TAKOW KOJIEHYAThIN

BaJI Ha3bIBACTCA ITOJITHOIIOPHBIM.

B IIeKax KOJICHYAaTOoro Bajia IMPOCBECPJICHBI HAKJIIOHHBIC KaHAJbl IJIA MMOJABOJA Macjia OT
KOPCHHBIX MOJUIMITHUKOB K MACJISIHBIM ITOJIOCTAM, BBIITOJHCHHBIX B IIATYHHBIX IIeiiKax B BUIC
KaHaJI0B OOJIBIIIOTO AUaMETpa, 3aKpbIBACMbIX pGSB6OBLIMI/I 3arjIylmKkamu. OTH IOJOCTH SIBISIOTCS
TpA3CYJIIOBUTCIIAMU, B KOTOPBIX IIOJ JEHCTBHEM I.IeHTpO6e)KHBIX CHJI TIpU BpallCHHUUU
KOJICHYATOI'0 Balia CO6I/IpaIOTC$I MNPOAYKThI HM3HAIIWBAHUA, COACPKAIIUCCA B Maclic. I'ne3na B

OJIOKE



LWIMHIPOB MOJ KOPEHHBIE NMOAIINIHUKA U UX KPBIIIKY PaCcTad4MBalOT COBMECTHO, MOITOMY IpHU
cOopke nBUTaTENs HMX HEOOXOIUMO YCTAaHABJIMBATH IO METKaM TOJBKO Ha CBOM MeECTa.
ToHKOCTEHHBIE BKJIQJBIIIN KOPEHHBIX MOJUIMITHUKOB MOKPBITHI TAaKUM K€ aHTH(PPUKIMOHHBIM
CIUIAaBOM, YTO M BKJIAIBIIIM LIATYHHBIX MOAIUUIIHUKOB, U OTJIMYAKOTCS OT IOCIEAHHUX TOJIBKO
pasmepamu.  Illmpokoe  HCIIONB30BaHME  TPUMETAUIMYECKHX  CTANCAIIOMHUHHUEBBIX U
CTaJICCBHHIIOBBIX BKJIQJIBIIIICH CBSI3aHO C TEM, YTO CJIOW aHTU(PUKIMOHHOTO MOKPBITUS 001agaeT
XOpOILIMMHU TPOTUBOYIAPHBIMU CBOWCTBAMU M TOBBIIIEHHOW NpPOYHOCTBIO. OT IPOAOIBHOTO
CMEIIECHN W IPOBOPAYMBAHUSA BKIAABIIIM  YACPKUBAIOTCA BBICTYIIAMH, BXOZSILIKME B
COOTBETCTBYIOLIME Ta3bl B THe3/aX O0Ka U UX Kpblikax.OceBble HArpy3KH KOJEHYaTOro Baja B
OOJBIIMHCTBE KapOIOPAaTOPHBIX JIBUTATENICH BOCIPUHUMAIOTCS YHOPHOHM Mai0o0i M CTalIbHBIMU
YIIOPHBIMH KOJIBIIAMH, 3aJTUTHIMH C BHYTPEHHEH CTOpOHBI aHTU()PUKIHOHHBIM cruiaBom COC- 6-
6, comepxalMM CBUHEl, OJOBO M cypbMy. OceBble Harpy3ku KOJEHUYaTOro Bajla Ju3esel
BOCIIPUHUMAIOTCSL JIByMsI IapaMy YIOPHBIX IOJIYKOJell W3 OpOH3bl WM CTaJCallOMUHMUS,
YCTAaHOBJIEHHBIX B BBITOYKAax 3aJHEW KOPEHHOM omopbhl.MaxXxOBHUK CIYXHUT JUIsl OOecriedeHHs
BbIBOJIa IOpPIIHEW M3 MEPTBBIX TOUYEK, 0o0Jiee PABHOMEPHOI'O BpAIIECHMsI KOJEHYATOIo Baja
MHOT'OLMJIMHAPOBOIO ABUraTels IpU €ro paboTe Ha pexXUMe XO0JIOCTOro X0/a, 00JeryeHne mycka
JIBUTATENIs, CHM)KEHHE KPaTHO-BPEMEHHBIX MEpPEerpy30K IpPHU TPOraHUU aBTOMOOWIISA ¢ MecTa M
nepeaayn KpyTsIIero MOMEHTAa arperataM TPAaHCMHCCHHU Ha BCEX peXHMax paOOThI JBHTATEIIsl.
MaxoBHK U3rOTOBJISIOT U3 YYI'YHA U IMHAMUYECKU OalaHCHUPYIOT B cOOpe ¢ KOJIEHYaThIM BaJIOM.
Ha ¢naHume MaxoBHKa IIEHTPUPYIOTCS B CTPOTO OINPEAEICHHOM IOJOXEHUH C IOMOIIBIO
mTU(TOB WM OOJITOB, KOTOPHIMU OH KpemuTcs K ¢uiaHiy. Ha o0ojx MaxoBHKa HampeccoBaH
3yOuaThlii BeHell, MMpeJIHa3HAuYE€HHBIM JUIs BpallleHUs KOJIEHYaToro Bajla CTapTEepPOM IpH ITyCKe
neurarens. Ha Topue miam 06oae MaxoBMKa MHOTHX JIBUraTesliell HAHOCSAT METKH, IO KOTOPBIM
ONPEAEIAIOT B. M. T. NOPILIHS NEPBOT0 HWIMH/PA IPU YCTAaHOBKE 3akuraHus (y KapOropaTOpHBIX

I[BI/IFaTeJ'IeI\;I) NI MOMCHTA HaydaJia ImoJa4u TOIIJIMBa (y ﬂH3eHeﬁ).



KpuBommMmHO-MIATYHHBIT MEXaHU3M COCTOMT U3 CJICAYIONIMX OCHOBHBIX YacTeu:
murHIpa 7 (puc. 2), mopiras 6 ¢ KoJIblaMu S, martyHa 3 ¢ MOAITUITHIKOM
2, mopmHeBoro nanbiia 4, kosenuatoro Bama 10 ¢ mporuBoBecamu 9, Bpamaromerocss B
noAIMUIMHUKAX 1, 1 MaxoBuka 8. JleTany KpUBOIIUITHO- MIATYHHOT'O MEXaHW3Ma BOCIIPHUHUMAIOT
6onbmoe nasienue (10 6...8 MIla) ra3oB, BO3HUKAIOIIUX NPY CTOPAHUU TOIUIMBA B IMJIMHPAX,
a HEKOTOPBIC U3 HHUX, KPOME TOTO, padOTAIOT B YCIOBHSX BBICOKMX TeMiieparyp (350° u BbIlIe) U

m

pHu OOJIBIIION YacTOTe BpamieHus: koseHyaToro Baja (cBoime 2000 mua"'). UTOOBI AeTaIM MOTIIH
YIIOBJIETBOPUTENILHO padOTaTh IIUTENbHOE BpeMs (He MeHee §...9 ThIC. YacOB) B TAKUX TXKEIbIX
yCIIOBUSX, obecreunBasi pabOTOCIOCOOHOCTh MJBUTATENS, WX H3TOTABIMBAIOT C OOJBIION
TOYHOCTBIO M3 BBICOKOKAYECTBEHHBIX MPOYHBIX METAJJIOB M UX CIUIABOB, a JACTAIA U3 YEPHBIX

METaJJIOB (CTaslb, YYT'yH), KpOME€ TOro, MOJBEPralT TepMHUYECKOH o0paboTke (LleMEeHTaIuw,

3aKaiKe).



Xom mopurHs S - MyTh, MPOXOIUMBIN TTOPITHEM OT OJHOW MEPTBOW TOUKH JTOAPYTOH.

MepTBHMI/I TOYKaMHM Ha3bIBAIOTCA KpaﬁHHe BCPXHEC U HUIKHCC IMOJIOKCHHA MOPIIHA, I'/IC
€T0 CKOPOCTH paBHA HYJIO. BerHHH MEpTBasd TOYKa COKpaAllCHHO o0o03HayaeTcs B.M.T., HH)KHAA

MCPTBasd TOYKA — H.M.T.

PaGouyuit 06beM numuHApa V, — 00beM, 0CBOOOXKIAEMbIH MOPLIIHEM IPH JBHKEHHUU OT

B.M.T. 10 H.M.T.

Jlutpak — pabouuii 00beM BCEX MUJIMHIPOB IBUTATEIS.

O6beM Kamepbl cropanusi V¢ - 00beM, 00pa3yromuiics HajJ MOPIIHEM, KOTa MMOCJIeTHHMA

HaxXoauTcCda B B.M.T.
[TonHer 00beM uHHIPA Vy, — 3TO ero padounii 00beM IUTI0C 00BEM KaMephl CrOpaHusl.

I/IH,Z[I/IKaTOpHaH MOIIHOCTb — MOIIIHOCTB, pa3dBHBACMasl PACHIUMPAOIMIUMUCA TI'a3aMUTIIPpH

CrOpaHMHU TOIIMBA B LIMJIMHApAX ABUratess (0e3 yuera norepsb).

D¢ dexTuBHAT MOUIHOCTh — MOIIHOCTb, IOJy4YaeMasi Ha MaXOBHKE KOJEHYaTOro Baja.
Ona Ha 10 — 15% meHbllle HHAMKATOPHOM M3-3a IOTEPh HAa TPEHUE B JBUTATEJIE U IPUBE/ICHUE B

JABHXKXCHHUC €I'0 BCIIOMOTI'aTCIIBHBIX MCXaHU3MOB 1 HpI/I60pOB.

JIMTpOBOI MOITHOCTHIO Ha3bIBaeTCSI HAaMOObINAast Y3PPEKTUBHAS MOITHOCTh, TOTydaeMast

C OJTHOTO JIUTpa pabouero oobema (JTUTpaka) HUITUHIPHUECKOTO IBUTATEII.
PaGounii UK YETHIPEXTAKTHOTO JIBUTATENSI IPOUCXOAUT CIEAYIOIIUM 00pazoMm.

IlepBbIit TakT — Byck. IIpu 1BHXKEeHHUU MOPIIHA OT B.M.T. (BHU3) BCJIEACTBUEYBEITUUYEHUS
o0bemMa B LMJIMHJIPE CO3/1aeTCsl pa3pekeHue, MoJ AeCTBHEM KOTOPOro M3 KapOropaTopa depes
OTKPBIBAIOLIMIICS BIYCKHOHM KJIalaH B LMJIMHAP MOCTYIAeT roproyas cMech (mapoB O€H3MHA C

BO31yXoM). B mununzape roprouas



CMECh CMCHIMBACTCA C OCTaBHIMMHCA B HEM OT IPEABIAYIICTO pa6oqero OUKJIa OTpa6OTaBI_HI/IMI/I

razamu u 00pa3yeTr pabouyro CMeCh.

Bropoii Takt — cxxatue. [lopiieHb ABMXKETCS BBEpX, IPU 3TOM 00a KjamaHa 3aKpbITHI.

Tak kak 00beM B MUIMHAPEC YMEHBIIACTCA, TO IIPOUCXOAUT c>KaTI/Iepa6oqu71 CMECH.

Tpernii TakT — paboumii xoa. B koHIe TakTa coxkaTus paboyasi cMeCh BOCILIAMEHSETCS
AJIEKTPUYECKON HCKpol u OwicTpo cropaer (3a 0,001 — 0,002 c). Ilpu 3TOM mpOUCXOIUT
BBIJICJICHHE OOJBIIOrO KOJIMYECTBA TEIUIA U Ta3bl, PACIIMPSACH, CO3AAI0T CHIIBHOE JIaBJICHUE Ha
HopIeHb, mepemenias ero BHU3. Cuia JaBJ€HUs Ta30B OT IOPLIHS IepenaeTcs uepes
MOPITHEBOM Mayiel] U MATyH Ha KOJICHYAThIi Baj, cO37aBas HAa HEM OIPEACICHHBIA KPYTSIIHii
MoMeHT. TakuM 00pa3om, BO Bpemsi paboO4ero Xxoja MPOUCXOJUT MpeoOpa3oBaHUE TEIUIOBOM

SHEPTUU B MEXAHUUYECKYIO padoTy.

quBeprIfI TAaKT — BBIITYCK. ITocne COBCPIICHUS TI0JIE3HOM pa6OTBI IOpHICHb ABHXKCTCS

BBEPX U BBITAJIKMUBAET OTPAOOTABIINE ra3bl HAPYXKY YepPEe3 OTKPHIBAIOLUICS BBIITYCKHOM KilaraH.

W3 pabodero nukia ABUraTenss BUJHO, YTO IOJE€3HAas paboTa COBEPIIAETCS TOJIBKO B
TeyeHUe pabouyero xoja, a OCTajJbHble TPU TaKTa SBIAIOTCA BcroOMorareiabHbIMH. Jlis
PAaBHOMEpPHOCTH BpAIllEHUS KOJEHYaTOro Baja HA €ro KOHIE YCTaHABIUBAIOT MAaXOBUK,
oOnanaromuii 3HaYUTENIbHON Maccoil. MaXOBUK IOJIy4aeT SHEPrUI0 Ipu paboyeM XOJe U 4acTb

€€ OTAACT HAa COBCPIICHUEC BCIIOMOTaTCIIbHBIX TAKTOB.

B nemax MMOJIy4CHUA OoJIbIIIeH MOIIHOCTHU U pPaBHOMCPHOT'O BpalllCHUS KOJICHYATOT'O BaJia
ABUTATCIIN JCJIAK0T MHOT'OIUJIMHIAPOBELIC. TaK, B YCTBIPCXIUJIMHAPOBOM [JBUTATCIIC 3a MOBA

06op0Ta KOJICHYATOT' O BaJia MOJIy4acTCs HC OJJUH, a YCTBIPC pa60‘II/IX xXoJa.

3. YueOnble moco6usi, Npucnoco0IeHHsl M MHCTPYMEHThI

3.1. Yuebunsble ruakatel, cTeH b ¢ paspezamu KILIM, otaensabie y37b1 1 getamn KIIM



4. Ilopsinok npoBeneHus padorwl 3aganmne

Wzyuants npunnun padotst KIIM

N3yuuts ycrporicto KIIIM

N3yunth HEMOABUKHBIC U NTOABMKHBIE AeTanun KIIIM

5. Cogep:kanue 0TYeTA 10 BLINOJIHEHHOMY 321aHUI0
Omnwucatp Ha3HAa4YEeHHUE, o01Iee YCTpoiicTBO U padoty KIIIM

Onucanue npunmuna aercreus KIIM

Omnwucanue ocobenHocteil cOopku aeraineii u y3nos KIIM

Haueptuts cxemy KIIIM
5.5. Onucanue MarepuanoB, IPUMEHIEMbIX ISl U3roToBieHus netaneir KIIIM
6. KoHTpo/IbHBIE BONPOCHI

Haznauenwue, yctpoiicTBo u mpunuuil padotst KIIIM?

Kparkoe KOHCTpyKTUBHOE OnMcaHue 31eMeHTOB BXosmux B KIIIM?

[Topsimox paboThI YeThIpEX-, MIECTU- U BOCBMUTAKTHBIX JIBUTaTesIen?

[Ipumensiemble maTepuaisl Juis usrorosiaeHus aeranei KIIM neurarens?

Cnoco0 (ukcanuu KoJIeH4YaTOro Bajia OT OCEBBIX MEPEMEIIEHUH y N3ydaeMbIXIBUTaTeNei?

Kak ycranoBuTh nopuieHs nepBoro uuauHapa 8 BMT?

OcHoBHbIe ocobenHocTH ycTporicTBa KIIIM n3ydyaeMbix nurarenei?

OCHOBHBbIE TApaMETpPHhI IBUTATENA?
6.9 Knaccuduxanus asurarenei?

JI71s1 4ero CIy X uT Ae3aKCaxk JBUTATENS?

CriocoObl MOBBIIIEHUS HAAEKHOCTH AeTanel u y3ioB KIIIM?



Tema 1.1. /IBuraren
INPAKTHYECKAS PABOTA 2
Tema: «BpinoJiHeHHe 3aJaHUI 10 M3YYEHHUIO YCTPOIicTBAa U PadoThI

rajopacnpeacjauTe/JIbHbIX MEXaHU3MOB Pa3/IM4HbIX IIBHFﬂTCJICﬁ»

eap padoThl: 3aKpensieHue MOJYYEHHbIX TEOPEeTUYECKUX 3HAHMM, MPAKTHYeCKOe U3YyYeHHue
ycTpoiictBa #  padoThl rasopacnpeaejuTeJJbHOT0 MeXaHHM3Ma OeH3HMHOBOIO H3eJIbHOI0
JABUTaTeJel

Heo0xoxumpble cpeacTa u 000py1oBaHue:

m1aKartbl, Maker-paspes JIBC 'A3-53, crena-Tpenaxe p JIBC u IM3 236 ,crena- TpeHaxke p
KAMA3 740 , crena-tpenaxe p asurartenas 3UJI 130, crena-tpenax€ p 3A3, creHa-TpeHaxke p
aBTOM. «MockBuu 412», geraau I'PM. creHa-njaHmer
«I"'a3opacnpeneuTe/LHBIH MeXaHU3M: Y3JIbl M 1€TAT)

3aganue:

1. Usyuuts ycTpoHcTBO, NPUHIMIT PabOTHI ra30pacIpeNeIUTEILHOIO Mexanusma. HaueptuTs
cxemy I'PM.

2. N3yunth mocnenoBaTeinbHOCTh pa300pku U cOOpKH JeTalieil ra3opacrnpeaenuTeIbHOrO
Mexanu3ma. COCTaBUTh aNTOPUTM JICHCTBUI MTPH BBHIOTHEHUH pa300pOYHO-COOPOUHBIX PadoT.

Xoxa paﬁoTbIZ C IIOMOIIBKO IINIAKATOB HU3YYUTH 06mee YCTpOﬁCTBO ra3opacCinpeCacianTCIbHbIX
MEXaHU3MOB JBUTraTelei Pa3JIUIHBIX aBTOMOOMJIEH.

BrlyunTs Ha3BaHMS BCEX ACTAICH.

Teopernyeckas 4acThb:
lNazopacnpenenuTeNnbHbll MEXAHU3M CIIY’KAT JUI CBOEBPEMEHHOTO BIIyCKa B LMJIMHAP TOPHOYEH

cMmecH (y KapOropaTOpHbIX JBUraTesiell) Win Bo3ayxa (y au3eneil) v Ajs BbIIycKa OTpaOOTaBIINUX I'a30B.
[Ipu TakTax cxaTus U paboyero xoja razopacrnpeaeauTeNbHbI MEXaHU3M HaJIeXKHO U30JIUPYET KaMepbl
CTOpaHHUs OT OKPYKAIOLIEN CPEBI.
Bce  yerhlpexTakTHble — KapOIOpaTOpHbIE  JBUTATENd M JU3EIM  HMMEIOT  KJalaHHbIE
ra3opacupeeIuTeIbHble MEXaHU3Mbl. Y 3THUX JBUTATeNed BIIYCK I'OpPHOYEH CMECH MM BO3IyXa
IPOMCXOIUT Yepe3 BIYCKHbIE KIIAaHbl, @ BBITYCK OTPa00TABIIMX T'a30B —Yepe3 BBIITYCKHbIEC KIIAlaHbl.
VY ABYXTaKTHBIX JIBUraTelied poJib KJIAaHOB BHINOJHSIOT TPU OKHA: BBIMYCKHOE, BIIYCKHOE U
npoayBouHoe. [Iponecc razopacnpesneneHns y ABYXTAaKTHBIX JABUraTelel peaanu3yercs ¢ IOMOLIbIO
KPUBOIIMITHO-IIATYHHOTO ~ MEXaHW3Ma, KOTOPBIM MpPH  BO3BPATHO-TIOCTYMATEIbHOM  JABUKEHUU
IIOOYEPETHO OTKPBIBAET U 3aKPBIBAET OKHA,



OCYIIECTBJISISL BITYCK B IIMJIMHJIP TOPIOYEH CMECH WJIM BBIIYCK OTPaOOTAaBIIMX Ia30B, a TAKKE CHKATHE
paboueii cMecu 1 pabouuii Xo.

["a3opacnpenenuTenbHble MEXaHU3MBI MOTYT HMMETh HI)KHEE WJIM BEpXHEE paCIOIOKEHUE
KJIAIIaHOB.

Mexanu3sM  razopacmpelejeHHsi € BEPXHMM  pPacmojiokeHHeM  KJANaHOB u
pacnpeseJuTeIbHOr0 Bajga. OH IpoIe MO YCTPOHCTBY, TaK KaK y HEro OTCYTCTBYIOT TOJIKATENIU U
IITaHTH.

Ha nBuratemsx rpy3oBBIX aBTOMOOWIICH pacrpenenuTelbHbIe Balbl NPHBOAATCS BO BpallCHUE
3yO4yaTbIMM KOJIECAMM, YCTAHOBJIEHHBIMH Ha KOJEHYaTOM U paclpeleinuTeNbHoM Bamax. Jlms
NPaBUIBHOTO COCIMHEHMS IIECTepEeH Ha HHUX MMEIOTCS CIelualbHble MeTKd. Ha jaBurartensx
aBTomoOmitss 3WJI-5301 miectepHs KOJNIEHYATOro Bajla NMPUBOJUT BO BpalICHHE IPOMEKYTOUHYIO
HIECTEPHIO, OT KOTOPOH MOJy4aroT Bpa- ILIEHHE MIECTEPHS pPACHpeACTUTENFHOIO Baja W IIECTEpHS
NPUBOJIa HACOCA BBICOKOTO JaBJICHHUS.

Ha nuraremsx 3M3-4061 u -4063 mpuBOA IBYX paclpeieiIuTeNbHBIX BAJIOB, YCTaHOBIICHHBIX
TaK)Ke Ha TOJOBKE OJIOKA, OCYIIECTBIISIETCS IBYXCTYNEHUYaTOM nemnbio. Llenb BTyno4HAs, IBYXpsiaHas.
[lepBasi cTyneHp mnepefaeT BpalleHHE Ha MPOMEXKYTOUHBIM Baj, BTOpas NPUBOJUT BO BpaIICHUE
pacrpeeNuTebHbIEC BAJIBI BITyCKHBIX U BBIITYCKHBIX KJIATIAHOB.

[Tpu BepxHEM pacHONIOKEHUH KJIAllaHOB M PACIPENICIUTEIBHOTO Bajla y JBUTATENeH aBTOMOOHIIEH
BA3-2110, -2111, -2112, -1111 u -11113 npuBoj pachpeneluTeNbHOr0 Bajla OCYHIECTBIAETCS OT
[IKMBA KOJICHYATOTO BaJia 3yOUaThIM PEMHEM.

PacnpenennTe/bHbINA BaJl MIpeHa3HAuCH Ui CBOEBPEMEHHOTO OTKPBITHS U 3aKPBITHS BIYCKHBIX
Y BBIITYCKHBIX KamaHoB. [1710THOE 3aKkphITHE KIIaIaHOB 00ECTIEYMBACTCS NPY>KUHAMH, YCTAHOBJICHHBIMU
Ha CTEPXKHSX KJIalaHoB.

M3rotaBnuBaroT Bajibl METOJOM IITAMIIOBKU U3 CTAJIM WM OTJIMBAIOT U3 YyTyHA.

Toakarenu mepenarT yCUIHS OT KyJayKOB pacHpeeUTeIbHOr0 Baja K KIalaHy WM IITaHre.
OHu Ke BOCIPUHUMAIOT H OOKOBBIC YCWIJIHS, BO3HUKAIONIME TIPH BPAIICHUU KYJIAYKOB
pactpeeuTeIbHOr0 Baia. TOJNKATeN IMOABEPTalOTCs JIEHCTBUIO TIEPEMEHHBIX HArpy30K, MMEIOIINX
TUHAMHYECKH XapakTep, ClIeAOBaTelIbHO, MOJKHBI MMETh M3HOCOCTOMKHE paboure MOBEPXHOCTH U
Maiyro Maccy. [l yMeHBIIIeHHs] MacChl TOJIKATENH BIMOIHSIOT MMYCTOTEIBIMHU.

B nBurarensix ¢ HUKHUM PacHoOJIOKEHUEM KJIAaHOB MPUMEHSIOTCS mapenbyamole moaKamenu co
chepruecKoil OnopHOM MOBEPXHOCTHIO.

Y gBurarened ¢ BEPXHUM  PACIONIOKCHHEM KJIAMIAHOB W HIDKHUM  PACIIOJIOKCHHEM
pacTpeeIUTEIbHBIX BAJIOB TOJKATENIM BBHITIOJTHEHBI B BUJC MNYCMOMeN020 NOpuitsi, BHYTPb KOTOPOTO
BXO/IMT IITAHTAa.

Puruasicnvie noosecnvle moaxameny MIPAUMEHSIIOT HA JIBUTATEISX JTH3EIICH.

Ha nBurarensx 3M3-4061 u -4063 aBTomoOwiert «I'A3enp» W Ha JBUTATEIAX



aBromobOmiielir BA3-2112 mpuMeHEHBI THAPOTONKATEIN. DTH JIBUTATEIN HUMEIOT paclpeacIUuTeIbHbIE
BaJbl JJI BIIYCKHBIX M BBINYCKHBIX KianaHoB. Kakaplii HMIMHIP MMEET MO JBa BIIYCKHBIX U JiBa
BBIIYCKHBIX KianaHa. Han KaXapIM KiIalmaHoM pacnojlaratoTcsl THAPOTOJIKATENd. I 'mapoToikarenu
CTaJIbHbIE, BBIIIOJHEHBl B BUJE LWJIMHAPUYECKOTO CTAaKaHAa C IUIYH)KEPHOW Mapod M ILAPUKOBBIM
oOpaTHbIM Ki1anaHoM. Ha Hapy>KHOW NMOBEPXHOCTH CTaKaHa MMEIOTCS KOJIbIeBass KaHABKAa U OTBEPCTHE
JUIS TIOJIBOAA Maclia BHYTPh TOJIKATeNs M3 MAarucTpajid ToJIoBKM Ojoka uuianHapoB. Hapyxknas
MOBEPXHOCTh M TOpEI] TOJIKATEsl HUTPOLEMEHTHPOBaHbI. ToNKaTeNn yCTaHABIMBAIOTCS B OTBEPCTHSIX
roJIOBKM OJOKa IUIMHAPOB. ['MapaBinueckue TONKATENd HCKIIOYAOT HEOOXOAMMOCTh PEryIUpPOBKU
3a30pa MEKIy TOJIKATEISIMU HKJIallaHaMU.

Kiananbl OTKpBIBalOT U 3aKpbIBAIOT BIIYCKHBIE M BBIIIYCKHBIE KaHAJbl, 10 KOTOPHIMB LIUJINHJPHI
MOCTYMAeT TOprovas CMECh WJIM BO3AYX M BBIXOAAT oTpaboTaBiiue razbl. KiamaHel TOJDKHBI HaI€KHO
M30JIMPOBaTh IMIIMHAP OT BIYCKHOTO M BBIMTYCKHOTO TPYyOONpPOBOJOB BO BpeMSl TaKTOB CHKATHUS U
paboyero xonaa, a Takke OKa3blBaTb MHUHHUMAJIbHOE COMPOTHBICHHUE IBUKEHHIO T'a30B B OTKPHITOM
MOJIOXKEHHUHU.

Knanan cocTOuMT M3 TOJMOBKM M CTEP)KHS, Ha KOHIIE KOTOPOTO HMMEIOTCS KOJIBLIEBBIE MPOTOYKH.
KrnananHselii y3em cOCTOMT M3 CaMOro KJlaraHa, BCTABJICHHOIO B HAIPABJISIO- LIYIO BTYIKY, CTOIOPHOTO
KOJIbIa, MAacIOOTPAXKATEILHOTO KOJIAauKa, OMOPHOW IIaiObl MPY>KUHBI, BHYTPEHHEH MPYKHUHBI,
HapYXKHOU MPYKUHBI, TAPEJIKU MPYKUH, ABYX CyXapew, TOIKaTeNlsd U PeryjIupOBOYHON MIaiiobl.

KiananHble npysKMHBI CIyXXaT JUId 3aKpbITHs KJIANaHOB M IJIOTHOM NOCAaaKU MX B THE3/a,
BOCIIPUHUMAIOT MHEPIMOHHBIC YCHJIMS, BO3HHKAIOMIME NMPH paboTe MeXaHW3Ma ra3opaclpe/ieicHus.
Cuna npyXMHBl IPU TOJTHOCTBIO OTKPBITOM KJalaHe JOJKHA ObITh JOCTATOYHOM ISl yJep:KaHus
TOJIKATeNsl NPUKAaThIM K KYJauKy paclpeieuTeNbHOIO Baja, COXpaHsAs IPU STOM YCTaHOBJICHHYIO
MIPOJOJIKUTENLHOCT OTKPBITHS KJIalaHa.

B nmnpouecce paborel naBurarenss Ha pabouux (ackax KiganaHoOB (OCOOEHHO BBIITYCKHBIX)
OTKJIa/IbIBAETCs Harap.

YMEHBIINTD OTJIOKEHUE Harapa MOXKHO 3a CUET BpallleHUs KiamnaHoB. [[puHynuTensHOE BpalleHue
KJIAIIAHOB OCYIIECTBIISIETCS B Ta30paclpeeINTEIIbHBIX MEXaHU3Max JBurareneii apromoowmiein 3MJI-
433100 1 HEKOTOPBIX IPYTHUX.

VY nBurareneit apromoo6miieir KaMA3 npuHyAUTENbHOE BpalllEeHUE KJIarmaHOB OOECTICUMBACTCS TEM,
YTO KJIallaHHBIE CyXapu 3aXHMAlOTCSl HE HEMOCPEICTBEHHO BEpXHEM Tapenkoll MpyKuH, Kak Yy
KapOIOpaTOpHBIX JBMraTeiei, a uepe3 JONOJHUTEIbHYI0 LHUAHUPOBAHUIO KOHHYECKYIO BTYIIKY.
KoHnnyeckas BTysnka CBOMM HMKHUM KOHIIOM OIIMPAETCs HA IUIOCKYIO MIOBEPXHOCTH JOHBILIKA TApPEIIKH,
ee HapyXHbIf KOHYC HE COBIaJaeT C BHYTPEHHMM KOHYCOM YIOpHOH maiObl. braronmaps takoit
KOHCTPYKILIMU MEXJy BTYJIKOW M yIOpHOU 1maii00il BO3HUKAET TpeHHE, U MPH CKATUU MPYKUH (3a cyeT
UX CKpPYYMBaHMs) MPOMCXOAUT MOBOPOT KiamaHa. Tax



JOCTUTAETCS PAaBHOMEPHBIN HarpeB KiamaHa mpu paboTe JBUTATENS U MOBBIMIAETCS €T0 T0JITOBEYHOCTD.

[Ipy HWXKHEM pPACHOJIOKEHHH PACIPEICITUTEIBHOIO BaJla M BEPXHEM PACIIOJOKECHUU KJIAIIAaHOB
YCWIHS C TOJIKATeIeH Ha KOPOMBICIIAa IEPENAOTCS ITPU MOMOLIY IITAHT.

Kopowmpicna kinanaHoB JIUTHIE cTalbHBIE. B 0TBEpcTHE CTYNMUIIBI KOPOMBICIIA 3alIPECCOBaHa BTYJIKA,
CBEpHYTAas U3 JIUCTOBOU OJIOBSIHUCTON OPOH3HI.

[IpuBox KiIamaHOB TMpU HIXKHEM PACIHOJIOKEHUU PpaCHpEAENIUTEIbHOIO Baja U BEPXHEM
pacrlojoKEHUM  KJIAallaHOB  OCYIIECTBISIETCS  CIEAYIOIUM  00pa3oM. [Tpu BpalIeHUU
pacmipeeNuTeNbHOr0 Baja KyJadyKd MOJHUMAIOT TOJIKATENId COTJIACHO MOPSIIKY padOThI, ¢ HUX YCUIIHE
MepelaeTCsl Yepe3 WTAHTM Ha PEryJMPOBOYHBIA BUHT U KOPOMBICIO. KOpOMBICIIO MOBOpaynMBaeTcs Ha
CBOEH OCH, U JUIMHHOE IUIEY0 HA)KMMAET HACTEPKEHb KianaHa. Kianas, cxxumasi IpyKUHY, OTXOIHUT OT
ceJula KJlalaHa ¥ OTKPBIBAET BIIYCKHBIE U BBIITYCKHBIC KaHAJIbI.

Odopmiienue oTuera o padore.

[IpencraBute cxemy I'PM pa3inuuHBIX THIIOB, ONMUCATh MPHHIHUI €ro padOTHI,IIOPSI0K
paz00pKu U COOPKHU.

KoHTpoJibHbIE BOIPOCHI:

1. KaknMu KOHCTPYKTHBHBIMH O0CO0EHHOCTAMHU 00YCJI0BJIEHBI OTJIHYMS NPUIIPOBEAEHUU
pa30opHo-cOopouHbIX pador I'PM pasinuHbIX ABUTaTeE € ?

2. Kak onpegeaurs  Ha [JBUraTeje, 4YTO TMOpPLIeHb  MEePBOro  IWJIMHIpPA
Haxoaurcsa B BMT?

3. IMouyemy TenjioBbIe 3230pbI B KJIaNaHAX H3MEPSIOT TOJIbKO MPH 3aTAHYTOI
KOHTpraike?

4, Kaxk peryaupyercst HaTsizkeHue peMusi npuBoaa I'PM na nBurartese BA3-21087?

5. B kakux QBUraTe/isix npu c6opke NPUMEHSIIOTCS YCTaHOBOYHbIe BTYJKU?KakoBa
NPUYNHA UX IPUMeHeHus ?

6. IMouemy pexomMeHAyeTCs MOBOPAYMBATH KOJEHYATHIH BaJl M0 YacoBoicTpeske?

1. IMouemy HeoOX0AUMO Nepea PeryJIHpPOBKOii TENJIOBBIX 3230POB MPOBEPUTHHATSIZKEHHE

nenu npusona 'PM?
8. K yemy npuBoauT yBeIM4eHHE WM YMEeHbIIeHHe 3a30poB ['PM?



Tema 1.1. /iBurarenn

INPAKTHYECKAS PABOTA Ne 2
Tema: «BplnosiHeHHe 3aJaHMI 110 H3YYEHHIO YCTPOHCTBA H PadoThI CHCTEM
OXJIAJKIACHUH Pa3/IMYHBIX ABUTaTeIeH»

Henp padoThl: 3aKpeIUICHHE IOJIYYEHHBIX TEOPETUYECKUX 3HAHWM, MPAaKTUYECKOE H3Y4YEHUE
YCTPOICTBA U pabOTHI y3JI0B MEXAHU3MOB U IPUOOPOB CUCTEMBI OXJIAXKACHUS ABUraTeIeH

Heo0xoxumple cpeacTa u 000py1oBaHue:

nnakatsl, Maker-paspes JIBC T'A3-53.crena-tpenaxe p JABC u SIM3 236 , cTeHI- TpeHax)e p
KAMA3 740 , crena-tpeHax€ p asurarens 3WJI 130, crena-tpeHax€ p 3A3, cTeHI-TpeHaXE p
aBTOMOOMIIE «MockBruu412y, neTanyd CUCTEMBI OXJIAKICHMS ABUraTeici, creHa-miaanmer «Cucrema
OXJIQKICHUS

3amanue:

1. Usyunts ycTpoiicTBO, HA3HAYEHHE CHCTEMBI OXJIAXKIEHHS ABUraresei. Haueptuthcxemy
CUCTEMBI OXJIAXKIACHUS JBUTATEIICH.

2. VI3y4uts 10Ci1e10BaTeIbHOCTh pa3bopku U cOOPKM JeTajlel CHCTeMbl OXJIaKIeHUsABUTaTeNel.

Xoa pabdoThl: M3YYNTh Ha3HAYCHUE W MPUHLIMI JACHCTBUS CUCTEMBI OXJIAXKICHHUS U €€ OCHOBHBIX
pruOOPOB, OCBOUTH MOPSAAOK pa300OpKU U COOPKU MPUOOPOB CUCTEMBI OXJIAXKICHUS.

Teopernveckasi 4acTh:

Cucrema oXJaXICHHS MpeTHa3HAueHa /I OTBOJA M3IHUINHEH TETJIOTHI OT IMJIMHAPOB JIBUTATEIS
Y TOJIepKaHUs ONITUMAIILHOTO TeMIlepaTypHoro pexuma B npeaenax 80...95°C. Cucrembl oXJaxaeHus
OBIBAIOT BO3AYIIHBIC (HA OTEUYECTBEHHBIX JIBUTATENSIX BHYTPEHHETO CTOpPAHHS NMPHUMEHSIOTCS PEIKO) U
KHUJIKOCTHBIE.

B KHIKOCTHBIX CHCTEMax B KadecTBE OXJKIAOMEH IKHUIKOCTH TPUMEHSIOT BOAYy |
He3aMep3aloIIHe KHUIKOCTH.

KoMMOHEHTHI CHUCTeMBI OXJaXAEHUs. B cucTeMy OXJaxIeHUs BXOIAT CIEIYIOIHe MPHOOPHI H
JeTanu: paauarop, >Kajdlo3HW, BEHTHIATOP, BOJSHOW HACOC, TEPMOCTaThl, pyOalika OXJIaXKIeHUs
IBUTATENs, MaTpyOKW, WIIaHTH, KPaHWKH, IaTYMKH W YyKa3aTeldW TEMIIepaTyphl OXJIaKIaroIei
KHUJKOCTH, HaTUYMKH CHUTHAJIN3aTOpa aBapUIlHOIO TMeperpeBa OXJaXAalomeld KUIAKOCTH, KOXYX
BEHTHJISITOPA, PAaCIIMPUTENFHBIN 0a40K, peMHH MPHBOJA MPUOOPOB OxyIaxaeHus. Ha MHOTHX MOJernsx
JBUTATENIC BEHTWJIATOP MPUBOAMUTCA B pabOTy OT DIEKTPOABUTATENs. Y MAu3eleid BEHTHISATOP
MIPUBOJIUTCS BPaOOTY rUAPOMY(TO.

PaguaTop npenHazHayeH IS OXJIaXICHUS BOBI MM HU3K03aMEeP3aIoIUX KUIKOCTEH.



Kamo3m ciyxat Juisi peryivpoBaHHs MOTOKa BO3AyXa Yepe3 CEpAIEBUHY paauaTopa, CBOUM
KapKacoM KpeIsIIiecs: K paauaTopy. YIPaBIsSiOT UMH MIPH MTOMOIIH TSATH U PYKOSITKH, HaXOJISAIICHCS B
KaOWHE BOJIUTECIIA.

PacummpurtenbHblii 6a40K MpenHa3HAYCH TSI KOMIICHCAIIMM M3MEHEHHI 00BheMa OXJIaXAarolien
KUJKOCTH B CHUCTEME MPHU €€ PACIIUPEHUU OT HarpeBaHUs, KOHTPOJIS CTEIEHHU 3arlOTHEHHUS CHUCTEMBI
KUJKOCTBIO, a TAKXKE JUIsl YIAICHHS U3 Hee BO3/lyXa U Iapa.

KuakocTHbIii, WJIM BOASIHON, HACOC TMpETHA3HAYCH I NPUHYIUTEIBHON IUPKYISITUN
OXJIAXKIAFOIICH KUJKOCTH IO CUCTEME OXJIAXKICHHUS JBUIATEIIS.

[Ipu paboratomemM ABUTATENEC BpANIEHUE CO IIKUBA KOJEHYATOTO Baja TMPU IMOMOIIM PEMHS
mepenaeTcss Ha IIKWB Bajda BOMSHOTO HAacoca W KPBUIbYATKy Hacoca. JlomacTu KpbUIbYATKU
pa30pachIBalOT BOAY B Pa3HbIC CTOPOHBI JCWCTBHEM IEHTPOOCIKHBIX CHII, M BOJIA Yepe3 pacTpyObl H
HArHEeTaeTCs B pyOaIIKy OXJIaXICHUS JBUTATEIIS.

BenTuasTop npenHazHauyeH A YCWICHHS BO3AYIIHOTO MOTOKA Yepe3 CEepAleBUHY pajauatropa,
OXJIOKJAIOIIETO KHUAKOCTh, TEKYIIYI0 MO TpyOKaMm paauaTopa. BEeHTHISATOpP COCTOMT W3 CTYMUIBL,
KpBUIBYATKH, TEpeAHEH W 3adHEHl KPEeCTOBHH KpPBbUIbYATKH M JomacTteid. Ero mpuBoa MokeT OBITh
MPUHYAUTEIHHBIM U aBTOMAaTHYECKUM (4epe3 My(TYHUITU C TOMOIIBIO AIEKTPOABUTATENS).

TepmocTar Ciy)XUT Ui YCKOpPEHHUS NpOTpeBa JABHraTess IMOocie 3amycka M JUid MOJAIEp>KaHus
HOPMAaJBHOTO TEMIICPATYpHOTO PEKUMa IMPHU IBMKCHUHM aBTOMOOWIS. B Hacrosimee BpeMs Ha BCeX
JIBUTATEIISIX yCTAHABJIMBAIOTCS TEPMOCTAaThl C TBEPJbIM HAMOJHHUTEIEM, B KadeCcTBE KOTOPOTO
MPUMEHSICTCS IEPE3UH C MEAHON CTPYKKOHM.

DuiekTpoakebHOE YCTPOHCTBO (TEPMOCTAPT). DTO YCTPONUCTBO MPEAHAZHAYEHO JJI YCKOPEHUS
nycka xonoanoro napuratens 3MJI-645 mpu Temmeparype okpykaromero Bosayxa ao — 25 °C.
[IpuHnum ero paboThl OCHOBAaH Ha HWCIAPEHWU TOIUIMBA B INTU(TOBBIX CBEYAaX HAKaJIWBaHUS U
BOCIUIaMEHEHUsI 00pasyrolleiicss TOMIMBHON cMecu. BosHukarommii mpu 3ToM (aken MmojorpeBaer
BO3/yX, MIOCTYMAIONIUN B IUIUHIPHI ABUTATEIS.

KuakocTrHblii mogorpeBaresib aBurarteis. llogorpeBarens mpeqHa3HadeH [UIs MOJOTPEBa
XOJIOTHOTO JIBUTATelNs TMepel 3allyCKOM M aBTOMAaTHYECKOW MOJICPKKU TEMIEpaTypbl B CHCTEME
oxJaxJeHuss U B kaOune Boautens. [lomorpeBartens paboTaeT Ha TOIUIMBE W3 CHUCTEMbl MHUTAHUS
JIA3EIIS.

I'mapomydra npuBoga BeHTHJIATOPA JBUTATENEH npeaHa3HaYeHa JUIST
MOJIJICP)KAaHUSL ONTHMAIBHOTO TEIUIOBOTO pEXUMa JIBHTATeNsA. BKIIFOYaeTCs W BBIKJIIIOYASTCS OHA
ABTOMATUYECKHU B 3aBUCHMOCTH OT TEMITEPATYPhI OXJIAKIAFOIICH KUJIKOCTH B CUCTEME OXJIaXKICHUSI.

Odopmiienue oTuera o padore.



HpCHCTaBI/ITB CXEMY CUCTCMBbI OXJIAKACHUA I[BHI‘aTeJIeﬁ PA3JINIHBIX TUIIOB, OTIMCATHITPUHIIUIT eé
paboTHI, MOPSIOK Pa30OPKH U COOPKH.

KoHTpoJibHbIE BOIPOCHI:

1. Ha3zoBure  ocHOBHblE  NIpUOOpPHI  CHUCTEMBI  OXJIAXKICHUS U 00BACHUTE  UX
Ha3HAYCHUE.

2. YCTPOMCTBO U pabOTy paguaTopa.

YCTPOMCTBO U paboTy KM JIKOCTHOTO HAcOCa.

4. , YCTPOMCTBO U pabOTy TEPMOCTATOB.

5. KakoBo Ha3HaueHHe pacIMPUTEIBHOTO Oauka?

6. YCTPOHCTBO U PabOTY KaITFO3H.

1. KakoBo Ha3HaueHNE CUCTEMBI OXJIaXKICHUSI 3aKPBITOro THUIA?

8. [TpuBenuTe cocTaBbl HU3KO3aMEP3AIOIIUX KUAKOCTEH.

9. Onummre Ha3HAUYEHUE U YCTPOWCTBO BEHTUISATOPOB. Kak ocyIiecTBIseTCAIPUBOT
BEHTHJIATOPOB?

Tema 1.1. /IBuraresn

IIpakTnueckoe 3ansaTHe 4.
Tema: «BpinosiHeHHe 3aJaHUH MO W3YyYEHHI0 YCTPOCTBAa M PadoThl CMa304YHBIX CHCTEM
Pa3JIMYHBIX ABHraTeei».

Henpr padoThl: 3aKperyieHUE IOJYYEHHBIX TEOPETHUUECKUX 3HAHWM, NPaKTHUYECKOE H3Yy4YEHHE
yCcTpoiicTBa U pabOThl y370B, MEXaHHU3MOB U MPUOOPOB CHCTEM CMa3Ku OCH3MHOBOTO U JAHM3EIBHOTO
JIBUTaTEIEH

Heo0xonnMmble cpeacTBa W o0opyaoBaHue: Tutakatel, maker-paspe3 JIBC T'A3-53, crenn-
tpenax€ p JABC u IM3 236 , crenn-tpenaxe p KAMA3 740 , crena-tpenaxe p asuratens 3UJT 130,
cTeHa-TpeHakE p 3A3, CTeHA-TPEHAKE P ABTOMOOKIIb
«MockBuu412y, y371bl U A€TAIA CUCTEMBI CMA3KH.

3ananmne:
1. Msyuurs ycTpoiicTBO, HazHaYeHHe JE€Taleil CHCTEMBI CMasKu JBHraresiei. Haueprurs cxemy
CUCTEMBI CMa3KH.

2. W3yunTh MOCJIEI0BATENBHOCTh PA30OPKU M COOPKM JieTanell CHCTeMbl CMa3KK JBMTaTeNel.
CocTaBUTh aNroOpUTM JIeHCTBUI MPHU BBHIOJIHEHUH pa300pOYHO-COOPOUYHBIX paldoT.

Xoa padoThl. U3yYNTh HA3HAYECHHWE W IPUHLIMI JCHCTBUS CHCTEMBI CMa3KM U €€ OCHOBHBIX
pruOOpPOB, OCBOUTH MOPSI0K pa300opKu U COOPKU MPUOOPOB CUCTEMBI CMa3KH.

Teoperuyeckas 4acThb:

CmazouHas cucTeMa JO0JhKHA OOecreynBaTh HAJCKHYIO paboTy IBUTATENs MYyTEM HENPEPHIBHOM
MUPKYISAIUN Yepe3 3a30Pbl MOIBMKHBIX COMPSDKEHUN Maciia TpeOyeMOoro COCTOSHUS U KauecTBa.

OCHOBHEIMH (1)YHKI_[I/15[MI/I CHUCTEMBI ABJIAIOTCA: CHUXKCHHUEC ITOTEPh DOHEPTHUHU HAa TPCHUC, YMCHBIICHUC
M3HOCA TPYLIUXCS CONPSKEHNUI; BBIHOC U3 3a30POB TPYILIHUXCS CONMPSIKEHUI



MNPOAYKTOB H3HOCA U HX YAAJICHUC M3 MacCjia, 3aliuTa MCTANIMYCCKUX HOBerHOCTeﬁ ABUTAaTEIIA OT
KOpPpO3UH; OTBOJ OOpa3yroIleics MpH TPEHUHM TEIUIOTHI; TePMETH3AIUs 3a30POB MEXKIY NCTANISIMU;
OXJIKJEHHUE MOPUIHEH POPCUPOBAaHHBIX JABUTaTENECH.

B pspe nBurarteneii MOTOpHOE Macio NMPUMEHSETCS B KadyecTBe pabodero Tema Juisi TUApoMydr
IMpHUBOJAa BECHTUJIATOPA U CCPBOMOTOPOB CUCTCMBI PCTYJIMPOBAHMA.

B nBurarene npeo0ianaer TpeHUE CKOJIbKEHUS, KOTOPOE MOJpa3IesieTcsl Ha CyXoe, KHUAKOCTHOE,
I'paHUYHOC U IMOJYKUAKOCTHOC HJIM IOJYCYXOC. B PAa3JIMYHBIX IMOABUIKHBIX COIPAKCHHUAX ABUTATCIIA B
3aBHCHMOCTH OT PeKuMa pabOoThl MOKET CO3/1aBaThCs TOT WM UHOM BUJ TPEHHUS.

B mogmmmHMKaX KOJIEHYATOrO Bajla HEOOXOAMMO OO0ECIeYMBATH TOJBKO JKHJIKOCTHOE TpPEHUE.
Macngsplii clIoif B HUX BO3HUKAeT 3a CYET BpAICHHUS IICWKH Bajla, KOTOpas YBJIEKAeT Macjo BO
BpamaTCJIbHOC IBUIKCHHC. Honaaaﬂ B TIIOCTCIICHHO yMCHBLHElIOL[IHfICSI O6’beM, Macjio CTPCMHUTHCA
BBITEKaTh BO BCEX HANpPaBICHUSX. DTOMY MPEHSATCTBYIOT CHJIBI BA3KOCTH. B uTOore B KIMHOBUIHOU
YacTH MACJSHOTO CIIOSl CO3[AaeTcs THIPOAMHAMHUYECKOE JABJICHHE, KOTOPOE OTPBIBAET IIEHKY OT
BKJIaJIpllIa. B moammnHukax KOJIEHYAaToOro Bajla aBTOTPAKTOPHBIX JABHUraTesied MUHHUMAajbHas TOJIIHMHA
MacCJIIHOT'O CJIOA JOJIZKHBI 6I)ITI) HE MeHEe 5 MKM.

Macio Moxker moaaBaTbCia K TPYWIUMCS COIPSIKCHUAM PAa3HBIMU criocodamu: o4 AAaBJICHUCEM U3
TJIaBHOM MAacIsSIHOM MarucTpaiu; pa3Opbl3sTMUBaHHWEM U3 CHEIUAIbHBIX (OPCYHOK WM TOJIBUKHBIMU
netasima KIIIM  (3a cuer mnpeBpaieHuss B MacisiHBIM TyMaH Macia, CTEKAalollero B KapTep);
KOMOMHHPOBAHHO, UCTIOJIB3Ys IBa MEPBBIX CIOCO0A.

HOI[ AABJICHUEM MACJI0 IIOAACTCAd K KOPCHHBIM M HIATYHHBIM IMOAIIHWITHMUKAM KOJCHYATOI'O BaJia,
OlopaM  pachpeleNuTeIbHOrO0  Baja, CowieHeHUusM mnpuBoga [PM, mectepHsM mpuBoja
pacrpeeNuTeNbHOTO Bajla, TOIUITMBHOMY HACOCY BBICOKOTO JIaBJICHHS JH3EIIs.

Pa30Opei3ruBanreM maciio mofaercs Ha 3epKajio HUINHAPA U3 OTBEPCTUS B KPUBOILUITHOM TOJOBKE
maryHa. Takxke oHO pa3OpeiruBaercs (GOPCyHKAMU Ha JHUINE MOPLIHSA. DTU (HOPCYHKH MOTYT OBITH
PacCIIOJIOKCHEBI B BerHCﬁ I'OJIOBKC MIaTyHAa WJIM HCIIOABUIKHO B HIDKHEHN JacTu ouiInHApa. B MacCJIIHYIO
MIOJIOCTH MOPIIHS MACIIO MOCTYIAET Yepe3 CHEUANbHYIO [IITAHTY.

Pabora cma3ouHoii cucrembl. B ocHOBe pabOThl pa3iMUHBIX CMA30YHBIX CHCTEM JBHUraTesen
JEKHUT OJHA U Ta K€ MPHUHIMIHAIbHAS cxema. Maclio U3 MOJA0HA BCACBIBAETCS MACISHBIM HAacOCOM
gyepe3 Macia03a00pHHUK M HarHETaeTCs B TNIABHYIO MacCITHYIO Maructpaib. Eciiu naBieHue B HEH BBIIIE
TpebyeMoro, To OTKPBIBAETCS PENYKLIMOHHBINA KIIAalaH, U Macjio BO3BpAaIIaeTcs BO BIYCKHYIO MOJOCTh
Hacoca. 3aTeM Macio MporycKaercs yepe3 GuiabTp rpy0oi ouncTku. Eciii OH OKaXeTcs: 3aCOpPEHHBIM,
TO 00 ATOW HEIITATHOW CUTYallMu MOJAETCS CHUTHAT BOJUTENI0 U OTKPOETCS MEepernycKHOW KiamaH, a
Macjio momnaact, MHUHYS (1)I/IJ'II)Tp, B TJIABHYIO MACIAHYKO MarucCtpalb, 0OBIYHO PacCIiOJIOKCHHYIO B
KapTepe nBuratens. M3 Hee mMacio mocTymaer Mo KaHajlaM K BBICOKOHATPY>KEHHBIM TPYIIUMCS Mapam
ABUTATCIIA, a TAKXKE K BCIIOMOTI'aTCJIbHBIM Y3JIaMU MCXaHU3MaM.

ArperaTbl ¢Ma304HOIl cucteMbl. Maciausili Hacoc CAYXHUT Uil TOJA4Yd Macia K TPYIIUMCS
nmapam. On MIPpUBOJUTCA B I[GI\/'ICTBI/IG OT KOJICHYATOI'0 HJIU PaCIpCACIIMTCIbHOIO0 BaJIOB. B MOIIIHBIX
JBUTATENSAX JJIs o0ecrieueHus: 6ojee JIerkoro



ycKa W HaJeKHOM paboThl MOCie IMyCKa Macilio HarHeTaeTcs CHEelHaIbHBIM MacI03aKauyHBaIOIIUM
HACOCOM C NIPUBOJIOM OT 3JIEKTPOJIBUTATEIISL.

B aBTOTpaKkTOpHBIX JBUTaTeNsIX NPUMEHSIOT HAcOChl ILECTEPEHHOIO THUIIA C BHEIIHUM WIIH
BHYTPEHHUM 3aLICIIIICHUEM.

Macnanvie gpunbmpbi UCTIONB3YIOT AJIS 3aLUThI OABMKHBIX COIPSDKEHUM 0TaOpa3suBHBIX YaCTHIL U
JIPYTUX UHOPOJHBIX BKIIFOUEHUH.

Macnsuble GUIbTPBI 3a€PKUBAIOT YAaCTHIBI IPU MPOXOXKACHUM Macja 4epe3 LIeId WIK KaHajbl
¢unpTpytomux noBepxHocTeil. OOBIYHO B CMa30YHBIX CHCTEMAax HCHONB3YIOT (DUIBTPEI TrpyOoil u
TOHKOM OYHMCTKH. [IpUMEHSIOT Takke OUMCTUTENH, KOTOPbIE YAEP)KUBAIOT YAaCTHIBI C IOMOIIbIO
CWJIOBBIX TOJICH. YaalieHre YacTHUll U3 Maclia Moj JSHCTBHEM IEHTPOOEKHBIX CHII OCYIIECTBIISCTCS B
LEHTpU(yre, KOTOpask MOXKET MPUBOJUTHCA BO BpallleHHE OT KOJIEHYATOr'o Baja WJIM 3a CUET SHEPrUH
MOTOKA OYMIIAEMOT0 MacJia IPU BBITEKAaHUH €r0 U3 CIIEHUAIbHBIX (POPCYHOK.

KomOnHupoBaHHas cucTeMa OYMCTKM Macia, Kak MPaBHUJIO, BKIIOYAET MOJHONOTOYHBIH (DUIBTP
rpy0o0ii OUUCTKH U (PUIIBTP TOHKON OYMCTKU WM HEHTPU(DYTy criapayieIbHbIM BKIIOYCHUEM B CUCTEMY.

Macnanwiii paouamop sIBISETCS TEIUIOOOMEHHUKOM M ITpeIHa3HAuEeH /ISl paCCEUBaHUS TEIUIOTHI,
OTBOJUMON MacioM OT aurarens. [IpuMeHsIoT JBa THIA paguaTopoB: KUIKOCTHO-MACISHBIN U
BO3yILIHO-MACJISIHBIN.

BoznymHo-MacnsHeli paguaTop MMEET MEHBILIYI0O MacCy, OTHOCHTEIBHO IPOCTOE U HAEKHOE
YCTPONCTBO, TMO3BOJIAET MOJIyYUTh OOJBIIMN TeMmepaTypHbli Hamop. B Hem JomkeH ObITh
CIEIMaJIbHBIN MepenyCcKHON KJlanaH Juisl Iepenycka X0oJI0AHOro Macia, MUHYys paauarop. [1o npunuumny
JeUCTBUS TaKOM paJiuaTop HE OTIIMYAETCS OT PaHaTOPaCUCTEMbl OXJIAXKICHHS.

XKunkocTHo-MacsHbIN paauaTrop oOecrieunBaeT OBICTPBIN pa30rpeB Macia MOocjenycKa JIBUraTess
U HOJUIEp)KaHUE ero TeMIepaTypbl, OIM3KOH K HEOOXOJMMOIN Ha KaKIAOM pexume padoThl JABUraTess.
Pagmarop ycranaBnmmBaeTcs B BOJSHOW pyOamike 050K - kaprepa. OH COCTOMT M3 CUCTEMBI TPYOOK, B
KOTOPBIX LUPKYJIUPYET Macilo, U KOpIyca, B KOTOPOM TEUEeT OXJAXKAAIOLIAas MKHUIKOCTb CHUCTEMBI
oXJaxxJaeHus aBurateins. s uHTeHcupUKauu TernioooMeHa TpyOKH MOTYT UMETh OpeOpeHHe.

Od¢opmienue oTyera o padore.

[IpeacTaBuTh CXEMY CHCTEMBI CMAa3KH, ONMCATh NPHMHIMUI €€ paboThl, MOPANOK pa30OpKu H
cOopku.

KOHTpOJII)HbIe BOIIPOCHI:

1. Ha3naueHune cMa304HON CUCTEMBI U €€ OCHOBHBIX IIPUOOPOB.

2. Haznauenue, ycTpoicTBO M paboTy  MacisHoro  ¢GuibTpa CO CMEHHBIM
(GUIBTPYIOIIUM 3JIEMEHTOM.

3. Hasnauenue, yctpoiicTBO M paboTy (QuiIbTpa LEHTPOOESKHON OYMCTKH Macia
(uentpudyrn).

4, Ha3nauenue, ycTpoilcTBO 1 paboTy MacisSHbIX paiiaTOpPOB.

5. Kak ocymecrtBisercs CMa3blBaHME  OCHOBHBIX  JIeTaJled  JBUrareled  IoA

JAaBJICHHUCM, pa36pBI3FI/IBaHI/IeM 1 CaMOTCKOM?

6. Kak OCYHICCTBJIACTCA OTKPBITAasd BEHTHIIALHA KapTEpa }IBI/IFaTeHﬂ?



7. Kaxk Biuser THII CHCTEMEI BCHTUJIAIMUHU KapTCpa ABUTATCIISA HaA 3an$I3HCHI/ICOpr)KaIOL[I€I>'I
cpenbl?

Tema 1.1. /IBuraresn
IIpakTHYeckoe 3aHsATHE 5.
Tema: «Bblno/iHeHHe 3aJaHUI 10 W3YYEHUIO YCTPOMCTBA U PadOThl CHCTEM
NMUTAHUSA JBUTaTeJIeH Pa3jJIMYHbIX ABUTaTeIei».

Heanb padoThl: 3aKperjieHue TOJYYCHHBIX TEOPETUUYECKUX 3HAHUN, MPAKTUYECKOE
W3YYCHUE YCTPOUCTBA U pabOThI MPHOOPOB CUCTEMBI TUTAHUS OCH3MHOBOTO JIBUTATEINSI, CHCTEMBI
MUTAHMS IU3EIbHOTO JIBUTATeNs

Heo0xonumble cpeacTBa U 000pyl0BaHUe: CTEH]I cUCTeMbl muTaHus aBTomMoOmis ['A3
53 A,cTeH-TUTAHIIET «ITOJBOJI TOIUIUBA, BO3/IyXa U BBITYCKOTPAOOTAHHBIX Ta30B», y3JIbl, 1€TaIH
KapOIOPaTOPOB, CTEH/I-TIAHIIET
«KapOGropaTopsl», A€Taiau U y3/bl CUCTEMBI MOBO/IA MOABO/IA TOIIMBA, BO3/IyXa. ¥Y3Ibl U JAETaIH
TOTUIMBHBIX HACOCOB, JACTATHU U Y3JIbl MOABO/IA TOILJIMBA U BO3AYyXa, CTeHA-TaHIeT «DopcyHKH U
MOMIIBIY, Y3JIbI U AeTa (POPCYHOK W TOMII, CTEHJ- IUIaHmeT «TOmIMBHBIE HACOCHI BBHICOKOTO
nasnenus aptomooOwieir 3UJI, KAMA3», crennp-muianmer «llomBon TommBa M BO3ayxa
JU3EIbHBIX IBUTATeINeH.

3ananue:

1. V3yunTs ycTpoiicTBO, HA3HAYEHHE M IIPUHIIUI PaOOTHl CUCTEMBI ITUTAHUS OEH3MHOBBIX
neuratesneil. HauepTuTs cxemy cucTeMbl TUTaHUSI OEH3MHOBBIX JBUTATEIICH.

2. W3yuuTh mOCIENOBATENBHOCTE Pa30OpPKH U COOPKM JeTaneil CHUCTeMbl MHTAHUS
OeH3MHOBBIX jABurarenei. CoCTaBUTh AITOPUTM JEUCTBUH TIPU TPOBEACHUH Pa3OOpPOUHO-
cOOpOYHBIX padoT.

3. U3yunuTh ycTpOHCTBO M MPUHIHUI PabOThl CHCTEMbI MUTAHUS GEH3MHOBBIX JBHMTaTeNeH.
HauepTtuth cxemy cuctembl TUTaHUsI OCH3MHOBBIX JBUTATENICH

4. V3yunTh IIOCIENOBATENLHOCT pa30OpKH M COOPKM JeTajleli CHUCTEMBI HHTAHHMS
IU3eNbHBIX ABUrareneil. CoCTaBUTh alIrOpuUTM IEHCTBUI Tpu pa30opke U COOPKE CHCTEMBI

MUTAHUSA OCH3UHOBBIX JBUTaTeJICH.



Xona padoThl: U3Y4YUTh HA3HAYEHHE U MPUHIUN JEHCTBUS CUCTEMbI MUTAHUS O€H3MHOBBIX
JIBUTATENI M €€ OCHOBHBIX INPHOOPOB, OCBOMTH MOPSAOK pPa3OOpKH M COOpPKH MPUOOPOB
CHCTEMBbl THTaHUS OCH3WHOBBIX JBWUTaTe]el, M3Y4YUTh HA3HAYCHHE M MPUHIUN JEHCTBUA
CUCTEMBbI IUTAHUS AU3EIbHBIX JIBUTATENEH,

Teopernueckast 4acTh:

OcHOBHBIMU (YHKIMSMU CHUCTEMBI TUTaHHS SBISIOTCS: XpaHEHUE 3araca TOIUIMBA;
MPUTOTOBJICHUE TOpIOYEl cMecu; Tmojadya B LWJIMHAP KOMIIOHEHTOB TOpIOYel cMecu B
OTlpezieNIieHHbI MOMEHT palouero IMKJa; PEeryjIupoBaHHE COCTaBa W KOJIMYECTBa paboueit
CMECH.

Cucrema nmuTaHus JOJDKHA 00ECIIEUBATh MOTYYCHUE HAa BCEX PEKUMAaX PabOThI JBUTATEIS
TpeOyeMbIX MOIIHOCTHBIX W SKOHOMHYECKUX IIOKa3zaTejae MIpHU JOMyCTUMOH TOKCHYHOCTH
oTpaboTaBUIMX Ta3oB. OOBIYHO 3TO JOCTUIAETCS HPU COBMECTHOW pabOTE CUCTEM NMTAHUSA,
BITyCKa, HAaJTyBa M PETYIUPOBAHHUS.

K cucreme mnuranusi npeapsABISIOT CIAEAyOImME TpeboBaHMs: oOecrieueHne Ha BCEX
pexxuMax paboThl ABUraTesiss HEOOXOAMMOTO COCTaBa U KOJIMYECTBA TOPIOYe cMecH; ObICTpoe U
IUTaBHOE M3MEHEHHE COCTaBa CMECH MpH Mepexoie JIBHUraTelis ¢ OJHOTO PeXHMMa Ha APYroii;
o0ecrieyeHre paBHOMEPHOTO pacIpeieIeHUs] COCTaBa CMECH IO LWIMHIPAM; HAJACKHBIN MTyCK U
OBICTPBI TIPOTPEB XOJIOTHOTO IBHUTaTeNsl, HAASKHBIA MyCK TOPSYEro JABHUraTels; COXpaHEHHE
CTaOMJIBHOCTH PETYJIMPOBOK B MPOLIECCE IKCIUTyaTallUU; KOPPEKIHs paboThl CUCTEMbl MTUTaHUS
IIPY U3MEHEHHUHU COMPOTHUBIICHHS BO3YITHOTO (PHIIBTPA, TEMIIEPATYPHI U IaBICHUS OKpY’KaroIen
Cpeabl, TEXHUYECKOTO COCTOSTHUS B TIPOIlecce SKCILTyaTallii; MUHUMAIBHBIE Ta0apUTHl U Macca.

[Iporiecc mpUTOTOBJICHUSI TOPIOYEH CMecH Ha3bIBalOT KapOropanuein. Jlonroe Bpemsi B
KaueCTBE OCHOBHOIO YCTPOICTBA JJisi IIPUIOTOBJIEHHS CMECH OEH3MHA C BO3IYXOM H MOJAuH €€
B IWJIMHIPHI JBUTATENS WCIOJB30BAICS arperatr, Ha3bIBaeMbli KapOropaTopoM. I[lpuHrmm
paboThI CUCTEMBI MUTAHUS C KapOIOPATOPOM 3aKITHOYAETCS B CIETYIOLIEM.

Bo3ayx mocTtymaer dyepe3 BO3JyXOOUHUCTHTEIb, KOTOPBIH SBISETCS OIHOBPEMEHHO

TIIYIIUTCIIEM IITyMa, BOBHUKAIOIICTO IIPU BITYCKEC, B Kap610paTop.



TommmBo W3 TOIIMBHOTO 0aKa C MOMOIIBIO HACOCA MOJACTCS 0 TPYOOTpoBOaY B (DUIBTP
TOHKOH OYHCTKH, a 3aTeM B KapOropartop.

UToOBI UCKITIOYUTH 0Opa30BaHUE B CHUCTEME MHUTAHUS MApPOBBIX MPOOOK, YacTh TOIIMBA,
MIOJIBOJIMIMOTO K KapOKoparopy, MeperycKaercs o TpyOornpoBoay oOpaTHO B TOIUTUBHBINA Oak.
[ToBbIIeHHAsT TUPKYJISIIHS TOILIMBA OOECIIEYNBACT CHUIKCHHE €r0 TeMIepaTypbl. TOITUBHBIN
0axk BKJIIOYAET 3aJIMBHYIO TOPJIOBUHY U €€ KPBILIKY, a TAK)XKE JaTUYUK C yKazaTeJleM YpOBHS IS
KOHTPOJISI KOJIMYECTBA TOILIMBA B OaKe.

B kapOroparope oOpasyercs TpeOyeMass TOIUIMBOBO3AYIIHAS CMECh, KOTOpas IO
BITYCKHOMY TPYOOIIPOBOTY MOAETCsI K MMIMHIpaM. [Ipoliecc moAroTOBKA CMECH TPOJIOIKACTCS
BILIOTH [0 €€ NepeMelleHus B LIUIUH/I.

TomuBHBIA 0aKk — 3TO €MKOCTb 1Js XpaHeHHUs ToruBa. OOBIYHO OH pa3Menaercs B
3aJHel, Oornee Oe3omacHOM TpW aBapuu dYacTu aBToMoOwisa. OT TomIMBHOrO 0aka K
KapOroparopy O€H3MH TMOCTyMaeT IO TOIUIMBOIIPOBOJAM, KOTOpBIE TSHYTCS BIOJIb BCETO
aBTOMOOWJIS, KaK MIPaBUJIO, ITOJI JHUIIEM Ky30Ba.

[lepBasi cTyneHb OYHCTKHM TOIUIMBA — 3TO CETKAa Ha TOILTMBO3a0OpHUKE BHYTpH Oaka. OHa
HC OacT BO3MOXHOCTH COIACpKAIIUMCA B OeHsuHe KPYIIHBIM IIPUMECSIM MW BOAC IIOIIACTh B
CUCTCMY IIUTAHUS ABUTATCIIA.

KosmdectBo OeH3MHa B 0aKe BOJAUTENb MOKET KOHTPOJIMPOBATH 110 MOKA3aHUSAM YKa3aTels
YPOBHSI TOIUIMBA, PACIIOJIIOKEHHOTO Ha muTke mnpubopoB. Korma ypoBeHb OeH3nHa B Oake
yMEHbIIaeTCs 10 5—9 TUTpOB, Ha MMTKE TPUOOPOB3ArOpAETCs JIAMITOYKa pe3epBa TOILINBA.

TonMBHBINH HACOC KAPOIPATOPHOIO ABUTATENSI — IPEIHA3HAYCH JIJIS IPUHYIUTEITHHON
noJlayM TOIUIMBA W3 Oaka B KapOropatop. TOrmMBHBIN HACOCIPUBOIUTCS B IEHCTBUE OT BajlHKa
MPHUBOJa MACIITHOTO HAacoca WM OT paclpeAeNuTeNbHOro Bana ABurarens. [Ipu BpamieHuu
BBIICYKA3aHHBIX BaJIOB, I/IMCIOHII/II\/’ICSI Ha HHUX OSKCHCHTPHUK HaOeraeT Ha IITOK mpuBOaa
TOTUIMBHOTO Hacoca. IIITok HayMHaeT AaBUTHh HA phIYar, a TOT, B CBOIO OYepE/b, 3aCTABISCT

nuadparmy onyckarbes BHU3. Han nuadparmoil co3maercss paspsbkeHUE U BITYCKHOM KilamaH,



IpeosioyieBasl yCWJIME MpPYXKHUHbI, OTKpbiBaercsa. [lopums TorumBa u3 Oaka 3acachlBaeTcs B
IPOCTPAHCTBO HaJ JuadparMou.

[Ipu cOeranum SKCIEHTPUKA CO INTOKA AuadparMa OCBOOOXKTAECTCS OT BO3ICHCTBUS
pblyara M 3a cyeT *KEeCTKOCTH MPYXXHUHbI IOAHUMAETCs BBepX. Bo3Hukaromiee npu 3ToM AaBieHUE
3aKpblBaeT BIYCKHOM KJlalaH M OTKpbIBae€T HarHeraTenbHbl. beHsuH Han auadparmoit
noctynaer K kapOwopatopy. Ilpu ouepenmHoM HaOeraHHMM SKCLIEHTPUKAa Ha IITOK IPOIECC
MIOBTOPSIETCSL.

KapOwoparop sBisercs LEHTPalbHBIM 3JIEMEHTOM CHCTEMBbI, 00€CHedHBaIOLINM
NOJIy4eHHE HEOOXOIMMBIX 3KOHOMHUYECKMX M MOIIHOCTHBIX MOKa3aTeleld Ha BCeX peKUMax
paboThI JBUTATEIS TIPU JOMTYCTUMOW TOKCHYHOCTH OTpabOTaBIIMX ra3oB. K HEMy NMpenbsaBisioT
clleAyrolye TpeOoBaHUs:

TovHOE 1031MpOBaHNE OJJAYU TOTUTUBA BO BITYCKHOHM TPAaKT ABUTATEIs;

CMmeleHne TOIJIMBA C BO3AYXOM (B HauyaJbHOM CTaauu) B LENSIX 00pa3oBaHUs TOprodein
CMeCH HYXXHOTO COCTaBa;

M3MeHeHHe KOIMYecTBa roprovei CMECH B COOTBETCTBUH C PEXHMOM PaOOTHIIBUTATEIIS.

[Tpocreiimmii kapOropaTop BKIOYAET B ceOs BXOIHOM NaTpyoOok, auddysop,
CMECUTEIIbHYI0O KaMepy, JApPOCCENbHYIO 3aCIOHKY, TOIUIMBHBIA JKUKJIEpP, pPACHBbLUINTENb,
HOIJIaBKOBYIO Kamepy. [locneanss conepKUT TOIIMBO U UMEETOTBEPCTHE VIS 110/1BO/Ia TOILIMBA
U3 GUIBTPa TOHKOM OUMCTKH, CEAJI0 KIIaaHa, UrojdbuaThlil KilanaH, HOIIaBOK.

[Tpocreiimmii  kapOropatop  pabGotaer  ciexylomuMm  obOpasoM.  Bosmyx u3
BO3yXOOUYHMCTUTENS Yepe3 BXOAHON MaTpyook mocrtynaer B qud¢ysop. [IpoxonHoe cedeHue B
nepBoil yactu nu¢¢ys3opa BHavase cyxkaercd. DTUM JOCTHTaeTcs pOCT CKOPOCTU BO3IyXa U
YMEHBIIEHUE JAaBleHus B moToke. OHO CTaHOBHUTCS MEHbIE, YeM B IOIUIABKOBOM Kamepe, U
BBI3BIBAET MICTEUCHNE TOIUINBA YePe3 PACIBUINTENh B TOTOK BO3/IyXa.

Bo Bropo#i wactu auddyzopa MpoOUCXOIUT CMEIICHHE TOIUIMBA U BO3AyXa. TOIJIMBO

PaCIbIMBACTCA B BO3AYXC W JAJICC JABUIKCTCA B BUJC IApOB, KallCJib B



o0beMe MOTOKA M IUICHKHM [0 CTEHKaM CMECHTEIbHOW KaMepbl, a 3aTeM II0 BIYCKHOMY
TpYOOIPOBOIy MOCTYIAET K KJIallaHaM ¥ B HUJIMHJIP JIBUTATEIs.

Bo3aymHblii GUILTP KapOIOPATOPHOIo ABUraTe sl - HEOOXOAUM I OYUCTKH BO3/1yXa,
MOCTYMAONIeT0 B UWIMHIAPHL JBUratens. OWIbTp yCTaHAaBIMBACTCS Ha BEpXHEH 4YacTH
BO3/IyILIIHOW TrOpJOBHHBI KapOroparopa. [Ipu 3arpssHenun ¢uibTpa Bo3pacTaeT CONPOTUBIICHHE
JBIDKEHUIO BO3/AyXa, YTO MOXKET TNPUBECTH K TIOBBIIICHHOMY pacXoay TOIUIMBA, TaK Kak
roproyasi CMecb OyJIeT CIIUIITKOM 00O0TaIaTbcss OCH3NHOM.

JlpoccesibHasi 3acjlOHKa KapOIOpaTOpPHOTO JBHUTATeNlss CBsi3aHa ¢ Tnefaipio  'raza
MIOCPEJICTBOM PHIYAroB WM Tpoca. B HCXOAHOM MoJI0KeHUH 3aciioHKa 3aKkpbiTa. Korga Bogurensb
Ha)KMMAaeT Ha Ieajib, 3aCJIOHKAa HAYMHACT OTKPBIBATHCS M MOTOK BO3yXa, MPOXOASAIIETO Yepes3
KapOroparop, yBenuunBaercs. [Ipu s3Tom yem Oosbllie OTKPHIBACTCSA APOCCETbHAs 3aCIOHKA, TEM
0oJbIlIe BBICACHIBACTCA TOIJIMBA, TaK KaK IMOBBIMIAIOTCA O0BbEM M CKOPOCTh MOTOKAa BO3AyXa,
npoxojsmierouepes nuddy3op u "BoicackiBarolee” pa3psKeHHe YBETHUNBACTCS.

Korna Bogutens ormyckaer menanb 'rasa', 3acilioHKa IOJ BO3AEUCTBHEM BO3BPAaTHOMN
NPYKWHBI HAYMHAET 3aKpBIBAThCS. [I0TOK BO3AyXa YMEHBIIACTCS, U B IIMJIMHIPHI IIOCTYIAET BCE
MEHBIIIE ¥ MEHbIIE roproueil cMmecu. [IBurarens TepsieT 0OOPOTHI, YMEHBIIAETCS CKOPOCTh
BpallleHUs1 KOJIeC aBTOMOOMIISI, U COOTBETCTBEHHO, MBI C BAMH €]IeM MEIJICHHEE.

Jns mopmepskaHust pabOTHl ABHraTellsi Ha XOJOCTOM XOIy B KapOropaTtope eCTb CBOH
KaHaJIbl, 0 KOTOPHIM BO3JyX MOJKET TOMAacTh IOJ JPOCCEIbHYIO 3aCIOHKY, CMEIINBAsCH IO
NyTH ¢ OEH3UHOM.

[Tpu 3akpbITON APOCCENBHOM 3aCIOHKE BO3JyXy HE OCTaeTCsl APYroro MmyTH, KpoMe Kak
NPOXOJUTh B HWJIMHIPHI MO KaHAIY XOJOCTOoro xoxa. Ilo myTm OH BbIcackiBaeT OCH3MH W3
TOIJIMBHOTO KaHaJla M, CMEIIMBAsACh C HAM, ITPEBPAIACTCS B TOPIOUYIO cMech. [1ouT roToBas K
"yrnorpeOaeHn0" cMech MOMNaAaeT B MOAIPOCCEIbHOE MPOCTPAHCTBO U 3aTe€M Yepe3 BITYyCKHOU

TpyOONPOBO/ MOCTYMAETB LIMJIMH/PHI.



Jns kaxngoro pexkuma paOOTbl JABHraTens KapOoopaTop TOTOBUT TOpPIOUYI0 CMECh
COOTBETCTBYIOILIETO KaYyeCTBa.

Ilyck xonoomoeo oOsueamens. Ilpu 3TOM peXuMe BO3IYIIHYIO 3acClIOHKY KapOroparopa
CJIeTyeT MOJHOCThIO 3aKPhITh. DTO 03HAYAET, YTO PYKOATKA "mozacoca" JOHKHA OBITh BHITSIHYTA
Ha cebs "mo ymopa". Ilemamp '"raza" mnpu MycKe XOJIOJHOTO JBHUTaTelsi TporaTh HE
pPEKOMEH/IyeTCsl, TIOATOMY IpOCCeNbHas 3aciIoHKa OyneT TOoXe MOJHOCThIO 3akphiTa. CocTaB
TOpIOYEH cMecH JJIs ITyCcKa XOJIOJHOTO JIBUTATENIS JJOJDKCH OBITh, M MTOJIy4aeTcs, 00TaThIM.

Pesxcum xonocmozo xooa kapbropamopro2o dsucamens. ABTOMOOUIIL CTOUT Ha MECTE WM
nBukeTcs: "HakatoMm". J[BuraTens (NOJHOCTBIO MPOTPETHI) paboTaeT Ha 000POTaX XOJIOCTOTO
xona. BosgymiHas 3acioHka OTKpbITa, a JpoccenbHas 3akpbiTa. CocTaB cMecH IpU 3TOM
MOJTy4aeTcsi 00OTaIIeHHBIM.

Peosicum wacmuunvix (cpeonux) nacpysox. MallvHa JBHUXKETCS CO CKOPOCTBIO OKOj0 60
KM/4ac WM OJIM3KO K 3ToMy. BKiFoueHa BhICIIAs Tepejava, Hora BOJUTENS CJIeTKa HAKUMAET
nexanp 'raza", moJJepKuBas CpeJHUE 0O0OpOThI KojeHuaToro Baja jasuratens. CocraB cMecu
MOJTy4aeTcsi 00eTHEHHBIH.

Pescum nonnvix nacpyzox. Boautens miaBHO, IOYTH JO KOHLIA Ha)kan mnejnaib 'raza’,
aBTOMOOWJIb ABUKETCSI C OOJBIION CKOPOCTHIO. [lysl moaepKaHus 3TOro pekruma COCTaB CMECH
JIOJKCH OBITH 000TaICHHBIM.

Peowcum yckopenus. Boautens pe3ko Haxan menanb 'raza’ "mo mosa", i yCKOpEHHMs
aBTOMOOMNIA Tpu oOrone, nmpu "oTpbiBe" OT MOTOKa TpaHcmopra U T. 1. CocTaB cmecu
MOJTy4aeTcsl 00OTalleHHbIM, OJIM3KUM K O0oraToMy.

OOpartute BHMMaHKEe, Hau0OJIee SKOHOMHUYHBIN PeXUM pabOThI KapOropaTopa IMOIy4aeTcs
B Cllyyae YaCTUYHBIX (CPeIHUX) HArpy3oxk!

Jlrobas "rpybasa" pabora memanbio "raza" 3HAUMTEIHHO YBEIWYMBAET PAcXoi TOILIMBA,
PEe3KO BO3pACTalOT Harpy3Ku Ha BCe MEXaHU3MBbI U JieTanu asuratens. [Ipu aTom crpazparor emre
U JIETaJIM arperaroB TPaHCMUCCUH, YEPEe3 KOTOPbIE KPYTSIIUA MOMEHT NEpeJacTcsl Ha BEAylue
KoJeca.

Ha HCpBLIﬁ B3TJIJ JOM3CIbHBIA JBHUTATeNlh IIOYTH HE OTIMYaeTcs OoT O0OBIYHOTO

OEH3MHOBOTIO - T€ JXKE HUWIMHAPBI, TOPIIHU, HIATYHBI. I'maBnbIE 1 MPUHIUIIHAJIBHBIC



OTJIMYHMSI 3aKJIIOYAIOTCS B cr1oco0e 00pa30BaHUs U BOCIUIAMEHEHHUS TOIUIMBO- BO3IYIIHOM CMECH.
B kapOropaTopHBIX U OOBIYHBIX WH)KEKTOPHBIX JIBUTATENSX HMPUTOTOBICHUE CMECU MPOHCXOIUT
HE B LWIMHJpPE, a BO BIIYCKHOM TpakTe. B OCH3MHOBBIX JABHTraTesiX C HENOCPEICTBEHHBIM
BIIPHICKOM CMeCh OOpa3yeTcs Tak >K€ KaK M B JM3ENIX- HEMOCPEeICTBEHHO B IuiIuHApe. B
OCH3MHOBOM MOTOpPE TOIUIMBO-BO3IYIIHAs CMECh B LMJIMHIPE BOCIUIAMEHSETCS B HY>KHBIH
MOMEHT OT MCKpPOBOTO paspsizia. B nu3ene ke TOIUIMBO BOCIIAMEHSIETCS HE OT HCKPHI, a
BCJIEJICTBHE BBICOKOW TEMIIEpAaTyphl BO3yXa B IMIKHAPE.

Pabounii mpouecc B Au3ene MPOUCXOAUT CIEAYIOIIUM 00pa3oM: BHauaje B LMJIUHIAD
MOTaIaeT YMCTHIN BO3IyX, KOTOPBIN 3a cueT 0oMbInoi creneHu cxarus (16-24:1) paszorpeBaercs
1o 700-900°C. Au3TOIMBO BIPBHICKUBAETCS MOJ BHICOKMM JABICHHEM B KaMepy CTOpaHUs MpH
MOJXOJIe MOPIUIHS K BEpXHEH MEpTBOM TOUKe. A TaK KaK BO3IyX YK€ CHIBHO Pa30rper, Mmocie
CMEIIMBaHUS C HHUM TPOUCXOJUT  BOCIUIaMeHeHue TorumBa. (CaMoBOCIIIaMEHEHHE
COIIPOBOXKIAETCS PE3KMM HAapaCTaHWEM [aBJICHUS B LWIMHAPE - OTCIOJA IOBBIIICHHAS
IIYMHOCTh M JKECTKOCTh paboThl am3eins. Takas opranm3amus pabodero mporecca MO3BOJISET
UCIOJIb30BaTh OoJiee JIeNIeBOe TOILTMBO M paboTaTh Ha OYEHb OCIHBIX CMECSAX, YTO OMpPEesieT
Oosee BBICOKYIO AKOHOMHYHOCTH. J[muzenp umeer Oompmmii KIIJ[ (y muzens — 35-45%, y
oen3uHOBOTO — 25-35%) M kpyTsammii MoMeHT. K HemocTaTkam JAU3ENbHBIX JBHTATENICH OOBITHO
OTHOCST TMOBBIIICHHYIO ITYMHOCTh ¥ BHOPALXIO, MEHBIIYIO JTUTPOBYIO MOILTHOCTh M TPYAHOCTH
XOJOAHOTO TIycka. Ho omucaHHble HEIOCTaTKW OTHOCSATCSI B OCHOBHOM K  CTapbiM
KOHCTPYKLIUSIM, @ B COBPEMEHHBIX 3TH ITPOOJIEMBI YK€ HE SBIISIOTCS CTOJIb OYEBUIHBIMU.

BaxHeWmuM 3BEHOM JM3ETBHOTO JBUTATENS SIBIISIETCS CHCTEMa  TOILTUBOIIOJIAYH,
o0ecrieunBaromasl MOCTYIUIEHHE HEOOXOJMMOIro KOJIMYECTBA TOIUIMBA B HYXHBIH MOMEHT
BPEMEHU U C 33/IaHHBIM JaBIICHHEM B KaMepy CrOpaHusl.

TonauBHbl Hacoc Bbicokoro aasjgenuss (THBJ/I), nmpunumasi roprouee u3 Oaka OT

MOJIKAUMBAIOIIEr0 Hacoca (HU3KOTo JaBJeHHUs ), B TpeOyeMoii



MOCIIEI0BATEIbHOCTH OOYEePEeTHO HarHeTaeT  HY)XHble  TOPLUMU  COJISIPKM B
WHJIMBUIYAJIbHYIO MarucTpalib THJIPOMEXAaHUYECKONH (POPCYHKH KaKIOTO UIUHJPA.
Takue GOpCyHKH OTKPBIBAIOTCS HCKIIFOUUTENBHO T0]] BO3/ICHCTBHEM BBICOKOTO JABJICHUS B
TOTUIMBHOM MarvucTpaiu U 3aKpbIBAIOTCS MPH ero cHUKeHUU.CyIiecTByeT IBa  THUMA
THB/: psanbie MHOTOILTYH)KEPHbBIE U pacrpeeauTeIbHOrO
tuna. Paaaeiii THB/I cOCTOUT M3 OTAENBHBIX CEKIUI MTOYUCTY UAJIMHAPOB AU3ENS, KOKIAs U3
KOTOPBIX UMEET F'MJIb3Yy U BXOSIINMA B Hee TUTYHXKEP, KOTOPbIN IPUBOJUTCS B IBUYKECHUE
KYJIaYKOBBIM BaJIOM, MMOJTYYarOIIUM BpalieHue ot asuraress. CeKluu TakuX MEXaHU3MOB
PacIIONOKEHBI, KaK IPaBUJIIO, B psijl, OTCIO1a U Ha3BaHue - psaabie THB/I. Psaanbie Hacockl B
HACTOSIIEEe BPeMs MPAKTHUECKH HE MPUMEHSIOTCS BBHJY TOTO, YTO OHHU HE MOTYT OOCCIICUYUTh
BBIMIOJTHEHHE COBPEMEHHBIX TPeOOBaHUI MO HKOJIOTUU U IryMHOCTH. Kpome Toro,

JABJICHHUE BIPHICKA TAKUX HACOCOB 3aBUCUT OT 0OOPOTOB KOJICHBAJIA.
Hacoc-dopcynka ycraHaBiuBaeTcs B FoJIOBKY OJ0Ka ABUTaTeNsl sl K&KIOTO IUIMHIPA.
Ona npuBOAMTCS B JEHCTBUE OT KyJlauKa paclpeieiUTeNbHOr0 Bajla C MOMOILIBIO TOJIKATENs.
Marucrtpanu mojayd ¥ cIuBa TOILTMBA BBHIMOJIHEHBI B BHJIE KaHAJOB B TOJOBKE ONoKa. 3a cyer
3TOro0 Hacoc- (opcyHka MoxeT pa3BuTh namienue a0 2200 Oap. JlozupoBaHHeM TOIIUBA,
CKATOTO JO TaKOW CTENEHW | YIPABJICHHEM YIJIa OIEPEKEHUs BIPHICKA 3aHUMACTCA
AJICKTPOHHBIA OJIOK YIpaBJiCHUs, BbIJaBas CUTHAJIBI Ha 3allOpPHBIC AJIEKTPOMATHUTHBIE WM
NbE307JIEKTPUYECKHE KianaHbl Hacoc-(popcyHok. Hacoc- ¢opcyHku woryr pabotaTte B
MHOTOMMITYJIbCHOM ~pekume  (2-4  Bhpbicka 3a I[HKI). OTO MO3BOJSIET MPOU3BECTH
MpeBapUTENbHBIN BIPBICK MEepe] OCHOBHBIM, MOAAaBasB UIUHAP CHaYala HeOOIbIIYIO MTOPIHIO
TOIUTMBA, YTO CMSTYaeT paboTy MOTOpau CHMKAeT TOKCHYHOCTh BbIxJsiona. Hemocratok Hacoc-
($OpCYHOK — 3aBHCHUMOCTH JIaBJICHUSI BIPHICKA OT OOOPOTOB JBUTATENISI U BBICOKAs CTOMMOCTH

JTAHHOM TEXHOJIOTHUH.

Cucrema nutanusi Common Rail ucnonb3yercs B qu3ensx cepuiiHbIx Mojeneit ¢ 1997
rogma. Common Rail — 3To MeToa BHpbICKa TOMJIMBA B Kamepy CrOpaHUs TOJA BBICOKHM

JaBJICHUEM, HC 3aBUCAIIHUM OT YAaCTOTHI BPAIICHUA



JBUTATeNs WM Harpy3kd. [nmaBHoe otiawuue cucremMbl Common Rail ot kmaccmueckoit
JIM3EIIBHOM CHUCTEMBI 3akirouyaercs B ToM, yrto THB/I[ mpennazHaueH TOJIBKO MJIA CO3JAaHMS
BBICOKOTO JIaBJICHUS B TOIUIMBHOM Maructpaiu. OH He BBIIONHIECT (YHKIUH TO3UPOBKH
[UKJIOBOM MMOJAa4Yu TOIUIMBA U PEryIHMPOBKA MOMeHTa BIpbicka. Cuctema Common Rail cocrout
U3 pe3epByapa — aKKyMyJsTOpa BBICOKOTO JaBlIeHHs (MHOTJA €ro Has3blBalOT pPaMIioi),
TOTUIMBHOTO HAcoca, SJEKTPOHHOTO Osioka ympasieHus (OBY) m komiuiekta (HOpCYHOK,
COCMHEHHBIX ¢ pammod. B pamnme Onok  ynpaBieHHS  TOJJICPKUBACT, MEHSA
MIPOM3BOUTEIIFHOCTD HACOCa, MOCTOSIHHOE JlaBiieHne Ha ypoBHe 1600-2000 6ap mpu pa3MuHbIX
pexxuMax paboThl JBUTATENs W MpH JII0OO0H MOCIeA0BaTEIbHOCTH BIIPHICKA MO LUIUHAPAM.
OTkpeITHEM-3aKpEITHEM (OPCYHOK yrpaBisieT DBY, KOTOpBI pacCUMTHIBACT ONMTHMAILHBINA
MOMEHT U JJIMTEIbHOCTh BIIPBICKA, HA OCHOBAaHUH JAHHBIX IIEJIOTO PSAa JATYMKOB — IOJIOKEHUS
NeJaly aKcelepaTopa, JaBjeHUs B TOIUIMBHOW paMIie, TEMIEPATYPHOrO pexXUMa JBUTATENs, €ro
Harpy3kud u T. 1. QOPCYHKH MOTYT OBITh AJIEKTPOMATHUTHBIMHU, JUOO OoJiee COBPEMEHHBIMU-
bE303JICKTPUIECKUMU. [ TaBHBIE MMPEHMYILECTBA MbE30JIEKTPUIECKUX (OPCYHOK

- BBICOKAasi CKOPOCTb cpalaThIBaHUsI U TOUHOCTH A03upoBaHusi. PopcyHku B ausensax ¢ Common
rail mMoryr paboTarb B MHOTOMMITYJbCHOM pPEXHME: B XOJ€ OJHOTO LHUKJIA TOIUIUBO
BIIPBICKUBAETCS] HECKOJIBKO pa3 — OT JIBYX /10 ceMu. CHayvasna mocTynaeT KpoXOTHasi, BCErO OKOJIO
MUJIUTPaMMa, J103a, KOTOpas IPU CrOpaHUM MOBBIIIAET TEMIIEPATypy B Kamepe, a CIeAOM HJIET
[JIaBHBIN «3apsa». [ns nusens — JBUraTesns ¢ BOCIUIAMEHEHUEM TOIUIMBA OT CXKAaTHs — 3TO
OUEHb BA)XKHO, TaK Kak IPU ATOM JIaBJICHHE B KaMepe CropaHusi HapacraeT OoJjee IUIaBHO, 0e3
«pBIBKay». Berienctue sToro MOTop padoTaeT Msrde U MeHee IIyMHO, CHUKAETCS KOJIMYECTBO
BpPEIHBIX KOMIIOHEHTOB B BBIXJIONE. MHOrOKpaTHas Mojaya TOIJIMBA 3a OJUH TAKT IOMYTHO
o0ecrieunBaeT CHUXKEHHE TEMIepaTypbl B KaMepe CrOpaHUs, YTO NPUBOAUT K YMEHbBILIECHUIO
00pa3oBaHMsl OKUCH a30Ta- OAHON M3 HauOoJiee TOKCUYHBIX COCTABIISIOIINX BBIXJIONHBIX Ta30B
muzens. Xapakrepuctuku asurarens ¢ Common Rail Bo MHOTOM 3aBHCAT OT JAaBlIeHUs BIIPBICKA.

B cucremax tpetbero nokonenust ono cocrasiuser 2000 Gap. B



Omkaiiiee BpeMs B cepuio OyAeT 3amymieHo yeTBepToe nokosienne Common Railc maBnennem
Brpeicka 2500 Gap.

Typo6oauszenb. Dh(HEeKTUBHBIM CPEICTBOM IOBBIIICHUS MOIIHOCTH M THOKOCTH paboThI
mu3ens apigercs TypOoHaanyB. OH MO3BOJISET MOJAATh B LMJIMHIPHL JIOMOJHUTEIBHOE
KOJIMYECTBO BO3JlyXa W COOTBETCTBEHHO YBEJIMYUThH MOJAdy TOIJIMBA Ha paboyeM IHKIE, B
pe3ysbTaTe Yero yBEeIMYMBAETCS MOILIHOCTH JBUTATelsl. JlaBleHHE BBIXJIOMHBIX T'a30B U3EN B
1,5-2 pa3a BelIe, yeM y OEH3MHOBOI'O MOTOpA, YTO MO3BOJISIET TypOOKOMITpeccopy 00ecreuuTh
3 PeKTUBHBIN HAIIYB C CaMbIX HHU3KHX OOOpPOTOB, HM30€XKaB CBOWCTBEHHOTO0 OCH3WHOBBIM
TypOOMOTOpaM mpoBaia - "TypOosimel". OTCYTCTBHE IPOCCETBHOM 3aCTIOHKU B IU3EIIE MO3BOJISIET
obecrieunth 3G (EKTUBHOE HAMOJHEHHE LWIMHIAPOB Ha BceX o0Ooporax 0e3 NpUMEHEHHs
CJIO)KHOM CXEMBI YIpaBiIeHUATypOOKoMIIpeccopoM. Ha MHOTMX aBTOMOOWIISIX yCTaHABIMBAETCA
MIPOMEKYTOUHBIM OXJIATUTENb HAJyBaeMOr0 BO3[yXa - MHTEPKYJep, MO3BOJISIOMIUNA MOAHSTH
MaccOBOE€ HamMOJHEHUE IMIMHAPOB U Ha 15-20 % yBenuuuth MouIHOCTh. HaanyB mo3Bosser
JNOOUTHCSA OJJMHAKOBOW MOIIHOCTH ¢ aTMOC(EpHBIM MOTOPOM IpU MEHbIIeM paboueM oOveme, a
3HAYUT, CHU3UTh Maccy JBurarens. TypOOHaAayB, MOMHMO BCErO IPOYETO, CIYXKHUT s
ABTOMOOWJIS CPEJICTBOM MOBBIIICHHS "BHICOTHOCTH" JIBUTaTelNs - B BBICOKOTOPHBIX paiioHax, rie
aTMoc(epHOMY MM3ENI0 HE XBaTaeT BO31yXa, HAJJMYyB ONTUMHU3UPYET CrOpaHHWE M IO3BOJISIET
YMEHBIIUThH JKECTKOCTh pabOTHl M MOTEPI0 MOITHOCTH. B TO ke Bpemsi TypOOau3esnb UMEET H
HEKOTOpBIE HEJAOCTATKH, CBA3aHHBIE B OCHOBHOM C HAJCKHOCTBIO paboOTHl TypOOKOMIIpeccopa.
Tak, pecypc TypOOKoMIIpeccopa CyIIECTBEHHO MEHbIle pecypca asurarens. TypOokommpeccop
IpeIbBISET )KECTKHE TPeOOBaHUS K KaueCTBY MOTOPHOTo Maciia. HeucnpaBHbIif arperat MoXeT
MOJTHOCTBIO BBIBECTH U3 CTPOS caM jBHrareib. Kpome Toro, coOCcTBeHHBIN pecype TypOo au3ens
HECKOJIbKO HIDKE TaKOTo K€ aTMoc(epHOro am3ens u3-3a OONbIION CTenmeHH (HOPCUPOBAHMS.
Takue nBUTATENH WMEIOT TOBBINICHHYIO TEMIIEpaTypy Tra3oB B KaMepe CrOpaHHs, W YTOOBI

NOOUTbCA HAAEKHONH pabOThl MOPIIHS, €ro


http://www.avtonov.svoi.info/nadduv.html

MPUXOOUTCHA oXJIaxXKaaThb MacJioM, nogaBacMbIM CHHU3Y qgepes3 CIieuuaJIbHbIC

bopcyHKH.

Odopmiienue oTuera o padore.

[IpeacTaBUTL CXEMY CHCTEMbI IIMTAHHs OEH3UHOBOTO JBUrATENs, ONUCATHIPUHIIMII €€
paboTHI, MOPSAAOK pa30OPKH U COOPKH.

[IpeacTaBUTL CXEMY CHCTEMbI NUTAHUs JU3€ILHOIO JIBUIATells, ONUCATHIPUHIIUII €€
paboThI, MOPSIIOK Pa30OPKU U COOPKH

KoHTpobHbIEe BONPOCHI:
1. HasnaueHue u ycTpoiCTBO OCHOBHBIX ITPHOOPOB CHCTEM ITUTAHUS.
2. Kakue OeH3WHBI TpPUMEHSAIOTCS B KauecTBe TOIUIMBA Ui  aBTOMOOMIIBHBIX

KapOIOPAaTOPHBIX JBUTATENCH?

3. CocTaBbl roprouei CMecH.
4. Uro takoe aeroHamus paboueid cmecu? KakoBa CKOpOCTh pacmnpoCTpaHEHHs] TOPEHUS

pabodeil cMecH MPU HOPMAIBLHOM CrOpPaHWM W TPU JCTOHAIMM W Kakoe IPU 3TOM ObIBacT

MaKCHUMAaJIbHOC I[aBJ'IeHI/IC?

5. Haznauenue, ycTpoiicTBO 1 paboTy mpocTeHIero kapooparopa.

6. Ha3znauenune, ycTpoiicTBO W pabOTy CHCTEMBI XOJIOCTOTO XOJlda  Pa3JIMYHBIX
KapOoopaTopoB.

7. Ha3nauenue, ycTpoHCTBO M paboOTy TJaBHOH JO3UPYIOMIEH CHCTEMBl pa3IMUHBIX
KapOoopaTopoB.

8. Hasnauenue, yctpoiicTBO U paboTy 3KOHOMai3epOB U 3KOHOCTATOB.

9. Hasnauenwue, ycTpolicTBO U pabOTy YCKOPUTEIBHBIX HACOCOB.

10. Yro Takoe 1eTaHOBOE YKCIIO M KAaK OHO BIIMSAET HA paboTy JABUraTess?
11. Kak npoucxoaut cMeceoOpazoBanue y au3eneii?
12. Hazosure 5neMeHTHI CUCTEMbI IUTAHUS Y AU3EJIS.

13. OOGbsacHuTE Ha3HAYEHHME, YCTPOHCTBO U PabOTy PUILTPOB rPyOOil B TOHKOHOUYUCTKH

TOTIJIMBA.
14. Hasnauenwue, ycTpoHCTBO U paGOTy TOILIMBOIOIKAYMBAIONIETO HACOCA.

15. Hasnauenwue, ycTpoiicTBO M paboTy (POPCYHKH.



16. Hasmauenue, ycTpoiicTBO M pabOTy BO3AYLIHOTO (PUILTPA.
17. Hasnauenwue, ycTpoiicTBO M pabOTy TOILIMBHOIO HACOCA BBICOKOTO [aBICHHS.

18. Hasnauenue, YCTPOHCTBO u  paboTy  JABYXPEKHMHOTO U BCEPEKUMHOI'O

PEryjIiATOPOB YaCTOTHI BPAIICHHA KOJICHYATOr'O Bajia ABUTaTCIIA.

IIpakTu4yeckoe 3ansiTue 7.
Tema: «M3yueHne 3J71eMEeHTOB CHCTEM 3JIEKTPOHHOI'0 BIIPHICKA TOMJIMBA)

Heab padoThl: 3aKperyieHUE MOJIYYCHHBIX TEOPETUUECKUX 3HAHUN, TPAKTUUECKH U3YUYUTh
3JIEMEHTHI CUCTEM DJIEKTPOHHOT'O BIIPHICKA TOILITUBA

Heo0xoauMble cpecTBa u 000pyA0BaHue: IUIAKaThl, CTeHA-TUIAaHIIET «CrucTeMa BIphICKa
OCH3UHAY, Y3JIbI U JIETAIM CUCTEM BIPHICKA TOILJIMBA

3amanmne:

1. U3yunth yCTpOWCTBO, Ha3HAYCHUE U TPHUHIUI JEHCTBUSI CHUCTEMBI 3JIEKTPOHHOTO BIIPHICKA
ToruiiBa. HauepTuTh cxemy 3J1eMEHTOB CHCTEM JIEKTPOHHOTO BIPHICKA TOILIMBA.

2. V3yuuTh MOCIENOBATSILHOCTh Pa300pPKU M COOPKH JETaJield CUCTEM JJICKTPOHHOI'O BIIPHICKA
toruiBa. COCTaBUTH ajirOpUTM ACUCTBUI MpHU pa3zdopke M cOOpPKE CHUCTEM 3JIEKTPOHHOTO BIIPBICKA
TOIJIUBA.

Xoa padoThl: U3Y4YUTh HA3HAUYEHUE U MPUHIUN ACUCTBUS CUCTEM 3JIEKTPOHHOI'O BIIPBICKA TOILUIMBA
U €€ OCHOBHBIX NMPHOOPOB, HAYYUThCA pazdupaTh U COOMPATh IPUOOPHI CUCTEM JIEKTPOHHOI'O BIIPBICKA
TOIUIMBA

Teopernveckast 4acTh:

DJNEeKTpOHHBIE ABTOMATUYECKHUE CUCTEMbI YIIPABIEHUS ABUraTeIeM ONTUMU3UPYIOT Ha OEH3MHOBOM
aBHUraresne pabodme Mpolecchl TOIUIMBOINOJAYM M BOCIIAMEHEHHUs paboueil cmecu, 00JerdaroT ITycK
JBUraTessi, OCOOCHHO MPH HU3KUX TemreparypaxX. CUCTeMbl TOIUIMBOINOIaYM OCH3MHOBBIX JIBUTATENIEH
MIOIPA3JEIIAIOT Ha 1BE OCHOBHBIE IPYIIIIBI:

Kap6roparopHble cucTeMbl € 53JIEKTPOHHBIM YIpPaBICHHEM, B KOTOPbIX IOJauei TOIIMBA
YIPABJIAIOT IIyTEM U3MEHEHUS IPOXOAHOIO CEYEHHUs INIABHOTIO TOIIJIMBHOTO KHUKJIEPA;

Cucrema BHpbICKAa TOIJIMBA BO BIIYCKHOM TpyOONpOBOJ WJIM HENOCPEACTBEHHO B IMJIMHIP
ABUraresns (HENMOCPEACTBEHHBIN BIPBICK B IWJIMHADP HM3-3a CIIOKHOCTH PEATU3allud NPAKTUYECKH HE
MIPUMEHSIIOT).

CucTeMsbl BIIPBICKA TOIIMBA JUIs OEH3MHOBBIX JIBUTATENIEH MM0APpa3AEsOT Ha JIBE IPYIIIBL:

CHCTEMa pacHpe/eIEHHOT O BIPBICKA, KOT/1a (POPCYHKH YCTaHABJIMBAIOT B 30HE BIYCKHBIX KJIallaHOB
Ka)KJ0T0 LUJINH/IPA;

CUCTEMBI LIEHTPaJIbHOTO BIPHICKA, KOTJa UMeeTcs ofHa (pexe 1Be) GOopCyHKa Ha BECh ABUTATENb, U
nojiada (BMIPBICK) TOIUIMBA OCYIIECTBIIAETCS (QHAJIOTMYHO KapOroopaTopy) B OJHOM MECTE BITyCKHOI'O
TpyOomnpoBoja; B 3TOH 30HE (GOPMHUPYETCS CMecUTelbHas KaMmepa, a M3 Hee TOIUIMBHAs CMeECh
pacripeiesgeTcsl Ha TaKTax BCACBHIBAHUS 110 KaXKJIOMY LIMIMHPY B OPSIIKE UX pabOTHI.

Cuctema ¢ 3JE€KTPOHHBIM BIPBICKOM J03UPYET 110/1a4y TOIUIMBA B 3aBUCHMOCTH OT pEKHUMa pabOThI
nsurarens. J{ns storo k ¢popcyHkam oT Hacoca Hpu noctosHHoM aasieHuu (0,2 MIla). DnextpoHHas
cucremMa yrpaBieHus (GopMmupyer Ui (GOpPCYHOK KOMaHJIHBIH CHUTHAll MPSMOYTOJbHOW (OPMBI
OTIpeIeNIEHHOW JUINTEIbHOCTH, KOTOPBIH OIpeneisieT BpeMsi OTKPBITOrO COCTOSHUS (POPCYHOK, WIIH,
MHA4Ye TOBOps, KOJIMYECTBO TOIUIMBA, IIOCTYNAIOUIET0 B LWJIMHAPHL JBUraress. YIpaBicHHE
JUIUTEIBHOCTD, T.€. LIMPUHOMN MPSMOYTOJIBHOIO MUMIYJIbCa, IPUHITO HA3bIBATh IIMPOTHO-UMITYJIHCHOU
monyssiiuen (LLIMM). Ilpouecc hopMupoBaHHs UMITYJIBCOB MEPEMEHHON JIUTEIBHOCTH (IIMPUHBI) U
4acTOThI OTHOCST K YaCTOTHO- IIMPOTHO- UMNYIbcHOU Moaynsauuu (YILMM).

B cucremy 37€KTPOHHOrO yNpaBi€HMs BIPBICKOM TOIUIMBA BXOJAT JATYMK YacTOThl BpalllEHUS
KOJIEHYaTOro Baja JBHUraTess, JaT4MK yrja OTKPBITHUS JIPOCCEIbHOM 3aclOHKM KapOroparopa,
IBYXKaHaJIbHBIN npeoOpazoBarens AL nmocTosHHOE 3amomuHaromee ycrpoictso 113V,



npeoOpa3oBareh KOJa BO BpEMEHHBIE HHTEPBAIBI, yCTPOUCTBO CUHXPOHHU3AINH, YCUIUTEIh MOITHOCTH,
OT KOTOPOTO CHTHAI IMOCTYMAeT B JIEKTPOMarHUThl (popcyHOk. CUTHajIa MU JAaTYUKOB TEMIIEpaTyphl
OXJIQXKIAFOIICH KUAKOCTH JABUTATEINS ,aTMOC(EpPHOTro Bo3ayxa U aTMOC(HEpPHOTO JTaBJICHUS MPOBOJAUTCS
JIOTIOJTHUTEIHHASI KOPPEKTHPOBKA BPEMEHHOTO HHTEPBAJIa OTKPBITOTO COCTOSIHHS (POPCYHOK.

C moMompI YCTPOWCTBA CHHXPOHHU3AIMH, YIPABIIEMOTO OT JaTYMKa YacTOThI BpAICHUS
KOJIEHYaTOro Baja JBUTATENs, OOECIeYMBaeTCS BIPBICK TOIUIMBA B MOMEHTBHI, KOTJa IOPIICHb
HaxOJUTCS B ONPEICICHHOM MO3UIIMKU TaKTa BCAChIBAHUS, COOTBETCTBYIOIIECH HAUMEHBILIEMY OCEIaHUIO
YaCTHI] TOILUIMBA HA CTEHKaX TPyOOmpoBo/Ia.

B GosbIIMHCTBE CHCTEM 3JIEKTPOHHOTO BIPBICKA MCIOJIB3YETCS CUHXPOHHBIA PEXKUM, T.€. HA OJUH
000pOT KOJIEHYATOr0 BaJla JBUTATENsI — OJWH BHOPBICK. Ha pa3roHHOM peXuMme i TOBBIIMICHHS
MOIIHOCTH JIBUTATENsl HCIONB3YETCS HE TOJIbKO CHUHXPOHHBIM ,HO W aCHHXpOHHBIA BHpbICK. Kak
KapOIOpaTOpPHBIC CHCTEMBI C DJEKTPOHHBIM YIPABJICHHEM, TaK M CHCTEMbI BIIPHICKA TOIUIMBA
MpPEeIyCMAaTPUBAIOT HATUYMEe HAa aBTOMOOWJIE OJIIEKTPOHHOW CHUCTEMBI 3aXKUTaHUS C U(POBBIM
YIpaBJICHUEM YTJIa OTICPEIKCHUS 3aKUTaAHHMS.

[lepcnieKTUBHBIM CUHTAIOTCA CHCTEMbI ONITUMAJILHOTO YIIpaBJieHus ToruBonoaadei. [lo cymecTny,
B TaKOW CHCTEME peanu3yercs MPUHIUN paboThl CIEeAAIeH CUCTEMbl aBTOMAaTUYECKOTO YIIPABICHUS C
oOpaTHOH CBsI3pIO. B mporiecce ympaBiieHHsST KOHTPOJIUPYETCS PE3yJIbTaT BO3JCHCTBHUS YIIPABIISIONIIX
CUTHAJIOB U, €CIIM pPe3yJabTaT OTKIOHSETCI OT TpeOyeMoro 3HaueHUs MapaMerpa, YIpaBIsiolee
BO3JICHCTBUE KOPPEKTHpYyeTCs (ITO JenaeTcs HENpephlBHO N0 BBOJA CHCTEMBI B TpeOyeMblit
ONTUMAJIbHBIA PEXKHM).

Ynpasienue tomauBonoaaveid ausesei. [lpumensembie DCAY nu3enbHBIMU JABUTATEIISIMHU
MO3BOJISIIOT ~ CHU3UTh  TOKCUYHOCTH  OTpaOOTaBIIMX  Ta30B, YMEHBIIUTHb JBIMHOCTH,  IIIYM,
cTaOWUIM3UpoBaTh paboTy JBUTATENs HAa XOJOCTOM XoAy. OHU BBINONHSIOT (DYHKUUU YHOpaBIICHUS
KOJIMYECTBOM  BIIPHICKMUBAEMOTO TOIUIMBA, MOMEHTOM Hayaja BIPBICKA, YacCTOTOM BpalleHUA
KOJICHUATOTO BaJia Ha XOJIOCTOM X0y, pab0TOM cBeUeil HaKaluBaHUs.

[To cxeMOTEXHMYECKOMY PEIICHUIO 3T CHCTEMbI JCNSTCS Ha TPU THUIA: aHAJIOTOBBIE CHUCTEMBI,
COCTOSIIIIME B OCHOBHOM M3 OIEPAIMOHHBIX YCHJIMTENEH; NU(PPOBBIE PETyIATOPHI, MOCTPOEHHBIE Ha
3J€MEHTaX CpeaHEN CTENEHU UHTErPallui; MUKPOIPOLECCOPHBIE CUCTEMBI.

AHAJIOTOBBIM CHCTEMaM, HECMOTpsS Ha HX WPOCTOTY, NPHUCYIIM CIEAYIONMe HEAOCTATKH:
3aBHUCHMOCTh KauecTBa pEryJIHpOBaHUS OT TOYHOCTH W3TOTOBIICHUS TMPUMEHSEMBIX OJEMEHTOB
(pe3ucTopoB, KOHJIEHCATOPOB U JIP.); 3aBUCUMOCTH JIEKTPHUUECKUX MapaMEeTPOB FJIEMEHTOB OT BHEITHUX
(akTopoB; HEBO3MOXKHOCTb  BBIMOJTHEHHMS] CUCTEeMOW (YHKIMIA, HE NPEeIyCMOTPEHHBIX TpHU
MIPOCKTUPOBAHUH.

[udpoBsie peryiasTopsl MO3BOJISIOT B OCHOBHOM HM30aBUTHCA OT ATHX HEIOCTATKOB, MOCKOIBKY UX
TOYHOCTh OMPEAEISAETCS TOJBKO BBRIOPAHHOW Pa3psSIHOCTHIO U HE 3aBUCUT OT BIIUSHUS BHEIIHEH CpeIbl
U BpEMEHM 3KcIuTyatauu. OIHAKO 3TO BECbMa CJIOXKHBIE B KOHCTPYKTHBHOM OTHOILEHUU CHUCTEMBI,
COCTOAIIIIME W3 3HAYUTEIBHOTO YHCIA MHKPOCXEM M WX HAJACKHOCTh TPU HCIOJIH30BAHUM HaA
aBTOMOOMIIE HEBBICOKA. Takue CHUCTEMBbI TaKKE HE MOTYT MEpEeHAacTpauBaThCsl Ha APYroil pexuM
JKCIUTyaTaIluu JTUO0 Ha APYTroM TUI AU3EIs.

Jlis  aBTOMAaTHYeCKOro YIpaBJICHHUS aBTOMOOWIBHBIM JIU3EIBHBIM JBHUTATENeM HEOO0XOoAanuMa
CHUCTEMA, OCYIIECTBIISIONIAs HE TOJbKO KOMIUIEKCHYIO aBTOMATH3allUi0 JBHUTaTels (oObeauHEeHne
GYHKIIUH CHUCTeM TOIUIMBOIIOAAYM, 3allUThl M PEUUPKYIAIMA B OJHOM OJIOKE), HO Takxke
obecrnieunBaromias 3QPpexkTUBHYIO pabOTy AU3ENS B NIUPOKOM AHANa3oHE CKOPOCTHBIX W HATPY30UYHBIX
PEKUMOB TIpU JOMYCTHMOM YypPOBHE TOKCHUYHOCTH oOTpaboTaBmmMX Ta3oB. [loaTomMy aHamoroBble u
nu(poBbIE CHCTEMBI HAXOAT MPUMEHEHHE Ha JBUTATENAX, paOOTAIONIMX B CTAIIMOHAPHBIX YCIOBHUSX,
HampuMep Ha IU3eTb-TeHEPATOPHBIX YCTAHOBKAX, CyAaX U TEIIOBO3aX.

Oco00 BaxkHOM 3adayeii TOIUIMBONOJAYM JU3EIIBHOTO JIBUTATEIs SBJISETCS KadeCTBEHHOE
oOecrieueHre TEPEXOJHBIX TIPOIECCOB, TaK KaK JTO HEMOCPEJACTBEHHO CBSI3aHO C TEXHUKO-
SKOHOMHMYECKUMU TOKa3aTensiMu paboThl aBuratens. [loaToMy B cucTeMe MPOM3BOAMTCS YIpPaBICHUE
M0 TPOIMOPIMOHATEHO-UHTETPATBHO-TU(DPEpeHIIMATBHOMY 3aKOHY C IIEJIBI0 YCTPAHEHUS CTATUYECKUX
OIMOOK PErymTupOBaHUs M TMOJYYCHUS HAWIYUYIINX JAUHAMUYECKUX XapaKTePUCTHK PETYIATOpA.
HHTerpaibHasi cOCTaBIAONIAsA 3aKOHA YIIpaBieHUs (POPMUPYETCS B BUIE CYMMBI BCEX YIPABIISIONINX



BO3JCUCTBUI, MpPEIIIECTBYIONIMX pPAaCCUUTHIBAEMOMY B JaHHBIA MoMeHT. Jluddepenunansnas
cocTaBisifonast (opMHUpPYeTCsl B BUJE NMPHUPAIICHUI PEeryIupyeMoro mapamerpa 3a €IUHUILy BPEMEHH,
[I0O3TOMY B CHCTEME HEOOXOAUMO MMETh YCTPOMCTBO M3MEPEHUs BPEMEHU. DTy (DYHKIMIO BBIIOJIHSAET
TaliMep, BBIJAIOLIMNA CUTHAJIBI OTMETOK BPEMEHH, KOTOpBIE, IOCTyIas Ha KOHTPOJUIEpP NpEpbIBaHUM,
IIPUOCTAHABIMBAIOT pabOTy OCHOBHOM HpOrpaMMbl — YyIpaBlI€HHs A 3aMepa IpHUpalleHus
peryaupyeMoro rnapaMerpa 4epe3 paBHbIe IPOMEKYTKH BPEMEHH.

MukponponeccopHas CHCT€Ma YIPABICHUS JU3EIEM HU3MEHSAET YIOJI OINEPEKEHUs BIIPBICKA
TOIUIMBA IO ONTHMAJIbHOMY 3aKOHY B 3aBUCHUMOCTH OT HArpy3KH M 4acTOTHI BPALICHMs KOJIEHYATOIO
BaJIa

Peann3anus nogqo6HOro 3aKk0Ha ¢ MOMOILBIO LIEHTPOOSKHOM My(ThI OllEepexeHHs BIIPbICKA TOIUIMBA
HE IIPEJICTABIIACTCS BO3SMOKHOM.

Cpenu cymectByromux JCAY aBTOMOOUIBHBIX TU3ENICH MOXKHO BBIJCIHTH CHCTEMBI ABYX THIIOB:
C PATHBIM HACOCOM BBICOKOT'O JaBJICHUS U C PAMIION-aKKyMYJITOPOM.

JUId 3a0UThl IBATATENS UCIIONIb3YETCsl ONPAaHUYUTEIbHBIN KiIallaH OTKPBIBAIOLIUICS IIPU JaBJICHUN
cepiie 150 MlIla. KonnuecTBO BIPHICKMBAEMOI'O TOIUIMBA OINPENEISETCS AIUTEIbHOCTHIO OTKPBITHS
JIEKTPOMArHuTHOM (opcyHkH. [yl CHM)KEHUS MOTEpb 3HEPruM Ha CKaTHE TOIUIMBA B PEXHUME
XOJIOCTOTO XOJa M YaCTHYHBIX HArpy3ok npousBoautesnbHOcTh THBJI mMokeTr ymeHbIIaTbCs IyTeEM
OTKPBITHUS NIEPENYCKHOI0 KilanaHa 2.

ITo cBoeii crpykrype DCAY Common Rail Bo MHOroM aHajgormyHa pacCMOTPEHHBIM paHee
crcTeMaM BIIPbICKA OEH3MHOBBIX JIBUraTEJIeH.

JlaTuuK IOJNIOKEHMSI KOJEHYATOr0 Bajla MHIYKLIMOHHOIO THUIIA MCIOJIB3YETCA Ul OLpPENEICHUS
4acTOThl BpPALICHUS U IMOJIOKEHHs KojeHuyaToro Bayna. MHpopmauuu oT 3TOro JaTdyvka HEAOCTaTOYHO
qTOObl  pPa3IMuYUTh KOHEL TaKTa CKaThs, I[O03TOMY  HCIOJb3YyeTCs  JaT4YUK  IOJIOKEHUS
pacrpenenuTeNbHOro Baja — (pa3oBblid TUCKpUMUHATOP. B OCHOBY paboThl AaTymka MOJ0KEH (P peKT
Xoina.

Jliig obecrieueHust TOYHOTO ONPEEIICHUs COCTaBa paboyeil CMeCH U CHUKEHUS BPEIHBIX BEIOPOCOB,
0COOCHHO Ha MEPEXOJHBIX PEKHUMax, UCHOJB3YETCs IUIEHOYHBIM JaTYMK MacCOBOIO pacxoja BO3JyXa
yCTaHaBJIMBaEMbIH /10 TypOOKOMIIpeccopa.

B mpouecce ynpapiieHus: ABUTaTeleM MOXKHO BBIJIEIHUTDH CleNyIOMNe QYHKINUU U PEXKUMBL: PEXKUM
IyCK JIBUTATeNs, pabouuil pexuM, peKUM XOJIOCTOTrO X012, (PyHKLHUs oOecreyeHHs paBHOMEPHOCTU
paboThl BUTraTeNiss M CHIXKEHUS KOoJeOaHWW NpU MEpPEeXOJHBbIX IMPOIeccax, PeKUM aBTOMATHYECKOIO
NOJIAep KaHUs 3aJJaHHON CKOPOCTH aBTOMOOMJIS,, OTpaHUYEHUE TOIJIMBOIIO1a4M, OCTAHOBKA IBUTATEIIS.

[Ipu mycke aBUraresnss KOJIMYECTBO BIPBICKUBAEMOI0 TOIIJIMBA SIBJIAETCS IOCTOSIHHON BEIMYMHOW. B
paboueM pexxuMme AJIsi ONpesieIeHus] KOJIMYeCTBA TOIUIMBA MCIOIb3YeTCsl CUTHAJI JaTYUKa MOJI0XKEHUs

IeJJaJIM YIIPaBJIEHUs TOIUIMBOIOAYEN U JaTUMKa MOJ0KEHHS KOJICHYaToro Baja aAsurareis. bY
oOpabarbiBaeT HHPOPMALIHIO OT JATYMKOB U UCIIONIB3YS XapaKTEPUCTUUECKUE KapThl BHIYNCIISET
3HauUEHUE YIiia ONepexKeHHs BIPbhICKa (MOMEHT MOJJa4uM TOTIJIMBA) U IJTUTEIbHOCTh OTKPBITUS (POPCYHKH.

B cucreme TommmBomomaun Common Rail octaHoBka aBuratens 00ECIEYMBACTCS MPOCTHIM
MIpeKpalleHueM oAU TOIINBA (POPCYHKAMH.

Kpome opcyHOK, pene TOMIMBOIMNOIKAYMBAIOIIET0 HACOCA, PErYIATOpa JaBIECHUS U MEPEyCKHOT0
kianaHa bY Bo3zzgeiicTByeT Ha MHEBMaTHUYECKUE KJIAllaHbl YIIPABICHUS PELUPKYIsALUEN oTpabOoTaBIINX
razoB M jasieHueM Hajgayea. OCAY nBuraresneM Takke KOHTPOJIMPYET CBEYM HaKaJMBaHUSA
OTHOCSIIIMECA K CHCTEMaM O0JIErYeHHUs MycKa XOJIOAHOTO JBUTaTeIsl.

IMocpencTBoM mocaemoBareapbHoii  muHel  gaHaeix CAN  BY  cucremsr Common  Rail
B3aUMOJICHCTBYET C IPYTUMU JIEKTPOHHBIMU CHCTEMaMU aBTOMOOHIIS.

Odopmienue oTuera o padore.

[IpencraBuTh cxemy 3J€MEHTOB CHCTEM 3JIEKTPOHHOTO BIIPhICKA TOIJIMBA, OMHCATh MPUHLHUI HUX
paboTHI, MOPSIOK Pa30OPKH B COOPKH.

KoHnTpoJibHbIE BONIPOCHI:

1. Kakue cnnoco0bI BIPbICKA TOIIHBA IPUMEHSIIOT HA COBPEMEHHBIX IBUraTe X ?

2. Kak ocyuiecTBJisieTcsl ynpapJ/ieHHe TOIJIMBONOAAYeH HA Pa3IMYHbIX IBUraTe/sx?



IIpakTH4yeckoe 3ansTHe 8.
Tema: «M3ydeHne ycTpoiicTBa M padoThl CHCTEMbI MUTAHUSA OT ra300a/1JI0HHON YCTAHOBKI.
Heas pa6Gorel: [lpakTHueckoe H3yYeHHE YCTPOMCTBA W pabOThl CHCTEMBl IMHUTAHHUS OT
ra3zo0aNIOHHOW YCTaHOBKH
HeoOxoguMmble cpeacTtBa ©  000pyJdOBaHMe: IUIAKAThl, CTEHA-TUIAHIIET  «TOIJIMBHBIE
razo0ajaI0HHBIC CHCTEMbI»

3amanue

1. U3yunTth yCTpOMCTBO, Ha3HAYCHUE CUCTEMBI ITUTAHUS OT Ta300aJUIOHHON ycTaHOBKH. HauepTuthb
CXEMY CUCTEMbI TUTAHMSI OT Ta300JIJIOHHON yCTaHOBKU

2. WMByuuThb TmOCHEIOBAaTENILHOCT, pPa300pKH U COOpPKM JeTajeii CHUCTEMBbl TMHTAaHUS OT
ra3o0aJTIOHHOW ycTaHOBKU. COCTaBUTh ATOPUTM JACHCTBUN MPH BBITIOJIHEHHH Pa300pOUHO-COOPOUHBIX
pabor.

Xoa padoThl: M3YYUTh HAa3HAYEHUE U MPHUHLMI JAEHCTBHUSI CUCTEMBl NMUTAaHUS OT Ia300aJJIOHHOMN
YCTaHOBKH U €€ OCHOBHBIX IPHOOPOB, HAYYUTHCS pPa3OUpaTh U COOMPATh MPUOOPHI CUCTEMBI IIUTAHUS OT
ra3zo0ayIOHHOW YCTaHOBKH

Teopernveckast 4acTh:

Jns paboThl Ha ra3000pa3HbIX TOIUIMBAX TPAHCIOPTHBIE CpEACTBAa IEepeoOdOpyayloTcs B
razo0amionHsle aBromoOmnu (I'bA). Ha 0a3e cepuiiHbIX OEH3MHOBBIX U JM3EJIbHBIX aBTOMOOMIIEH
BblmyckatoT I'BA M KoMmIiekTsl ra3oBoro oOopynoBaHMs JUIsl yCTaHOBKM Ha HuUX. Ho mnepeBon
aBTOMOOMIIEH Ha razoo0pa3Hble TOIUIMBA TPEOYET BHIIOJHEHUS JOMOJHUTEIbHBIX padOT MO0 YCTAaHOBKE
ra30BOil CCTEeMbl MUTaHMsI, BKJIIOYas ra30Bble OAMIOHBI, €€ TEXHUYECKOMY OOCITYKUBAaHUIO U PEMOHTY.
[IpumeHeHHe Ta3a HAa aBTOMOOWIEC TOBBIIIACT TPeOOBAaHUS TIOXKAPHOH OE30MAaCHOCTH TIPU  €ro
9KCIUTyaTaluH.

s oOecneyeHust paOoOThl ABUTareiel Ha ra3e Ha 0a30BbIi aBTOMOOWJIb YCTaHaBIMBAETCS
JIONIOJTHUTEIbHOE O00OpYyIOBaHUE, MO3BOJIAIOIIEE XPAaHUTh M IOJaBaTh B JBUraTellb BHYTPEHHETO
cropanus ([IBC) razoo0pa3Hoe TOIINBO.

Jns  moBblleHUsT A(PGEKTUBHOCTH MPUMEHEHUs Tra3000pa3HOro  TOIUIMBA, CYIIECTBEHHO
OTJIMYAIOIIETOCS. IO CBOMCTBAM OT KHJKHUX TOIUIMB, MOKET MU3MEHSTHCS KOHCTPYKIIHMS JBHUTATENs] U
OT/ENbHBIX €0 CUCTEM.

Banmon uist XpaHeHus Ta3000pa3HOTO TOIUIMBA OOBIYHO PACIIONAraeTcsi B CBOOOAHOM H JOCTYITHOM
Mecte aBToMOOWIs. M3 OauioHa ra3 moOCTymaeT K JBUTATENI0 4epe3 3allopHYI apMarypy Io
TpyOOIpOBOTY .

JInst BKJTFOUEHHS] TMOJA4M Ta3a B KaOWHE BOAMTENS WMEETCs IEpEeKIIouaTellb BHIA TOIUTUB H
yIpaBisieMble Ta30BbIH W OCH3MHOBBIA Kiananbl. CHIKEHWE JaBJICHHS ra3a M yIpaBlIEHHE €ro
pacxoJIoM BBINOJHAET peaykTop. s oOpa3oBaHuUs M M0Ja4M B JABUraTelb TOIIMBOBO3YLIHONH CMECH
YCTaHABJIMBAIOT T'a30BbI CMECHTEIb.

B 3aBucuMOCTH OT BHIa MPUMEHSEMBIX ra3000pa3HBIX TOTUIMB M THIA JBUTATENIEH aBTOMOOWIIN
NPOU3BOJAATCS MM IepeoOopyayloTcs B ra3o0asIOHHbIE  aBTOMOOWIM:  OJIHOTOIUIMBHBIE,
IBYXTOIUIMBHBIC C HE3aBHUCHMBIM TIHTaHUEM JBHTATeIsl OJHUM W3 TOIUIMB W JIBYXTOIUIMBHEIE C
OJTHOBPEMEHHOW Tojauel AByX TOmMB (razonusenu). Haumbonbliee pacnpocTpaHeHHE HalUIH
nByxtorumBHeIe ['BA, Tak kak BTOpas cuctema nuTaHus (OCH3MHOBAs WU JHM3ETbHAs) BCETa MOXKET
ObITh BKJIIOYEHA Ui THUTAHUS JBUTraTels B CiIydyae BBIXOJAa M3 CTPOs Ta30BOM CHUCTEMBI WM
HEBO3MOXHOCTH 3aITPaBKH Ta30M.

B 3aBuUCHMMOCTH OT NMPHUMEHSEMOI0 ra30BOI0 TOIUIMBA MPHHLIUIHUAIBHBIE CXEMbl CUCTEM NMUTaHHS
MMEIOT CBOM crieliupruuecKkrue 0COOCHHOCTH U OJTHOBPEMEHHO OOIIHE JIEMEHTHI.

OTH cXeMbl YCTaHABIMBAIOTCS MapaJlIebHO MTATHBIM CUCTEMaM MUTAHUS KHUJIKUM TOITUBOM.

PaccMoTpuM NpuHIMNHAIBHYIO cXeMy ra3oBoit cucteMsl nutanus I'BA, paboraromeit va KIIT .



I'a3 xpanutcs B OamwioHax Bbicokoro masienus (20,0 MIla) . 3ampaBka OGamionos KIIT
MIPOU3BOUTCS Ye€pe3 3alPaBOUHbIN y3€1, 3alPaBOYHbIA BEHTHIb W PACXOAHBIA BEHTHIID .

N3 6amtonos KIII™ mo TpyOoImpoBoaM BEICOKOTO JIABICHHS MOIAETCS K SJIEKTPOMATHUTHOMY

ra30BOMY KJIAMaHy, MPEABAPUTEITHHO MPOUIS OYUCTKY OT TBEPABIX MMPUMECe B (GUIBTPE ITOrO KIlanaHa.

[Tocne OTKpBITUS IEKTPOMAarHUTHOTO KJIallaHa a3 MOJAeTCd K PEAyKTOPY BBICOKOTO JIaBJICHUS

(PBH) , rne mpoucxomuT cHkeHue nasienus raza o 1,0... 1,2 MIla 3a cuer nmepemerneHus KiamnaHa u

JNEUCTBUS NPYKUHBL. 11 Ipe0TBpAllleHHs] 3aMep3aHusl IPUMECEN BJIard, MPOUCXOIAILIEr0 MO NPUINHE

MaJieHus TeMIepaTypsl raza npu peayuupoanuu B PBJI, 1 mogorpesa nojgaercst KuJIKoCTb OT
CUCTEMBI OXJIKJCHUS ABUTATEIIS 10 KaHajIaM.

3aTem ra3 mocrynaet 1o TpyoonpoBoy B peaykrop Huskoro nasiaeHus (PHJL). B PH/I B momocTsx
1-1 m 2-ii cTyneHell NPOMCXOTUT TMOCIENOBATENBHOE CHIDKEHHE JaBJIEHUS [0 ONU3KOro K
atMocepHOMY. ABTOMAaTHYECKOE pEryJMpoBaHUE [aBJICHHS B peIyKTope oOecrnednBaeTcs
W3MEHEHHEM TI0JIO’KEHUSI KJIAIaHOB U, COSIMHEHHBIX ¢ MeMOpaHaMH.

N3 PH/I ra3 no pykaBy mojaercs K J03aTOpPy ra3a M B CMECHUTENb raza, OTKyAa ra30BO3]yIIHAs
CMECh MOCTYIAET B LIMJIMH/PHI IBUTATEIIS.

Bxuirouenne mojauu ra3000pa3HOrO TOIUIMBA OCYIIECTBIISCTCS MPU TMOMOIIM MEPEKIIoYaTeNs B
LT DJIEKTPUUECKOW CXEMbI, B KOTOPYIO BKJIIOYEHBI OOMOTKH KJIallaHOB. BJIOKMpOBKa mojayu rasza
BBIIIOJIHSIETCS. MPU IMOMOIIM BXOAHOTO 3JEKTPOMArHUTHOIO KIIAMAaHA, YIPABIIEMOrO 3JIEKTPOHHBIM
OJIOKOM.

[IpuHnunuansHas cxema ra3oBoit cuctemsl nutanus ['BA, padotaromeit Ha 'CH, npencrabiiena Ha
puc.Ilo cpaBHenuto ¢ npenpinymeit cxemoi st KIIIN ona umeer mHON OayijioH JUIs Ta3a M 3allOpHYIO
apmatypy. CKMKEHHBIN ra3 XpaHUTCA B OaluloHEe , KOTOpBIM paccuntan Ha aasneHue 1,6 MIla. 'CH
MOCTYMaeT TpHU 3alpaBKe dYepe3 3anpaBOYHbI BeHTWIb. HamonmHenue OayuioHa MpeKpaaeTcs
aBTOMATUYECKU MPU BCIUIBITUU TOIJIaBKa, KOTOPBIA CBSI3aH C OTCEYHBIM KjamaHoM. M3 Gamiona ras
MOCTYIAET 4Yepe3 MarucTpajibHbI BEHTWUJIb U IO TPyOONPOBOJAM BBICOKOTO IaBJICHHUS IMOAACTCS K
ANEKTPOMArHUTHOMY KJIamaHy, MPeIBAPUTENILHO MPONIS OYUCTKY OT TBEPABIX MpuMeceil B (QUibTpe
3TOTO KJIAIlaHa.

[Tocrne OTKpBITHS SJEKTPOMArHUTHOTO KJalaHa ra3 IMOCTYMaeT MO TPYOOIpPOBOAY B PEAYKTOP
HU3KOTO JaBjieHHs. B oTinume OT mpeaplaylieil cxeMbl He TpeOyeTcs MpeaBapUTEeNbHOTO CHIDKEHUS
nasnenuss B PBJI. [Ipunnun pa6otrer PHJI ananoruuen npeasiaymieli cxeme. B momoctsix 1-it u 2-i
CTYIEHEH MPOUCXOAUT TOCIEeI0BATEIbHOE CHIKEHUE JIABJICHHS 10 OJIM3KOT0 K aTMOC(HEpPHOMY.

ABTOMAaTHYECKOE PETYJIUPOBAHHE JAaBJICHUS B PEIYKTOpEe OOECleuynBaeTcs H3MEHEHUEM
MOJIOKEHUS KJIAllaHOB, COEAMHEHHBIX ¢ MemOpaHamu. [[ns umcmapenus xuakoir ¢aser raza PHJJ
MOJIOTPEBAETCA KUJIKOCTHIO, MOCTYMAKIIENA U3 CUCTEMbI OXJIAKICHUS IBUTATEIIS 110 KaHAJaM.

N3 PHJI ra3 mojmaercs K 103aTopy ra3a MU B CMECHTENb raza , OTKyAa ra3oBO3AYLIHAs CMECh
MOCTyMaeT B UWIUHApPHI nBurarens. Kak w B mpenpiaymed cxeme, BKIIOYEHHE TMMOJa4dl rasa
OCYUIIECTBJISIETCS MPU MOMOILHU MEPEKIII0YATENS B LIENH 3JIEKTPUUECKOW CXEMBbI, B KOTOPYIO BKIIFOUEHBI
OOMOTKHM KJIallaHOB. BJIOKMpOBKA MOJa4yu Ta3a BBIMOJHSAETCS TMPU TOMOIIM BXOJHOTO KIIalaHa ,
YIPaBISEMOTO YJIEKTPOHHBIM OJIOKOM.

JluzenbHbBIE BUTATETHN TIPHU MEPEBOIE ISl paOOTHI Ha Ta30BOM TOTUIMBE B OTJIMYHE OT OCH3MHOBBIX
TpeOYIOT TOTIOTHUTENBHBIX YCIOBUI 00ecTieueHusl BOCTIIAMEHEHUS Ta3a B KaMepe CropaHusl.

Temmneparypa BocruiameHenuss MeTana (680 °C) 3HAUMTENLHO MPEBOCXOAUT TEMIIEPATYpy, TPHU
KOTOPOH CaMOCTOSITENIbHO BOCIUIAMEHSIETCSl JM3EJIbHOEC TOIUIMBO B KoHIE TakTa cxkatus (280 °C).
[TosTomy mms paGOThl OU3ENBHBIX JBUTATENCH Ha Ta3e HEOOXOIUM JOMOTHUTEIHHBIM HCTOYHHK
BocruiamMeHeHusi. Pynoned [duzens eme B 1898 roay 3amaTeHToBan croco® BOCIIIaMEHEHHS Ta30BOTO
TOIUJIMBA JI030M 3aMajbHOTO KHIAKOTO TOTUIMBA, OJHAKO MPUMEHATH 3TOT CMOCO0 cTaim TOoiabko ¢ 1930
roja (Ui CTaIlMOHAPHBIX yY3KOPEKUMHBIX JBUTATENEH).

T'azoouzenvnvim (I]]) npoyeccom SBIAETCS TaKOW CIOCOO CropaHus AW3EIBLHOTO TOIUIMBA U
MPUPOJHOTO Tra3a OJHOBPEMEHHO, KOTJa ra30BO3YIIHAS CMECh BOCIUIAMEHSETCS MPUHYIUTEIBHO OT
HEOOJIBIIION TOpPSAIIEH J03bI JU3EIHHOTO TOTUIMBA. [ a30BO3AYIIHAS CMECh MOMACTCA B IUIUHIPHI
JIBUTATEJS, TJI€ CAKUMAETCS MOPIIHEM HAa TAKTE CIKATHUSL, U B HY>KHBbIA MOMEHT TOIUTMBHBIA HAcOC



Bbicokoro nasieHus (THBJI) depe3 GopcyHKH BHpPBICKMBAET 3alajibHYIO JI03Y JIW3EIHHOIO TOIUIMBA,
KOTOpPasi CaMOBOCILIAMEHSIETCS U IOJKUTACT Ia30BO3AYIIHYIO CMECh.

B I'/l - pexxume nBuratellb paboTaeT Ha JBOWHOM TOILIUBE - JHM3EIBHOM TOIUIMBE M IPUPOTHOM
raze. [lo ocHOBHOMY MpH3HAaKy - CHOCOOY BOCIUIAMEHEHHS Ta30BO3YIIHOM CMECH - Ta30AM3elb
OTHOCHTCSI K IBUTaTEJIIM C IPUHYAUTEIbHBIM BOCIZIAMEHEHUEM. ['a301M3€IIbHBIN ABUTaTENb UMEET JIBE
B3aMMOCBSI3aHHbBIE CHCTEMBbI MUTAHM: JU3EIBHYIO U ra30By0. OOIUM IJIsl STUX JBYX CHUCTEM SBISETCS
OPUTMHAJILHOE Ta30/113€IbHOE 000PYI0BaHHE.

IIpu nepeoOopyioBaHUN AU3EIBHBIX IBUrATEIEeH, MMEIOLIUX BBICOKYIO CTEIIEHb CHKATHsI, MOIIHOCTh
JIBUraTelIsl OCTAETCS HA ypOBHE 0a30BOI0 JABUraTelIsl.

MuHMMaTbHOE KOJIMYECTBO 3aMAIBHOTO KUIKOTO TOIUIMBA ONpPEIEIseTCs YHepTrueii, HeoOX0IMMOn
IUIl BOCIUIAMEHEHHUS W IIOJHOIO CropaHusl ra3oBO3LyIIHOW cMecu. OIHAKO M3-3a MEHSIOIIUXCS BO
BPEMEHHU PEKUMOB pabOThl aBTOMOOMJIBHBIX JABHTaTeiei M HEOOXOIUMOCTH OXJIaXIEHHUS (HOPCYHOK
71032 3aMaJIbHOI0 JU3EJILHOTO TOIUIMBA MIPEBBIIIAET TeOpeTudecKu HeoOxoaumele 5...7 %. Ilpaktuuecku
3amanbHas 103a coctasiset ot 15 10 50 % oT monHoi moaun AU3EeTHHOTO TOIUINBA.

[lomaya nu3enbHOro TOIIMBA IMpU pabOTe B pEXUME ra3zoAu3eliss OTIMYAETCS OT JU3EIbHOTO
pexxuma. [y 3amycka ABUrareis M padoThl HA MUHHUMAJbHBIX 00OpOTax XOJIOCTOrO XO0Jia B KaMepy
CrOpaHHus MOCTYNAET TOJIBKO IU3EIbHOE TOIUIMBO. [Ipy yBennM4eHHH 4acTOTHI BPAIlEHHUs U HAarpy3KH B
KaMepy CropaHusi IMOCTYHaroT ra30BO3YyIIHAs CMECh U 3alalibHas J03a JU3elbHOro tomimaa. C 3Toro
MOMEHTa JBUraTelb paboTaeT o ra30u3eIbHOMY LIUKITY.

["azonuzenpHOE 00OpYy/IOBAaHUE IPEIHA3HAYEHO ISl 3allpaBKU, XpaHEHUs, YIPaBJIECHUS Mojaded u
JI03UpPOBaHUs Ta3a, 00pa30BaHUs ra30BO3AYIIHONW CMECH, OTPAaHUYEHUS IIUKJIOBOW MOJAYU JU3EJILHOTO
TOIUTMBA JI0 YPOBHS 3alajbHOM O3Bl M 3AIIUTHI AU3EIsl OT BHEIITATHBIX PEXUMOB padoThl. Ilpn 3TomM
COXpaHsSeTCsd BO3MOXKHOCTb OBICTPOrO Mepexoja C Ia30AM3e]IbHOrO PeXHMMa Ha >KUJIKOE TOIUIMBO U
oOparHo.

Cucrema 3anpaBKH, XpaHEHMsI Ta3a U CHUIKEHMS €ro JaBJICHUs NPAKTUYECKH MMEET OJMHAKOBBIN
IpUHIUN paboThI U ycTpoiicTBO ¢ cuctemoit mutanust KIII™ qeyxTormBHbIX 6eH3uHOBBIX [ BA.

B KOHCTpPYKIMIO CUCTEMbI MUTAHUS OOBIYHOTO AMU3EIBHOTO JIBUTATEINS T00ABISAIOTCS T'a30BbIN
CMECHUTEIlb, MEXaHU3M YCTaHOBKHU 3anaibHOM 103bl au3enbHoro tommusa (MY3]]), nozarop raza s
yIpaBieHUs TOIUIMBHBIM HACOCOM BBICOKOT'O /IaBJIEHUS U MOJauel ras3a, a TaKkxke 3JeKTpooOopy 0BaHue,
KOTOpoe obecreurnBaeT He0OX0 UMY HHPOPMATUBHOCTD U 3aLIUTY JU3€Ns OT HEIITAaTHBIX PEKUMOB
paboTHI.

JluszenbHas cucTeMa MHUTAaHUSA COCTOMT M3 INTAaTHBIX Aarperaros, BKIIIOYas TOIUIMBHBIM Hacoc
BbICOKOTO naBieHus u popcynku. Ha THBJ/[ nonomHuTeNnbHO MMEETCSI MEXaHNW3M OTPAaHUYEHUS MOJIauH
3amanbHOM J103bl, KOTOPBIM 0O0ECHeuMBaeT BIPBICK 3aJaHHOIO KOJUYE-CTBA JU3EIBbHOTO TOIUIUBA,
HE00XO0IMMOr0 /1JIsl BOCIUIAaMEHEHUS Ia30/IM3eIbHOM CMECH B KaMepe CropaHus, a TaKkKe MepeKIIoueHe
Ha paboTy B OOBIYHOM JIU3€IHLHOM pEXKHUME.

MYV3]] npuBogutcs B AEUCTBHE DJIEKTPOMATHUTOM , a Ha pblyare ymnpasieHus peiikoil THB/]
YCTAHOBJIEH JONOJHUTENbHBIN yrop. [lomumo 3T0or0 Ha perynstope MakcuMaibHbIX 000poToB THBJI
YCTaHOBJIECH KJIalaH, OTKIIIOYAOIINN [Togady rasa .

B cmecnrene ra3 cmemmBaeTcs C BO3IYXOM, KOTOpBIM IIOAAETCS 3a CYET Ppa3peKeHMs,
CO3J1aBa€MOTI'0 BO BITYCKHOM TpYyOOITpOBO/IE ABUTATEIS.

Od¢opmienue oTuera o padore.

[IpeacTaBuTh CXeMy CUCTEMBI TUTAHUS OT ra300aIOHHON YCTAHOBKH, OMMCATh IIPHHIMII €€
paboThI, MOPSAAOK Pa300pKU U COOPKHU.

KoHnTpoJibHbIC BONPOCHI:

1. Ilepeuncnute npenMyIiecTBa U HEJOCTATKU I'a30BOrO TOILIMBA.

2. OcobeHHOCTH KOHCTPYKLIMU CUCTEM MMUTaHUA JBUraTeNei, paboTalonMx Ha CKaThIX U Ha
COKMKEHHBIX Ta3ax.

3. YcTpo#cTBO M paboTy peAyKTOpa BHICOKOTO IaBICHHUS.

4. YcTpoiicTBO M paboTy pasrpy304HOrO YCTpoWcTBAa  (BaKyyMHOIO  pasrpyskaTens)



JBYXCTYIIEHYaTOTO PEAYKTOPA.

5. VYceTpoicTBO M paboTy NEpBOM M BTOPOM CTYNEHEH BBICOKOI'O JIABJIEHMS JABYXCTYIEHYATOIO
penykropa.

6.  YcTpoicTBO U pabOTy HAIlIOJIHUTEIBHOI'O M PACXOAHBIX BEHTUJIEH.

7. VYerpoiicTBo U paboTy mojorpeBaTesieil 1 ucnapuresnei rasa.

8.  YCTpoHCTBO M pabOTy 3J1€KTPOMAarHUTHOI'O KJIallaHa ¢ Ta30BbIM (QUIIBTPOM.

9. YCTpOHCTBO M pabOTy MEKTPOMArHUTHOTO KjanaHa ¢ 0EH3WHOBBIM (PUIBTPOM.

10. B uem 3akimo4aroTcs 0cOOEHHOCTH YCTPOHCTBA U PabOThI KapOropaTopa-cMeCUTEIIs.

11.  YcTpoHCTBO U paboTy ra30BOro CMECUTEIIS.

12.  Ha3HaueHue, yCTpOWCTBO U pabOTy BEHTHJII KOHTPOJISI MAKCUMAJIbHOT'O HAIlOJIHEHUs OayioHa
COKMKEHHBIM T'a30M.

13.  OcobeHHOCTH MycKa U pabOThI IBUTATENs HA rase.

14.  Kak npou3BoauTcs 3al1yCK I'a30M3€JIbHOIO IBUraTeNsl Ha C)KaToM rase?

15.  YcTpoHcTBO U paboTy MEXaHHW3Ma 3aajibHOM 03Bl TOIJIMBA ra30AU3€JIbHOTO IBUTATENIS.

IIpakTnyeckoe 3ansTue 9.
Tema: «3ydyeHue ycTpoiicTBa H padoThl CHCTEMbI 32 KUTAHU S

Leab padoThI: 3aKpelyieHHE IOJIyYEHHBIX TEOPETUUYECKUX 3HAaHUM, MNPAKTUYECKOe H3yueHHE
YCTPOWCTBA U PaOOTHI CUCTEMBI 3aKUTAHUS

Heo0xoauMmble cpencTBa u 000pyaoBaHue: Iakarhbl, cTeH] «CHCTEMbI 3aKUTaHUsT aBTOMOOMIIS
BA3 -2108», y3mpl u Jeranu OaTapeldHOM CHUCTEMBbl 3aKUTaHUd, CTeHA-TulaHmeT «Cucrema
JIEKTPOHHOTO 3aKUTaHMs», Y3Jbl U JI€TAJIN 3JIEKTPOHHOIO 3a)KMraHus, cTeHA-muaHmer «lIpubopsl
0aTapeitHOTO 3KUTAHUSDY

3ananmne:

1. VI3yunts ycTpoilcTBO, Ha3HAYEHUE CUCTEMBI 3aXKUraHust. HauepTuTh cxeMy cUCTEMBI 3aKUTaHusl.

2. M3yuuTh mOCNenoBaTeIbHOCTh Pa300PKH M COOPKH JeTajneil cucteMbl 3axuranus. COCTaBUTH
AJITOPUTM JIEHCTBUI NIPU BBIOJHEHUH Pa300pOUHO-COOPOUHBIX paboT.

Xoa pa0oThI: U3y4yuTh Ha3HAYCHHWE W NMPHUHLMII JEHCTBUS CUCTEMBl 3aKUTAHHUS U €€ OCHOBHBIX
pruOOpPOB, HAYYUTHCA pa3dUpaTh U COOMPATh TPUOOPHI CUCTEMBI 3aKUTAHUS

Teoperuyeckas 4acTh:

OCHOBHBIM Ha3HAYEHUEM CHCTEMBI 3)KUTAHMsI aBTOMOOWIIS SIBISIETCS MOJjadya UCKPOBOTO pas3psa
HA CBEYM 3a)KUIaHUS B ONpEE€ HHBIA TakT paboThl OEH3MHOBOro aBMrarens. Jlis JU3eIbHBIX
JBUTATENEN MOJ 3aXUTaHUEM IMOHUMAKOT MOMEHT BIPBICKA TOIUIMBA B TaKT CKaTui. B HEKOTOpbIX
MOACTAX aBTOMOOMIIEN cucTeEMa 3aKUTraHuA, a UMCHHO €€ UMITYJIBCBI, ITIOAA0OTCA Ha 010K YIIpaBJIICHUA
IOrPpY>XHBIM TOIIJIMBHBIM HACOCOM.

Cucremy 3aXMraHusi, 10 MEpPE CBOETO Pa3BUTHs, MOKHO pa3JeiuTh Ha Tpu Tuna. KoHTakTHas
CHCTEMA 32:KUTAHNS, IMITYJIBCBl Y KOTOPOU CO3AAaI0TCs BO BpeMsl pabOThl KOHTAKTOB Ha Pa3phIB.

BeckoHTakTHasi cucTeMa 32)KUTAaHUS, YIPABIAIONIME HMITYJIbChl CO3HAIOTCA DJIEKTPOHHBIM
TPAH3UCTOPHBIM YIPABISIONIUM yCTPOWCTBOM — KOMMYTaTOpPOM, (XOTS TpPaBHIBHO €ro Ha3BaTh
T€HEPATOPOM UMITYJILCOB).

MuxponpoueccopHasi CHCTeMAa 32:KUTAHUS - 3TO JIEKTPOHHOE YCTPOUCTBO, KOTOPOE YIPABISAET
MOMCHTOM 3aKUT'aHUA, 4 TAKKC JPYTHUMU CUCTEMaMU aBTOMOOMJISL.

st MBYXTaKTHBIX JBUTATeNieil, 0e3 BHENIHEr0 HCTOYHHMKA MHTAHUS HCIOJB3YIOTCS CHUCTEMBI
3akuTranug Thima Mardero. OcHoBaHa Ha IMPUHOUIIC CO3OaHUA :‘)HC IIpu Bpall€HUHU ITOCTOAHHOI'O
MarHmTa B KaTyIIKe 3aKUTaHUs 10 3aHeMy (DPOHTY UMITYJIbCa.

Bce BBIICTICPECUNCIICHHBIC BUABI CUCTEM 3aXKUTaHUA ITOXOXKHU MCKIAY CO6OI>1, OTJIINYAaKOTCA TOJBKO
MCTOAOM CO3JaHUA YITPABJIAKOIICTO UMITYJIbCA. Tak B CUCTCMY 3aXKUTaHUA BXOIAT: HCTOYHHUK



MUTAHUS 711 CUCTEMBl 3aXHTaHHsI- 3TO aKKyMYJISTOpHas Oarapes (B MOMEHT 3allycKa ABHraTels), u
reHeparop (Bo BpeMs pabOThI ABUTATEIs).

BBIKJIIOYATEb 3aKUTAHHUSA — 3TO MEXAHMYECKOE WJIM DJIEKTPUYECKOE KOHTAaKTHOE YCTPONCTBO
[10/1aYM HANPSDKEHUS HAa CHCTEMY 3aKUTaHMsl, WIM MO-IApyroMy — 3aMoK 3axuranus. Kak mpasuiio,
BBITIONHSET JB€ (DYHKUMU: MOAAYM HAIpPSHKEHHUS Ha OOPTOBYIO CETh M CHUCTEMY 3a)KUTaHMs, MOJadu
HaNpsDKCHUS Ha BTSATUBAIOIIEE pelie cTapTepa aBTOMOOHIIS. HAaKONMUTENb JSHEpPruu — y3ell
MpeHa3HAYeHHBIA [UIsI HAKOIUJICHUS, MpeoOpa3oBaHUsl IHEPrHMHM JIOCTATOUYHON MJii BO3HUKHOBEHUS
NEKTPUYECKOT0 pa3psiia MEXAy 3JIEKTPOJaMH CBEUM 3aKUIaHUS. YCJIOBHO HAKONMTEIN JHEPIUU
MOXXHO DPa3JCIUTh HA UHOVKMUBHbIUL N eMKocmHbii. [IpocTednuii WHIyKTUBHBIA HAKOMUTENh — 3TO
KaTyIIKa 3aKUTaHus, KOTopas IpeAcTaBiseT co0oil aBToTpancopmaTop, mepBUUHaAsi 0OMOTKA Y HETO
MOJIKJIFOYAETCS K IIFOCOBOMY IOJIIOCY U Yepe3 YCTPOMCTBO pa3phiBa K MUHYCOBOMY. Bo Bpems paboThl
YCTPOMCTBA pa3phiBa, HAIPUMEP KYJTauKOB 3KUTAHUSA, B IEPBHYHON OOMOTKE BO3HHMKAET HAIPsDKEHHUE
caMOMHIYKIMK. Bo BTOpHuYHOI 0OMOTKEe 00pa3yeTcsi MOBBIIIEHHOE HaNpsKEHUE, TOCTAaTOYHOE st
po0Osi BO3YIIHOTO 3a30pa CBEYH. EMKOCTHBIA HAKOMHTENh MPEACTABISET COOOW €MKOCTh, KOTOpas
3apsKAaeTCAd MOBBIIICHHBIM HANpPsDKEHUEM M B HYKHBIM MOMEHT OTJAeT CBOK SHEPrUI0 Ha CBEUY
3akuranus. CBe4d 3aXUTaHWs, MPEACTABISAIOT COOOM YCTPOHMCTBO C JABYMSI  DJIEKTPOJaMU
HaXOIIIMMHUCA IPYT OT Apyra Ha paccrossHuu 0,15-0,25 mm. D10 hapdopoBslii H30IATOP, HACAKEHHBIN
Ha METAJUIMYECKYI0 pe3p0y. B IeHTpe HaxoauTcsi NEHTPaJbHBIA IMPOBOJHUK, KOTOPBIA CITY)KUT
ANEKTPOIOM, BTOPBIM IIIEKTPOJIOM SIBIISIETCS Pe3b0a.

Cucrema pacripesiesieHusl 3aKUraHus peJHa3HaueHa JUIsl I0JJaud B HY>KHBIM MOMEHT SHEPTUU OT
HAKOMUTENs K CBEYaM 3a)KUTaHWs. B cocTaB CHUCTEMBI BXOAST paclpeAeNnuTellb, U(UIH) KOMMYTaTop,
OJIOK yIpaBieHHsl CHCTEMOH 3akuranus. Pacrpenenurens 3axuraHus (TpamOa€ p) — YCTPOKCTBO
pacmpesielieHrs BBICOKOTO HaMpsDKEHUs MO MPOBOJAM, BEIYIIMM K cBedaM HHIMHAPOB. OOBIYHO B
pactpenenutene cobpaH W KYJNadKOBBI MexaHu3M. PacmpeneneHue 3aXWraHus MOXeET OBITh
MEXaHHYECKUM U CTaTUYECKUM. MeXaHMYeCKHil paclpeAeNnuTeNb MPeACcTaBiIsieT coO00i Basl, KOTOPBIN
MIPUBOJUTCS B JEHCTBHE OT ABUraTeias M IpU MOMOLIM «OEryHKa» paclnpeienseT HampssKeHUe 10
BBICOKOBOJIBTHBIM TpoBoJaM. CTaTudeckoe paclpelesieHue 3aXHraHus IHoJpa3yMeBaeT Ioja CcOoOoi
OTCYTCTBHME Bpamaromuxcs geraneil. Ilpu Takom BapuaHTe KaTyllKa 3aKUTaHUS TPUCOEAUHATCA
HEMOCPEJICTBEHHO K CBeue, a yNpaBJIeHHE NPOMCXOJUT OT OJOKa yIpaBlieHHs 3axuranuem. Ecmim,
HampuMep, JBHUraTellb aBTOMOOWIS MMEET 4YeTblpe UWIMHApA, TO M KaTylmek OyJeT ueTsIpe.
BbICOKOBOJIBTHBIE MPOBOJIA B IaHHOM CUCTEME OTCYTCTBYIOT. KOMMYyTaTop — 3JIEKTpOHHOE YCTPOMCTBO
JUI TEHepaly HWMIYJbCOB YIPaBIECHUS KaTYIIKON 3aXWraHWs, BKIJIIOYAeTCS B LENb HUTAHUS
NEPBUYHON OOMOTKH KATyIIKW M MO CUTHAIY OT OJIOKa yIpaBJIEHUsS pa3pbIBaeT MUTAHUE, B PE3yJibTaTe
Yero BO3HHMKAeT HaNpsHKEeHHE CaMOMHIYKUUHU. bJIOK ymnpaBieHUs CHUCTEMON 3aXHUraHus —
MHUKPOIPOLIECCOPHOE YCTPOMCTBO, KOTOPOE ONPENENseT MOMEHT IIOAaud HMIIYJIbca B KaTyHIKy
3QKUTaHMS, B 3aBHCHUMOCTH OT JIaHHBIX JIaTYMKOB TIIOJIOKEHHsS KOJEHBana, JAMOJa-30H/0B,
TEMIIEPATYPHBIX JaTYNKOB M JAaTYMKa IIOJOKEHUS paclpenBaja. BBICOKOBOJIBTHBIA MPOBOA - 3TO
OJTHO’KUJIBHBIA MPOBOJ C TOBBIIIEHHON H30yALMeld. BHYTpeHHUI NPOBOJHUK MOXET UMETh (Popmy
CIIUPAJIH, JUIsl UCKIIFOUEHUS TIOMEX B PaJuOoIMana3oHe.

PaccMoTpuM mnpuHLUMI AEHWCTBHSA KIACCMYECKONW CHUCTeMbl 3axkuranus. llpm Bpamenum Bana
npuBoja TpaMONE pa B JelCTBHE NPUBOAATCA KyIaukM, KOTOPBIE «pPa3phIBAlOT» I10JaBaeMble Ha
NEPBUYHYI0 OOMOTKY aBTOTpaHchopmaropa (600uHy) 12 BoabT. Ilpu mpomagaHuu HampsHKeHUs Ha
TpanchopmaTope, B oOMoTke mosBisgercss DJIC caMOMHAYKIIMH, COOTBETCTBEHHO HA BTOPUYHOU
oOMoTKe Bo3HHMKaeT HampspkeHue mnopsaka 30000 BonbT. Beicokoe HampsbkeHHWe TMogaeTcs B
pacripesienuTeNb 3aKUraHus (OeryHok), KOTOpBIM Bpamiasich MONEPEMEHHO MOJaeT HampshKeHHe Ha
CBEUM B 3aBHCHMMOCTH OT TakTa pabOThl JABUraTelisi BHYTPEHHEr0 CropaHus. BbICOKOro HampshkeHus
JOCTaTOYHO JUIsi MPo0Os HMCKPOBBIM PpaszpsioM BO3AYIIHOTO 3a30pa MEXIY OJJIEKTPOAAMHU CBEUYH
3a)KUTaHMUSL.

OnepexeHne 3aKUraHusl HYy>KHO Ui 60Jiee MOJIHOTO CropaHusl TOIUIMBHOM cMmecu. M3-3a Toro, uTo

TOIUUIMBO CrOpaeT He cpa3y, MOKEeYb €r0 HeOOXOAMMO HEMHOTO paHblie, 10 npuxoaa B BMT. Moment
M0/Ia4M UCKPBI JOJKEH ObITh TOYHO OTPETYIMPOBaH, IOTOMY YTO B MHOM Cily4ae (paHHee WU M03Hee



Sa)KI/II‘aHI/Ie) ABHUTAaTCIIb MMOTCPACT CBOIO MOIIHOCTB, BO3MOYXHa IIOBBIIIICHHAA AC€TOHALI .
Odopmiienue oTuera o padore.

IIpecTaBUTh CXEMY CHCTEMbI 3a)KUTaHHUs, OMMCATh IPUHIIKI €€ paboThl, IIOPAI0K Pa3bopKu U
cOOpKH.
KoHTposibHBbIE BONIPOCHI:

1. I[.J'Iﬂ Yero nmpeaHasHavdyeHa cucrema 3aKkuraHus?
2. Kakue cucTeMsbl 3a:KNTaHUA NMPUMEHAIOTCH HA COBPEMECHHBIX aBTOMOOMISAX?
3. OcHOBHbBIE 3JIEMEHTHI U NMPUHIHTL paGOTbI CUCTEM 3AKUTAHUSA.

IIpakTuyeckoe 3ansitue 10.
Tema: «A3yuenne ycrpoiictBa u padotsl 3jiekTponycka IBC»

Leap padoThl: 3aKperuieHre MONTYYEHHBIX TEOPETUYECKUX 3HAHUMU, MPAKTUUYECKOE H3yUYCHHE
ycTpoiicTBa u paboTsl anekrponycka JIBC.

Heo0xoaumMble CpeIcTBa H 000PYyI0BAHME; ILIAKATHI, CTEH] —TPEHAKE P «DIEKTPOO0OOPYIOBAHHE
rpy3. aBToM00. 'A3 53 A», ctena «l[loTpeburenu Toka (CTapTepbl)», 1€TANU U y3JIbl CTAPTEPOB.

3amanmne:

1. ByuuTh yCTpONCTBO, HA3HAYCHUE CUCTEMBI 3KUTaHusA. HauepTuTh cXeMy 3J1eKTPOITyCKOBOM
CUCTEMBI.

2. MI3yuuTh mOCIEI0BATEIBHOCTD Pa300pKH M COOPKH JeTael CHCTEMBI 3aKUTaHUS.

Xoa padoThl: M3y4UTh HA3HAYCHHE W TMPUHLHUIN AeUCTBUs 3ekTponycka JIBC u ee oCHOBHBIX
puOOpPOB, HAYUUTHCA PazdUpaTh U cCOOMpPATh MPUOOPHI cCUCTEMBI AneKkTpoiycka JIBC

Teoperuveckas 4acTh:

Cucrema 37eKTpoIlycKa NpeJHa3HaueHa JUid [IpelaHusl BpallleHUsl KOJIEHYaToOMy Bajly JBUTATeNs C
MyCKOBOM YacTOTOM, IpPH KOTOpOH 00eCreunBarOTCs HEOOXOIMMBIE YCJIOBHUS CMeCceoOpa3oBaHUs,
BOCIIJITAMEHEHHUSI M ropeHust paboueit cmecu. IlyckoBas yacToTa BpalleHHs KOJEHYAaTOro Bajia s
KapOIopaToOpHbIX ABUraTteneil Haxogurcs B npenenax 50—100 o6/MuH, a Ui n1u3eneid — B mpenenax
150—250 06/ muH.

[TyckoBoii TOK y cTapTepoB pasnmnyaoro tuma gqocturaetr 300—800 A.

Cucrtema 53J€KTpOMyCKa KapOIOpPAaTOPHBIX [BUTATENIed COCTOMT U3 CTapTepa, aKKyMYJISTOPHOM
OaTapeu U 1IeNU cTapTepa (BBIKIIOYATENSI MAacChl, PeJie BKIIFOYEHUS CTapTepa, TPOBOJIOB).

OCHOBHOM YacThlO CTapTepa SBISETCS SJIEKTPOJBUTATENb IOCTOSHHOIO TOKA, MUTAEMbIH OT
aKKymyJnsiTopHou Oartapeu. CrapTep MODKEH pa3BUBaTh TPEOYyeMbIl KpPYTSIMIMH MOMEHT, YTOOBI
KOJIGHYaThl Bajl MpoBepHylcs Ha 2—4 o0opoTa 10 TOro, Kak YCTAaHOBUTCS IIyCKOBas 4YacToTa
BpallleHUs] KOJEHYAaTOro Bajla B 3a/laHHBIX IpeJiesiaX, YTO HeoOXOIuMO Al o0pa3oBaHMs TOTOBOM K
BOCIIJIAMEHEHUIO paboueil cMecH.

Ban craprepa coenuHsieTcs ¢ KOJIEHYAThIM BaJlOM TOJIBKO BO BpeMs ITycka auratens. s sToi
LEeMH CIIY)KUT IIECTEpHs, YCTAaHOBJEHHAs Ha Bajly cTapTepa NpH MOMOIIM HUIMLEBOTO COEIUHEHUS,
JIOTIYCKAIOLIETO OCEBOE MEepeMElIeHHE IIEeCTEPHU IO Baly M €€ COEJUHEHHE U pa3zbeJAMHEHUE C
3yOuyaThIM BEHIIOM MaxoOBHKa. Pa3bequHeHue HecTepHU ¢ 3yO4aThiM BEHIIOM MaxOBHKa IOCIE MycKa
JBUTaTeNsl JIOJDKHO TNPOUCXOAUTH aBTOMATHYECKH, TaK Kak M3-3a OOJBIIOrO MEepeaTOdyHOro 4Yucia
(10— 15) aroii mepenaun yacToTa BpalleHUs Baja craprepa Bozpactaer 10 10— 15 Teic. 00/MuH, UTO
MOJKET MPUBECTU K BBUIETY OOMOTKHU SIKOPSI MO AEHCTBHEM LIEHTPOOEKHBIX cuil. [l MpeoTBpalieH s
3TOro sIBJI€HHMs Ha OOJBIIMHCTBE CTapTepOB YyCTaHaBIMBaeTcs My@dra CcBOOOJHOrO XOja,
oOecnieunBaroIas nepeaady KpyTsiero MOMeHTa TOJIbKO BOJHOM HalpaBlIeHUU — OT Bajla cTapTepa K
MaXOBHKY.

Ha coBpeMeHHBIX aBTOMOOMJISIX YIpPaBJIeHHUE CTApPTEPOM JUCTAHIIMOHHOE — M3 KAOMHBI BOJUTEIIS.
[Ipu 5TOM yIipaBieHUH BKIIIOUEHUE CTapTepa OCYLIECTBIIAETCS KOHTAKTaMH €ro TSTOBOTO pelie.



[Tpn 3amMBIKaHUK KOHTAKTOB BBIKJIIOYATENsI IO OOMOTKE TSATOBOTO pelie MPOXOAUT TOK, CEPIACUHHK
3JIEKTPOMArHUTa BTATHBAETCS BHYTPh OOMOTKH, 8 COSIMHEHHBII ¢ HUM pblUar IepeMenaeT MIeCTEPHIO
MpUBOJa U BBOJUT €€ B 3alleIUICHHE C 3y04yaThiM BEHIIOM MaxoBuKa. [Ipu mnogHoMm 3anerieHuu
3yO4aTod Imepefayd CepACYHMK 4Yepe3 KOHTAKTHBIM JIMCK 3aMbIKAeT KOHTAKTBI M TOK OT
aKKyMYJIAITODHOM ©Oaraped IOCTyHaeT B OOMOTKY JJIEKTpOJABMraTelss. SKOopb 3IJIEKTpOJBUraTels
HAYMHAET BPAILAThCS U MepenaeT KPYTAIUl MOMEHT 4epe3 IIeCTEepHIO M 3y0uaThlii BEHEI] MaXOBUKa Ha
KoJIeHUaThlii Banm jBuratens. Ilocie mycka aBurarens BBIKIIOYATENIb PAa3MbBIKA€T KOHTAKTHI U LEMb
OOMOTKH 3JIeKTpOABHTaTeINs mpepbiBaeTcs. [lon neiicTBHEM MpPYKUHBI KOHTAKTHBIM JTUCK M IIECTEPHS
MeXaHHM3Ma IIPUBO/Ia BO3BPALIAIOTCS B UCXOJHOE MOJI0KEHHE.

Craprep cnenyer BKIOYaTh Ha BpeMs He Oosiee 5—10 c. Ecnu nBuratens He MycTHIICS, cTapTep
MOYHO BKJIFOYHTH TIOBTOPHO C MHTEpBaJIIOM He MeHee 30 ¢. DTOT MPOMEKyTOK BpeMEHH HEOOXOIUM IS
BOCCTAaHOBJICHHS pabOTOCIOCOOHOCTH aKKyMYISTOPHOH Oatapen. Britouars crapTep MOBTOPHO MOXKHO
He Oosiee 3 pa3 moAapsi, 3aTeM CJeAyeT HANTH M yCTPAaHUTh HEUCIPABHOCTh B CHCTEMAaxX MUTAHUS WM
3aKHUTaHUA.

[IInpokoe pacnpoCTpaHEHHE MOIYYWIM CTApTepbl C NPUHYIUTEIBHBIM 3JIEKTPOMArHUTHBIM
BKJIIOUYCHHEM, [HCTAaHIMOHHBIM YIpaBICHHEM ¢ HOMUHAIBHBIM HAmpsDkeHHeM mnwuTanus 12B.
KOHCTpYKTHBHO OHU HE3HAYUTEIBHO OTIMYAIOTCS MEKIY COOOH.

Puc.1 Dnexrpuueckuii craprep CT-130-A1

Craprep CTI130-A. DtoT crapTep ycTaHaBIMBalOT Ha jAurarensx asromobuieit 3MJI-130,
aBToOycoB JIA3-695H, JIuA3-677M u ap.

Onexrpuueckuii craprep CT-130-A1 cocrout u3 Kopiryca 23, ¢ BHYyTpEeHHEH CTOPOHBI K KOTOPOMY
MIPUKPEIUIEHBl YeThIpe MOJIOCHBIX OammMaka 4 ¢ oOMmoTkamu B030yxknaeHuss 3. C OOKOB KOpIyC
3aKphIBaeTCs KpbIIKaMHu | 1 15, B KOTOPBIX YCTaHOBJIEHBI CKOJIb3sAIIME noaqmunHuku 14, 16, 28. Ha
MOJAIIUITHUKAaX CMOHTHUPOBAH Bai 18, a Ha HeM sikopb 24. B masbl sikops ynoKeHbl OOMOTKH 25, KOHIIbI
KOTOPBIX MpPHUIASHBI K KOJUIEKTOPY 26, HAOpaHHOMY W3 OTJENIbHBIX MEIHBIX IJIACTHUH, N30JIMPOBAHHBIX
ApYT OT Apyra u ot Baja. K KoieKkTopy npyXKMHaMU MPHKUMAIOTCS YEThIPEe MEAHO-TpapUTHbIE IETKU
27, yCTaHOBIIEHHBIE B LIETKOJEP)KATENSIX, 3aKPEIUICHHBIX Ha Kpbllike 1. J[Be oTpuLaTeNbHbBIE IETKU
COEIUHAIOTCA Ha «Maccy», JBE IOJIOKUTEIbHBIE — HM30JUPOBAHBI OT «MacChl» U COEAMHEHBI C
oOMOTKaMu BO30yXkaeHus craprepa. Ha mepeqHeM KOHIE Bajia BBINOJHEHBI BHHTOBBIC LUIMLBI, Ha
KOTOpPBIX ycTaHoBieHa Mmy(dTa 20 cBoOomHOTO X012 ¢ mectepHen 19 mpuBoma. Ha xBocToBrKe My ThHI



MMEETCS TMOBOJOK 22, B Ta3bl KOTOPOTO BXOIUT BUJIBYATHIA phruar 13, KOTOpBI BTOPHIM KOHIIOM
COCAUHAETCS C PErYJIMPOBOYHOM TATOM sikopbKka 10 TsiroBoro peie.

Ban sxops craprepa Bpamaercss Bo BTyJkax. C BajloM sKOps CBsi3aHa ILIECTEPHs, BBOAMMAs B
3allenIeHue ¢ 3y0yaTbiM BEHIIOM MaxOBHKa BO BpeMs Iycka asurareis. [Ipoucxonut 3to ciaenyrommm
obpa3zom.

[Tocnie moBopoTa Kit0o4a B 3aMKE BBIKIIIOUYATENS 3aKUTAHUS 110 YAaCOBOM CTPENKE 10 OTKa3a TOK OT
aKKyMYJIATOpPHOM OaTapeu MmocTymnaeT B 0OMOTKY pefie BKiItoueHus. CeplieyHUK pesie HaMarHUYUBaeTCst
U 3aMbIKaeT KOHTAaKThl, BKJIIOYasg TEM CaMbIM BTSTMBAIOIIYIO U YJIEP>KUBAIOIIYI0 OOMOTKHU TSATOBOTO
pene. Ilpu mpoxoxkaeHWH TOKAa MO BTATHBAIOLICH U yJep>KUBarollell 0OMOTKaMm SKOpb BTSITHUBAETCS
BHYTph BTYJKU. [IpM 3TOM CBSI3aHHBIM C SKOpPEM pblYar BKJIIOYEHHUs uepe3 MY(PTy BKIIOYEHHUS U
OydepHyt0o TPYXKHHY BBOJMUT IIECTEPHIO B 3allCIUICHHE C 3y0YaThiM BEHIIOM MaXOBHUKA.
[ToctynaTenbHoOe IBUKEHUE LIECTEPHU OTPAHUYMBAECTCSI YHOPHBIM KOJBIIOM. 3a30p MEXAY IIEeCTEpHEN
Y YIOPHBIM KOJIBIIOM PEryJIUPYIOT BUHTAMU U CEPHIOM.

Bxon 3yObeB 1miecTepHd B BEHEL] MaxOBHKa oOOJeryaercs TeM, 4TO BTYJIKA, NEPEMELIasiCh IO
BUHTOOOpa3HOW Hape3ke Baja SKOps, cOooOlIaeT IIeCTepHE, KPOME IMOCTYIMATENbHOIO, eIIe
BpalarenbHoe JBmwkeHue. Korma mectepHs BoiaeT B 3allelieHue, KOHTAKTHOE KOJIbLIO, CBA3aHHOE C
SKOpEM dYepe3 INTOK, 3aMKHET KOHTAKThl TSITOBOTO pejie U BKIIOUUT CTapTep, KOTOPBIA ITYCTUT
neurareiab. OIHOBPEMEHHO KOHTAaKTHOE KOJBLO MPUKMETCS K YIOPYroMy KOHTAaKTy, U TOK OT
aKKyMYIIATOPHON OaTapeu MOiieT B MEPBUYHYI0 OOMOTKY KaTyIIKH 3aXuraHus uepe3 3axum BK,
MUHYsI JONOJHUTENbHBIA pe3uctop. CbeMHas KpbIIKa JaeT BO3MOXKHOCTb IPU HEOOXOJAUMOCTH
3aUUIIATh KOHTAKTHI.

[Ipy 3amMblKaHMM KOHTaKTOB TSTOBOTO pej€ BTATMBaIOIIas OOMOTKa OTKJIIOYAETCS, MOCJIE YEro
SKOpPh peJie YICPKUBACTCS TOJIBKO OJHOW OOMOTKOH. MarnwtHoe ToJje, co3JaBacMoe OOMOTKOM,
OKa3bIBAETCSI JIOCTATOUYHBIM [UJISl yAEpXkKaHUS CTapTepa BO BKIIOUYEHHOM COCTOSIHUHM, TaK Kak IMOCIe
BKJIFOUEHUS CTapTepa MEXAY CEpJIEUHUKOM U SIKOPEM TITOBOIO PEJIE OCTAETCS OYEHb HE3HAUUTEIbHBIN
BO3IYLIHBIN 3a30D.

[Tocne mycka nBUTaTeNs SIKOPb CTapTepa pa3oOIIaeTcsl ¢ BEHIIOM MaxoBHKa My(Toil CBOOOIHOTO
xoja. Ee OCHOBHBIMHM 4acTAMHU SIBISIOTCS HapyxHas oOoiiMa C BTYJIKOM M BHYTpEHHssI oOoiiMa ¢
mecrepHeil. HapyxxHas o0OoilmMa umeeT 4eTblpe KIMHOBHUIHBIX Ia3a, B KOTOPBIX MOMEIIEHBI CTalbHbIE
pONUKU. YCWINEeM MpYXHUHBl Yepe3 TOJIKaTeNlb POJIMKHM OTKUMAIOTCA B Y3KYI0 4YacTh Ia30B HU
3aKJIMHUBAIOTCS MEXAy oOoiMamu, Giarojapsi 4emMy MpU BPALIEHUH SKOPsSI MMPOTHUB YaCOBOM CTPEIKU
LIECTEPHS MEepeaeT KPYTALIMI MOMEHT OT BaJla IKOPSl HAa BEHELl MaxOBUKA.

MydTta cBOOOIHOTO X0OJa HE paccuuTaHa Ha MPOJOIKUTENBHYIO paboTy, TOSTOMY BO M30€XKaHUe
MOBPEXKIACHUM MyPTHI CTapTEep HEOOXOAUMO BBIKIIIOUAThH CPa3y Ke MOCe MycKa IBUraTels.

[locne BBIKIIOYEHHUSI CTapTepa SKOPh TATOBOTO pejie, a BMECTE C HUM M BCE€ JAETalld MPUBOAA
BO3BPAILAIOTCS B HCXOJHOE ITOJIOKEHUE BO3BPATHOM MNMpPYKWHOM. IIpyxknHa cMsargaer ymap BTYJIKH O
KpBIIIKY KOpIyca cTapTepa. bBpicTpoMy BBIXOQy IIECTEPHM U3 3alEIUICHUS  CIIOCOOCTBYET
BUHTOOOpa3Hasi Hape3ka Bajia SIKOpsi, Ha KOTOpyl0 My(Ta cBOOOJAHOIrO XOja, Bpallasch IOCiE MycKa
nBUTaTess ObICTpee SIKOps, HaBepThIBaeTcs, MoA00HO raiike. Eciu, mycTUB nBUTaTeb, HE BBIKIIOUUTH
cCTapTep BOBpEMsI, TO BBIKIIOUEHHE MPOU30MIET aBTOMATHYECKU Ojarojaps TOMY, YTO OOMOTKa peie
BKJIIOUEHUSI COEMHEHA C MACCOM Yepe3 AKOpb F€HEPATOpa, U TEHEpaToOp cpa3y IMOocie IMyCKa ABUTaTeNs
MOIIJIET B OOMOTKY pelie TOK, UAYIIUNA HaBCTPEUIYy TOKY OT aKKyMyJIATOpHOH OaTapeu. CepAeuHuK pemne
pPa3MarHUTHTCS, €r0 KOHTAKThI PAa30MKHYTCS U 1[elTb OOMOTKH TSTOBOTO pelie OyAeT pa3oMKHYTA.

[Ipu nepememieHnH SIKOpsI Tapenb4aTblii JAUCK 3aMBIKA€T KOHTAKThl pejie M pblyar BBOJUT
IIeCTepHI0 MeXaHW3Ma IpUBOJA B 3alleIUICHHE C BEHIIOM MaxoBHKa. [lepemermieHune MexaHu3Mma
npuBoJia (My(QThl) MPOUCXOAUT IO MPSMOJIMHEHHBIM HUTKIIAM Basa akops. [Ipy BHIKIIIOYEHHOM TSATOBOM



pene 3a30p MEXy IIECTepHEH MPUBOJA W YIOPHOW mai0oil qomkeH ObiTh paBeH 0,5—2,0 mm. DTOT
3a30p KOHTPOJIMPYET MPaBUILHOCTh COOPKHU CTapTepa U TSATOBOTO peJie.

MexaHu3M npuBOAa 00ECIIEYNBACT BBOJ U yIepPKaHUE IECTEPHH CTapTepa B 3aLCTIICHUH C BEHIIOM
MaxoBHKa, TMepefady KpYTALNIEro MOMEHTA DJIEKTPOABUTATEIEM M MPENOXpaHseT CcTapTrep OT
MOBPEXKICHUS TI0CIIE ITyCKa ABUTATEIISI aBTOMOOMIISL.

Jlnsi mpenoTBpalieHusi u3Hoca 3yObEeB XpamoBOM MY(THI M CHIDKEHHUS IIyMa B MOMEHT, KOI/a
JBUTATEb IYIIEH, a CTapTep ellle He BKIIOYEH, MPEAYyCMOTPEH MeXaHu3M OyiokupoBanus. BHyTpu
BEIOMOM MONYyMY(PTHI HaxOIATCS TPH IUIACTMACCOBBIX CyXaps C paadaibHbIMU OTBEPCTHSIMH, B
KOTOpbIE BXOJIAT Hampamisitomue mtudrtel. HapyxkHas MOBEpXHOCTh cyxapeil uUMeeT KOHHYECKYIO
(acky, NpuiIeraruyio K BHITOYKE CTAIBHOIO KOJbIla, YCTAHOBIEHHOTO B Beayliel nonymydre. Kombio
MPUKUMAET CyXapH K HaIpaBJIsIOIEH BTYIIKE.

UroObl 00NEryuTh IYyCK JBUTATENS NpPU HHU3KUX TEMIEeparypax, NPUMEHSIOT pa3JInYHbIe
[IOJIOTPEBATENIM  BO3[yXa BO BIIYyCKHOM TpyOONpOBOJAE AM3ENEH, a TaKKe XHJIKOCTU B CHCTEME
OXJIOKJICHUS M Maclia B TIOJIZIOHE KapTepa KapOropaTOpHBIX JBUTaTeNed u nu3eneit. [lomorpeB Bo3myxa
BO BIIYCKHOM TpPYyOONpPOBOAE U JKUIKOCTH B CHUCTEME OXJIaXJCHUsA OOecrneduBaroT Oojiee IMOJIHOE
UCIapeHue TOIUIMBA M XOpolllee MEePEeMEIIMBaHNE €ro MapoB C BO3AYXOM B IWJIMHIpax JABuratens. B
pe3yNbTaTe CO3JAI0TCSl YCIOBUS OBICTPOTO BOCIUIAMEHEHHUS M IMOJIHOTO CTOPaHMs TOILTUBOBO3AYIIHON
cmecu. [lomorpeB Macia B cucTeMe CMa3KH CHIDKAET €ro BSI3KOCTh, YTO CHOCOOCTBYET MOBBIIICHUIO
4acTOTHI BpallleHUsI KOJIEHYaTOr0 Bajia IBUTaTelis MPH IYCKE ero CTapTepoM.

[TpuHtun neiicTBUA TOJOTpEeBaTeNsi OCHOBAH HAa MCHAPEHHH TOIUIMBA B (DaKENbHBIX IITH(PTOBBIX
CBCYAaX HaKaJIMBaHWA W BOCINNIAMCHCHHM ITApPOB TOIJIMBA B CMECHU C BO3OYXOM. Bo3uukmmni IIpu 3TOM
(baKen moaorpeBacT HOCTyHI/IBHII/Iﬁ B NWJIMHAPBI ABUT'aTCJIA BO3AYX.

B snexTpuueckyio cxemy 35eKTpO(aKeIbHOTO MOIOTPEBATENS BXOAAT JBE AIIEKTPO(daKeIbHbBIC
CBEYM, YCTAaHOBIIEHHBIE BO BITYCKHBIX TPyOax [BUTATENs, AJIEKTPOMATHUTHBIM TOIJIMBHBIA KiamaH,
TepMopelne ¢ 100aBOYHBIM PE3UCTOPOM, KHOMOYHBINM BHIKIIOYATENh MOJOTpeBaTessi, KOHTAKTOp, pene
BBIKJIIOYCHHSI PpE3MCTOpa CBeYe M KOHTpoJbHas Jsamma. J[ns 3amuTsl  AieKTpodakeabHOro
MOJIOTpEBATENS OT KOPOTKHUX 3aMBIKAHUW B CXEMY BKIIOUEHBI MPEAOXPAHUTENH, a MOTPEOISIEMBIU TOK
M0/I0rpeBaTesieM KOHTPOJIUPYETCS aMIEPMETPOM.

Ilocne mycka aBurarenst M BO3BpAllleHUs KIJlOYa BBIKIIOYATENs MPUOOpPOB M crapTrepa IepBoOe
MOJIOKEHNE BOJMTENIb MMEET BO3MOXHOCTH HEKOTOPOE BpeMsi MOJJEPKUBATh TOpeHue ¢akena BO
BITYCKHBIX Tpy0ax, Jiep>ka BKJIFOUEHHOM KHOIIKY BBIKITIOUATEIS.

B xopmyce ¢akenpHOW CBeYM pPacHoONIOKEH HArpeBaTENbHBIM 3IEMEHT, MPEACTaBISAIONINI co00i
METAITMYECKUI KOXYyX, BHYTPH KOTOpPOTO 3allpeccoBaHa CIUpalb B HAMOJIHUTeNe, 00aaarolieM
XOpoIleH TeMJIOMPOBOJHOCTEIO W OOECTIEUMBAIONIEM DIEKTPUYECKYI0 HW3OJSIHUI0 CIHpPAId  OT
METaJUIMYECKOT0 KOXyXa.

TomuBo K cBeYe MOJIaeTCs MO MTYIEPY M OYMINACTCS C TOMOIIbI0 PribTpa. TormmBo g03upyeTcs
KUKIIEpOM. BHYTpH cBe€YM TOIIMBO MPOXOAUT IO KOJBLEBOW MOJOCTH MEXAY HarpeBaTelbHBIM
AJIEMEHTOM M TPYOKOM, T/Ie OHO HarpeBaeTcs U ucnapsiercs. JJis yBemudeHus MOBEPXHOCTH HarpeBa u
UCIapeHus MpelycMOTpeHa ceTka. B HukHell yacTu cBeun K TpyOKe NMpHUKperuieHa oObeMHasl CeTKa,
OKpY)K€HHasi DSKpaHOM C JBYMs psIaMd OTBEPCTHH i Tpoxoda Bo3ayxa. OObemHas ceTka
YBEJIMYMBAET IMOBEPXHOCTh UCMAPEHUSI U CTOpPAHUs TOILIMBA. DKPaH NMPEIOTBpAIIaeT CPbIB U 3aTyXaHHE
(hakena MpH MOBBIIEHUN CKOPOCTH JBUKESHHSI BO3/IyXa BO BIIYCKHOM TPyOOTIPOBO/IC ABUTATEINS.

Odopmienue oTuera o padore.
[IpeacTaBuTh CXeMy DJIEKTPOIYCKOBOH CHCTEMBI, ONHCAaTh HPUHIUN €€ paboThl, MOPAIOK
paz00pKu U COOPKH.



KoHTpoJibHBbIE BONIPOCHI:

1. Ha3nauyeHue 3J1eKTPONYCKOBOM CHCTEMbI.
2. OcCHOBHBIE 3J1eMEHTHI JJIEKTPONYCKOBOIi CHCTEMBI.
3. I[IpuHnun padoThl 3J1eMeHTOB cUcTeMbI dJiekTponycka /IBC.

TEMA 1.YcTpoiicTBO aBTOMOOWIIS
Tema 1.3. TpancMuccusi aBTOMOOHJIEI.

IIpakTuyeckoe 3ansaTue 11.
Tema: «A3yueHue ycTpoiicTBa U padoThI CleNJIEHHI U UX PUBOI0OB)

Leasb padoThI: 3aKpeIuIeHUE TOJTYYEHHBIX TEOPETUYECKUX 3HAHUH, MPAKTHUYECKOE M3Y4YECHUE
yCTPOICTBA U pabOTHI CLETIICHUI U UX MIPUBOIOB

Heo0xonuMmble cpeacTBa U o6opyaoBanue. paspe3 aBromoomins BA3-2121, arperar paspesHoit
BA3, y3nbl 1 feTany cuenieHuH.

3aganue:

1. I3yuuTh yCcTPONUCTBO, Ha3HAUCHHUE CIIETNICHUS U ero MpuBojaa. COCTaBUTh CXeMY CIIETICHUS U

€ro MPHUBOJIOB.

2. V3yuuTh mOCIEI0BATENBHOCTh PA300PKHU U COOPKH JeTallei CIeTNIEHUS U ero MPUBO/A.
CocTaBUTh aNrOpUTM JEHCTBUI NPU IPOBEACHUU Pa300POYHO-COOPOUHBIX padoOT.

Xoa padoThI: M3YYHTh Ha3HAYCHUE W TPUHIUI JICUCTBUS CICIUICHHUS U €r0 NPHUBOJA, HAYIUTHCS
pa3bupath U coOupath My(THI CLIETIICHUS.

Teoperuyeckas 4acTh:

I'maBHOE Ha3HauyeHUE CLEIUIEHHS COCTOUT B IUIABHOM IPUCOCAVMHEHMM MAaxOBHKa IBUIaTENs K
NEPBUYHOMY Bally KOPOOKH Iepeiad BO BpeMsl IBUKEHHS C MECTa U BO BpeMs IEpeKII0UeHUs] KOPOOKH
nepenad. Ecam yk coBceM IpOCTO, CLEIUIEHME - JTO BBIKJIIOYATENb KPYTALIEro MoMeHTa. OueHb
BAXHBIH MOMEHT — IIPU PE3KOM TOPMOKEHMH Ha BKJIIOYE HHOH CKOPOCTH, CIEIUIEHHE yOEepeKeT
TPAHCMHUCCHIO OT MEXaHUYECKOMN NEPETPY3KH U, KAK CIEICTBHUE, OT JOPOTOCTOSAIIETO PEMOHTA.

Paccmorpum Buzbl cuervieHus. Ilo xonmuuecTBy BEJOMBIX AMCKOB CLEIUIEHHS JENATCA Ha
OJHOAMCKOBBbIE 1 MHOTOAMCcKOBBIe. Hanbosee pacnpocTpaHeHo OJHOIUCKOBOE cleruienue. M3-3a Toro
B Kakoil cpesie paboTaeT CUEIIEHHE, OHO OBIBaeT CYyXHM M «BJIAXHbIM». CyXue CLEIJIeHHUs camble
MOMYJISIPHBIE Y aBTONPOU3BOJUTENEH, €CH ClieTieHue paboTaeT B MaclisHOM BaHHE, OHO CUUTAaeTcs
«BIaxHeIM». llo mnpuBomy B fAelicTBHE MEXaHUM3Ma CLEIJIEHUS CYLIECTBYIOT MEXAHHUYECKHE,
THIpaBIMYECKUEe, DJJIEKTPUUECKHe M KOMOMHMpOBaHHbIE BapuaHThl. bonee mnoapoOHO MPUBOJI
paccMOTpuM HIKe. KOHCTPYKTHMBHO CLEMJIEHHE pa3inyaercss Mo Crocol0y HaXKaTHs Ha MPHKUMHON
JUCK, CYLIECTBYET JBa BHJAA: KPYrOBOE pAaCIOJIOKEHUE IPYKHH M CUCIUICHUS C LEHTPAJIbHON
nradparmoi.

B cocraB y3ma (cuerieHus) BXOJAT: HaKUMHOM JHUCK, TUCK CIETUICHUS (BEIOMBIN), BBIKUMHOMN
MOAIIMIHUK, BWIKAa NPUBOJA BBDKMMHOIO MOJIIMITIHMKA, CUCTEMA INPUBOJAA U IeENalb BBIKJIIOUEHUS
CLEIUICHUS.

HaxxuMHON AMCK, B HApOJleé UIMEHYEMBbIH «KOP3UHOW», MPECTaBIseT coO00 OCHOBAHHE BBITYKION
Kpyrioi gopmbl. B ocHOBaHuE BCTPOEHBI BBIKMMHBIE MPYKUHBI, KOTOPbIE COETUHEHBI C MPUKUMHON
IUTOIIAZIKOW, Tak e Kpyriod c¢opmbel. Ilmomanka uMeer aAuaMeTp COM3MEPUMBIH C JIHAMETPOM
MaxoBHKa M OTHUIM(OBaHA ¢ OJHON CTOpPOHBI. HakuMHBIE MPYKUHBI CBOJIATCSA K LIEHTPY «KOP3HHBI»,
I7I€ HAa HHUX, BO BpeMs BBDKHMMA, BO3JECHCTBYET BBDKMMHOM MNOJIIMIHUK. HaXMMHONW IUCK KECTKO
COEMHEH C MaXOBUKOM. B 3a30p Mexay Npr>KUMHOW TUIOMIAJIKOM M1 MaXOBUKOM BCTaBIISETCS, BEIOMbIN
JICK CLICILICHHUS.

Jluck cueruieHust (BeIOMBI) UMEET OKpYyriyio (OpMy UM KOHCTPYKTHBHO COCTOUT M3 Jy4EBOTO
OCHOBaHHUS, (PUKLIMOHHBIX HAKJIAJOK, HUIMIEBONH My(QTHI, Ul NPHCOSAWHEHHs IEPBHUYHOIO Baya
KOpoOKkH nepenad. Tak *ke B COCTaB BXOASAT NMPYKUHbBI — YCIOKOUTENIHU, UIU AeMII(EepHbIE MPYKHUHBI,



KOTOPBIE PACIIONIOKEHBI 110 KPYTy HutnieBoi Mydtel. [Ipennaznadensl s CriaXuBaHus BUOpaIuil Bo
BpEMS BKIIIOUEHUS CLIETIIICHUS.

@OpUKIMOHHBIE HAKIAaJKH W3TOTAaBIMBAIOTCA M3  YIVIEPOAHOIO KOMIIO3UTHOI'O MaTepuala,
CYLIECTBYIOT HaKJIaJKH U3 KEBJIAPOBBIX HUTEH, KEpaMUKH U T.A. Haknaaku Kpemnsrcst K OCHOBaHUIO IIPU
[IOMOIM 3aKJENOK, TaK kK€ Kak M HumneBas MyQTa, KOTOpas pacloyio)KeHa BHYTPHU HaKJIaJloOK.
BBDKMMHOW TOIIIMITHUK MPEACTaBIsSET COOON MOIIIMITHUK, Y KOTOPOTO OJHA CTOPOHA BEHITIOJHEHA B
BUJIE HAXMMHOM IUIOIAAKH KPYTiaod (OpMBI COM3MEPUMON ¢ JUAMETPOM PACIOJIOKEHHBIX B LIEHTpPE
«KOP3UHBD) BBDKUMHBIX ITPYKHH.

BbDKMMHON MOJIIMITHUK PacIioyaracTcsl Ha BRICTYNAIOIIEM U3 KOPOOKH Mepeiay INEpBUYHOM Bajle.
IIpaBna, kpenuTcs MOAIIMIIHUK HE HA CaM BaJl, 4 HA 3alUTHBIA KOXKyX Bana. [logmmnHuk B neicreue
IIPUBOJUT «KOPOMBICIO» WJIM BWIKY IPUBOAA, KOTOpas Ha)XMMaeT Ha OINpaBKy MOJIIUITHUKA,
UMEIOIYIO CIELHalbHbIe BBICTYIBl. B HEKOTOpBIX cCllyyasiX BMJIKAa W HOJIIMIHUK (DUKCHPYIOTCS
CTOHNOPHBIMH TIPY)KUHAMU. BBDKMMHON MOJIIMITHUK MOXET OBbITh HaXHMHOTO JCHCTBHS, WIH
orTsaruparoniero. OTTATUBAIOIIMN NPUHIMI PAOOTHl MOJIMIMITHUKA MPUMEHSAETCSI BO MHOTMX MOJAEISIX
aBromobuiet Peugeot.

Cuctema npuBoja B JEHCTBHE CLEIUICHHs, KaK FOBOPUJIOCH BBIIIE, MOXKET OBITh MEXaHHUecKas,
TUIpaBIMYECcKasi, JJIEKTpUUecKasi Ui KOMOMHUPOBAHHASL.

1. Mexanuyeckasi cucTeMa NPHBOAA MpeanoJaraer mnepeaavy YCHJIUSI HAXKaTUSA Ha
nejaJib ClelJIeHUs] HA BBI)KUMHYI0 BHJIKY TPocoM. [1oABH:KHBII TPOC HAXOAUTCA BHYTPH KOXKyXa.
Koxyx ¢pukcupyercs: nepea neaajibio BbIKHMA CLHEIVIEHUS M Nlepe/l BBIKUMHON BHJIKOM.

2. I'mapaBiuyeckasi cucreMa MNPHBOAA COCTOMT M3 TIJIABHOTO TI'MAPABJINYECKOIr0
UMJIMHIPA M Padoyero MHJIMHAPA, COEIUHE HHBLIX MEKIY €000ii TPyOKoOii BHLICOKOIO IaBJIeHHSI.
IIpunakaTuu Ha neadb, B AeiicTBHE NPUBOAUTCH IITOK IVIABHOI0 HUJIMHAPA, HA KOHIIe KOTOPOIo
YCTAHOBJIEH MOPUIEHb ¢ Mac/10-0eH30-cToliKkoi MaHkeTol. [lopuieHs B CBOIO oYepeab HaKMMAaeT
HAa pa0o4yI0 KUAKOCTh, 00bIYHO TOPMO3HYIO, H CO3/1aeT JaBJeHHe, KOTOpOe Nepegaercs Mo Tpyoke
K pa0oyemy nmiauHApy. Padoumii mmiamuap, Tak ke uMMeeT pPado4yMil IITOK, COCIMHEHHBIN ¢
nopmwenbkoM. Iloag naBjieHMeM mnopHieHeK NPUBOAMTCH B JelicTBHe M ToJkaeT wToK. IllTok
HA)KMMaeT Ha BBIKHMHYK0 BWIKY. Pa0ouyas KHUAKOCTHL HAXOAWTCH B CHENHMAJBLHOM Oadke W
CaMOTEKOM I01aeTcH B IVIABHbIN UJIMH/AP.

3. JJIeKTpuYecKass cuUcTeMa MNPHBOAA CHeIIeHHs] BKJIIOYaeT B ce0s 3JIEKTPOMOTOP,
KOTOPBIN BKJIIOYaeTcd NPH HAXKATHH HAa neganb cuemieHus. K 3jgexkrpomoropy npucoeanHeH
Tpoc. Jlajiee BBIZKMM NPOMCXOJUT KAaK B MEXaHUYECKOM BapHaHTe.

[legane cuenjeHUs HaxXOIUTCS B CaJloHE aBTOMOOWIIS, Bcerja sBiseTcs KpaiiHel cieBa. B
aBTomoOmiax ¢ AKIIII nenanu cueruienust HeT. Ho cam MexaHH3M CLEIUIEHUS NPUCYTCTBYET, O HEM
OyJIeT pacckazaHo HUXKE.

CaMoe pacnpOoCTpaHEHHOE Ha JITaHHOE BpPEMS 3TO CyXO€ OJHOIMCKOBOE, ITOCTOSHHO BKJIFOUEHHOE
cueruienue. [IpuHuun paboTsl cuerIeHHs] aBTOMOOMIISE CBOJIUTCSL K MJIOTHOMY CKaTHIO MEXITY COOOi
pabounx MOBEPXHOCTEH MaxOBUKA, HAKJIAJOK JUCKA CIEMJICHUS U MPUKUMHON MMOBEPXHOCTH
«KOP3UHBI».

B pabouem mnonoxeHuu, MoJ JEHCTBUEM BBDKMMHBIX MPY)XUH TNPHKUMHOW JIUCK «KOP3UHBI»
IUIOTHO MpUJIETaeT K JUCKY CIEIJIEHUS U MPHKMMaeT €ro K MaxoBHKY. B mumuneByio Mydry 3axoaut
MIEPBUYHBII BaJl, COOTBETCTBEHHO M KPYTAILIMI MOMEHT IIEPENAECTCS HA HETO OT IUCKA CLETUICHUS.

[Ipn HaxkaTMM Ha meganb BOJUTENEM B JEMCTBHE BCTyHmaeT CHCTEMa MpPHUBOJA, BBDKUMHOMN
MOJIIIMITHUK HAXUMAeT Ha BBDKHUMHBIE MPY)XHUHBI U pabouasi MOBEPXHOCTh «KOP3UHBD» OTXOAMT OT
JcKa cueruieHus. JIuck BpICBOOOKJaeTCsl, M IEPBUYHBIN BaJl KOPOOKHU Mepeiay MpeKpaliaeT BpalieHue,
XOTS JIBUTATENb MIPOJ0IDKAET paboTaTh.

B n1ByX AMCKOBBIX BapHaHTax MPHUMEHSIOTCS JIBa JWCKa CIEIJIEHUS U «KOP3WHa», KOTOpas MUMEET
1Be paboure NOoBEpXHOCTH. Mex 1y pabounMH MOBEPXHOCTAMH BEIYIIETO MCKA PACHOI0KEHa CUCTEMA
PETYJIIMPOBKM CHUHXPOHHOI'O Ha)KaTHS W OTpaHUuYMTENIbHbIE BTYJIKH. Bech mpolecc OTCOeAMHEHUS
MaxOBHKa OT IEPBUYHOIO Baja IPOUCXOJNT, KaK U B OJHOJUCKOBOM BapHaHTE.



B aBromarnyeckux KopoOKax mepenad NpPUMEHSETCS B OCHOBHOM MHOTOJMCKOBOE BIIQXKHOE
cuersienue, xots cymectByioT AKIIII ¢ cyxum cremnenueM. TobKO BOT BBDKMM HPOMCXOIUT HE
Ha)KaTHEM Ha Tefaib (MeAany MPOCTO HET), a CIEHUaJIbHBIM CEPBOIPUBOJIOM, B HApoOJe MMEHYEMbBIM
akTyaTtopoM. Kcraru, mepexitoueHne nepeaad MpPOUCXOIAUT TaK K€ MPU MOMOIIM 3TUX MEXaHU3MOB.
Pa3nnyaroTcsi HECKONBKO BHAOB aKTYaTOPOB: D3JEKTPHUYECKHUH, NPEICTABIAIONIMNA COOOH IIAroBbli
JBUTATeNb U THAPABINYECKUN BBIOJHEHHBIA B BUAE THAPOLMIMHIPA. YTIPABICHUE CEPBONPUBOJAAMU
OCYIIECTBIISICTCS MIPU MTOMOIIH 3JIEKTPOHHOTO OJ0Ka yHpaBIeHUs (IS SJIEKTPUIECKUX CEPBOIPHBOJIOB)
U TUJIPABIIMYECKUM PACIIPENEIUTENEM (ISl TUAPO AKTyaTOPOB).

B poGoTu3mpoBaHHBIX KOpPOOKax mepenady NPUMEHSIOTCS JIBa CIEIJICHUS, KOTOpbIE pabdOoTaroT
nornepemMeHHo. [Ipyu BBDKMME MEpBOTO CHEIUICHHS JJIsi aBTOMAaTHYECKOTO MEpEKIIIOYCHUs, Harpumep
NIEPBOI1 Mepeauu, BTOPOE 0XKHUIACT KOMAHIbI JAJIs1 BBDKUMA JUTSI IEPEKITIOUEHUS CIIEAYIOIEH Mepe1aun.

Ectb eme ogun BuA CremieHHUs MpUMeHsieTcs B Bapuatope. Kiaccuueckuii BapuaTop 3TO IIKHB, Y
KOTOPOTO OT IEHTPOOEKHON CHUIIBI HAYMHAIOT «CXOJUTHCA» «IIEKW». MeEXIy HUMH Pacroliaraercs
KJIMHOBHJHBIH pEMEHb, KOTOPBII HATATHUBACTCS BO BpeMs cxkarusi «uiek». llocrme cxatus peMeHb
HauyMHAET BpallaTh BEJAOMBIH MIKKB. BapuaTop nmpumenseTcs eme He Tak 9acto. MHOTHE aBTOIOOUTEH
Ha3bIBAIOT €TO EIIE «CHIPHIM» M HENOPAOOTAHHBIM.

Od¢opmiienue oTyera o padore.

[IpencraBuTh CXeMy CIEIICHUS U €r0 MPUBOIOB, ONMKUCATh MPUHIIUIT PabOThI, MOPSIOK Pa30OpKU U
COOpKH.

KoHTposibHbIE BONIPOCHI:
YerpoiicTBoO M padoTa OIHOAUCKOBOE cLeNIeHne?

YcrpoiicTBo M padoTa ABYXAMCKOBOE clenienne?

YcrpoiicTBO M padoTa MeXaHUYeCKHii MPUBO/ BHIKJIIOYEHUS clerieHus ?

YcrpoiicTBO 1 padoTa MeXaHHU3M ClelJIeHHs PbIYAaKHOT0 THna?

YcrpoiicTBo M padoTa ruipaBJINYeCKUil NPUBO/ BLIKJIIOYEHHUS CLHenJIeHus?
YcrpoiicTBO M padoTa MHEBMOTHAPABIUYECKH YCHINTENb BBIKIIOYEHHUS CHeNnJeHus1?
YerpoiicTBo M padoTa racuTes b KPYTHIBHBIX KoJieOanni (nemndep) cuensienuns?

No o s~hE

IpakTuyeckoe 3ansiTue 12.
Tema: «3yuenne ycrpoiicTBa u padoThbl KOPOOOK mepesay»

Heap padoThl: 3aKperuieHne MOJTYYEHHBIX TEOPETUYECKUX 3HAHUMU, MPAKTUUYECKOE U3yUYEHHE
yCTpoiicTBa U paboTHl KOPOOOK Nepeaay

Heo0xoauMble cpeacTBa H 060py10BaHHUe; [IaKaThl, cTeHA-TpeHa)e p «KIIIT apromobmneii (FA3
21, TA3 53, KAA3, 3UJI 130, BA3 2109, 3UJI 164, AKIIII Mepcenec)», CTEHA-TPEHAXKE p
«Pazmarounas kopooka KAMA3

3ananue:

1. I3yunts ycTpoiicTBO, Ha3HaueHue KopoOok nepenad. Haueptuts cxemy KIIII.

2. V3yuuTh MOCIIEI0BATEILHOCT PA300PKU U COOPKH JieTaneld KopoOok nepenad. CocTaBUTh
QJITOPUTM JIEHCTBUIA NIPU BBIIOJTHEHUN Pa300pOYHO-COOPOUYHBIX padoT.

Xoa padoThl: U3yUNTh Ha3HAUCHHE W TPUHIIMIT ISHCTBUS KOPOOOK Tepeiad, Hay4nThCs pa3oupaTh
U cobupaTb KOpoOKH nepeaay

TeopeTuyeckasi 4acTh:

KopoOka mepemau sBIsSieTCSI BaXHBIM Y3JIOM B YCTPOWCTBE aBTOMOOWIIS M TpeaHa3HAueHa ISt
nepefayd MOIIHOCTH JBUTATeNs] K BeIyLIMM KojiecaM. B mporecce mepegauyd MOIIHOCTH, B BHJE
KPYTSIIET0 MOMEHTa, MPOUCXOIUT €ro TpaHcopmanus (YBEIWYCHUE WU YMEHBIICHHE), N3MECHEHHE
HampasieHus U T.1. Bropoe npennaznaueHne KOpOOKH mepeady — OTKIIOYEHUE KPYTSIIEro MOMEHTa OT



TPaHCMHCCUH, UCKIIOUEHUE — MEXaHW4YecKass KopoOka. B aTom Buae KOpoOOK OTKIIOUEHUE KPYTSAIIETO
MOMEHTA ITPOUCXOIUT MPHU MOMOIIU OTIAENBHOIO y3Jla — clenjaeHus. PaccMOTpUM HuXke BCE KOHLENTHI
KOpOoOOK mepenady, MX OCHOBHBIE IUIIOCHI M MHHYCBHI, NEPCIEKTUBbL. Pa3inuyaroT OCHOBHBIE BUJbI
KOpOOOK nepezaau:

MexaHnudeckas kopooka (MKIIIT)

aBTOMaTuyeckas kopooka (AKIIIT)

pobotusupoBanHas kopodka (PKIIIT)

BapuaTHBHas KopoOka (BapuaTop)

Mexanunueckas kopoOka nepeaay (MKIIII) npencrasiser cob6oit Habop mecTepeH, KOTOPhIE BXOISAT
B 3alelUICHWEe B PpaA3IMYHBIX COYETaHMsX, o00pa3ys HECKOJIIbKO Ilepefad MM CTyNeHeH c
Pa3IMYHBIMH [IEPEIATOYHBIMUA YKciaamMu. Yem OoJbllle YHMCIO0 Iepeaad, TeM JIydlle aBTOMOOWIIb
«IIPUCIIOCAOIMBAETCS» K PA3IMUHBIM YCIOBUAM JIBUKEHHUS.

CrymneHdaTsle MEXaHUYECKHE KOPOOKHU Iepeqad BBIIOIHIIOTCA IO JBYM CXEMaM: TPEXBaJbHBIC U
IByxBaJlbHble. TpexBajibHas KOpoOKa mepesrad yCTaHABIMBAETCS, KaK IPaBUJIO, HAa 3aJHENPUBOJHBIE
aBTOoMOOWIN. J[ByXBaJlbHas MeXxaHMuYecKas KOpoOKa mepenad MPUMEHSIETCSl Ha NepeIHENPUBOIHBIX U
3aJHEMOTOPHBIX JIETKOBBIX aBTOMOOWJIAX. YCTPOWCTBO M NPHUHLMII pabOThl 3TUX KOPOOOK mepenad
HUMEIOT Pa3INyus, I03TOMY OHH PACCMOTPEHBI OTJEJIBHO.

TpexBanbHasi kopoOka mepena4. Kak cieayer U3 Ha3BaHMA, Takas KOpoOKa MMeeT TPU Baja:
BEYILLMI, IPOMEKYTOUHBIN U BETOMBIH.

Benymuii Ban coenuHserca co cuemsieHueM. Ha Bany uMMEOTCS IIMIBI Ul BEJOMOIO JHMCKa
cueruieHus. Jlanee KpyTAIuil MOMEHT [I€pPelaeTCsl Yepes3 MECTEPHIO, HaXOAIIYI0CA Ha Bally B KECTKOM
3aLEeMJICHUH, HA IIPOMEKYTOYHBIN Ball.

[TpomexyTOUHBII BaJl pacroOKEH MapajulebHO Beayniemy Banmy. Ha Bamy pacronmaraercst 670K
LIECTEPEH, HAXOJAIMICS C HUM B KECTKOM 3alCTUICHUU.

Benowmsblil Baj pacrosioxKeH Ha OJHOW OCH C BeAyHIMM. Takoe pacloyioKEHHE OCYLIECTBIIETCA 3a
cueT NOJMIMIHUKA Ha BELYIIEM Baly, B KOTOPbIi BXOJIUT BeIoMbIi Banl. K& CTKOli CBA3M OHM HE MMEIOT
U BPALIAIOTCS HE3aBUCUMO JAPYT OT Apyra. biok mectepeH BenomMoro Bajga HE MMEET 3aKpPEIUICHHUS C
BaJIOM U CBOOOJHO BpalaeTcss Ha HeM. Mexly LIecTepHsIMU BEIOMOTro Baja pacrojiararorcs My(Tbl
CUHXPOHU3ATOPOB. My(Thl UMEIOT JKECTKOE 3alleIJICHHE C BEJIOMBIM BaJOM, HO MOTYT JIBUraThCs IO
HEMYy B NpPOJOJIbHOM HANpaBlIE€HUU 3a CYET UUIMLEBOro coeauHeHus. Ha Topuax MyQdThl UMEIOT
3yOuaTrble BEHIIbl, KOTOPbIE MOTYT BXOJUTh B COEMHEHHE C COOTBETCTBYIONIMMHU 3y0UaThIMU BEHIIAMU
HIecTepeH BegoMoro Baina. Ha coBpeMeHHBIX KOpoOKax mnepesiad CHHXPOHU3AaTOPhl YCTAaHABIMBAIOTCS Ha
BCEX Mepepaauax (Kpome 3aHero Xxoua).

HlecTepHsa Benymiero Baja, OJIOK LIECTEPEH MPOMEXKYTOUHOIO M BEIOMOIO Bajla HaXOJATCS B
IIOCTOSIHHOM 3aueryieHud. [Ipu HeNTpaabHOM MOJIOKEHUHM phluara MEPeKIIOUEHUs] KPYTSAIUA MOMEHT
OT JBUTrarTeisl Ha BEAOMBIM Bal HE MepenaeTcs, a ero IMIeCTepHH CcBOOOAHO Bpamatorcsa. [lpu
nepemerienuu poraara KIIII, cooTBeTcTByIOIIas BUIIKa nepemMeniaeT MyQpTy CHHXPOHU3aTOpa, KOTOPBIN
o0OecrieurBaeT BBIPAaBHUBAaHUE (CHMHXPOHHU3AIMIO) YIJIOBBIX CKOPOCTEH IIECTEpHU BEIOMOro Baja C
YTJIOBOM CKOPOCTBIO caMOro Baja 3a cueT cui TpeHus. [locie aToro, 3y0uatelil BeHel] MydThl 3aXOAMT B
3alleryieHe ¢ 3yO4aTbhiM BEHIIOM IIECTepHH M oOecredrBaeTcs OJOKHpPOBKA LIECTEPHU HA BEJOMOM
Bajy. BenoMmblil Banm mepenaer KpyTsSIIMKA MOMEHT OT JBUIaTels Ha BEAyLIME Kojeca ¢ 3aJaHHBbIM
neperaTouyHbIM yucioM. [Ipu coequHeHn CHHXPOHU3aTOPOM NEPBUYHOTO U BTOPUYHOTO BaJIOB (MUHYS
HIecTepHu) obpasyercs npsimas nepenayva. [lepegarounoe uucio npsMoii nepegaun paBHo eaunuie. Ha
NpsIMOW Tepejaue HIECTEpHU BPAILLAIOTCS BXOJOCTYI0 M HE HW3HAUIMBAIOTCS, KOpoOka paboTaeTr ¢
makcumanbHbiM KITJI. JIBrkeHHe 3aHUM X0/0M 00eCHeunBaeTcs 3a CUeT MPOMEXYTOUHOM MIECTepHH
3aJlHEro0 Xoja, ycTaHaBlIMBaeMoll Ha otraenbHOM ocu. lllectepHu TpexBanbHON KOpoOKHM Tmepenay
00BIYHO (KpOoMe IepBOi Mepenadyn U Nepefayd 3aJHero Xo/a) JAenaT Koco3yobiMu. Takue mecTepHu
o0J1a/1al0T OBBIIIEHHON MPOYHOCTHIO, O0JIee TOJITOBEYHBI U OeciyMHee B padoTe, 4eM MpsiMo3yOble.

JIByxBajibHasi KopoOka mnepenay. Benymuii Baj, Takke Kak M B TpeXBalbHOH KOpOOKe,
obecrieynBaeT coeMHEHHE co cremeHneM. Ha Bany ecTKo 3akperieH OJIOK IIecTepeH, a He OJiHa
1IecTepHs, Kak B TpexBaJibHOM kopoOke. [IpoMexyTouHnblil Bas orcyTcTByeT. [lapamiensHo BenymeMy
BaJIy pacloJIOKeH BEJOMBIN Bail ¢ O6JokoM miectepeH. lllecrepHn BeqoMoro Bajia HaXOAATCS B
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MOCTOSTHHOM 3alleTJICHUH C IECTEPHIMHU BEAYIIEro Baja U CBOOOIHO BpamaloTcs Ha Bary. Ha Bemomom
BaJly KECTKO 3aKpeIlieHa BeAyIlas IIeCTepHs TJIaBHOW nepenayn. Mexy mecTepHsIMU BEAOMOIO Baja
YCTaHOBJIEHBI My(PThI CHHXPOHHU3aTOPOB.

[Tpunnun paboThl aHAJIOTHYEH TPEXBaJbHOM KOopoOke. OnHaKo MpsSMON mepeaayu B JIBYXBaJIbHON
kopoOke HeT. Kaxxas nepenaya, KpoMme 3aJHETO X0/1a, CO3JaeTCsl OJJHOM Iapoil LIeCTepEH, a He ByMS,
KaK B TpexBaJibHON KopoOke. D10 mossimaeT KIIJ[ nByxBanbHONH KOPOOKH, HO HE MO3BOJISAECT JOOUTHCS
00JIBIIIOTO TepelaTOYHOro uncia. [103ToMy U mpuMeHsIeTCsl OHA TOJBKO B JIETKOBBIX aBTOMOOMIISIX.

OcnoBHoe HazHauenue AKIIII - Takoe ke, Kak 1 y MEXaHUKH — IpUEM, ITpeoOpa3oBaHue, repeaada
U U3MEHEHUS HallpaBJICHUs KPYTALIEr0 MOMEHTA. PaznuyaroTcst aBTOMAThl 110 KOJIMYECTBY IIepeiad, 1o
Croco0y MEepeKIIOYeHHs], IO TUIY CIEIUICHUS U MO TUIy NpUMEHsAeMbIX akTyaropoB. Pabory AKIIII
JydIlle pacCMOTPETh HAa KOHKPETHOM IpUMEpE, 2 IMEHHO Ha KJIACCHYECKOH TPEeXCTYIeHYaTo KopoOke
nepenay ¢ rUApPaBIMYECKUMH aKTyaTopamu (MpuBoAaMU) U ruaporpanchopmaropom. Hamo orMeTuTs,
YTO CylIecTBYIOT U npecenektuBHbie AKIIIIL.

B ycrpoiictBo AKIIII Bxoaur:

THAPOTpaHCHOpPMATOP — MEXaHU3M, OOCCIECUHBAIOIIMNA IMPEOOpa3OBaHUE, IMepeaady KpPYTSIIEro
MOMEHTa, HUCHONB3ysl pabouyro >KuAkocTh. Pabouas xuakocte st AKIIIT o6bryHo, ToTOBOE
TPAaHCMHCCHOHHOE MacJIO JJIsi aBTOMAaTUYECKUX KOPOOOK Iepeiad.

IJIAHETAapHBIA PEIYKTOpP — Yy3€J, COCTOSIIMA U3 «COJIHEYHOM IIECTEPHU», CATEIUIUTOB, U
IJITAHETAPHOr0 BOJIMJIA M KOPOHHOU 1mecTepHu. [lnanerapka sBISIETCS TJIaBHBIM Y3JIOM aBTOMATHYECKOU
KOpOOKH.

CUCTEMa THJPABINYECKOTO YIPABICHUS — KOMIUIEKC MEXaHM3MOB, NpPEJHA3HAYEHHbIX MJIs
YIpaBJIEHUS TUIAHETAPHBIM PEAYKTOPOM.

['unpoMydTa - yCcTpOWCTBO, COCTOAIIEE M3 JIBYX JIOMACTHBIX KOJIEC, YCTAHOBJICHHBIX B OJIHOM
KOpIyce, KOTOpbIM 3alloIHEH cleluaibHbIM MacioM. OAHO U3 KOJieC, Ha3blBAEMOE HACOCHBIM,
COEIUHSIETCSl ¢ KOJEHBAJIOM JIBUraTelisd, a BTOpoe, TypOMHHOe, - ¢ TpaHcmuccuei. [lpu Bpamenun
HAaCOCHOI0 Kosieca OTOpachiBaéMble MM IIOTOKM Macjla PAacKpydyuBarOT TypOMHHOE Koiieco. Takas
KOHCTPYKIIMSI TIO3BOJISIET TepelnaBaTh KPYTSAMIMA MOMEHT mpuMepHO B cooTHomeHun 1:1. [lns
aBTOMOOWJISA TaKOM BapuaHT HE TOJIXOJUT, TaK KaK HaM HYXKHO, YTOOBI KPYTSIIHNI MOMEHT U3MEHSJICS B
mUpoKUX mpenenax. [1oaTomy Mexxay HACOCHBIM U TYpOMHHBIM KOJIECAMH CTaJId YCTaHABIMUBAThH €IIIe
OJIHO KOJIECO — PEAKTOPHOE, KOTOPOE B 3aBUCUMOCTH OT PEXKHMMa JIBH)KEHUS aBTOMOOWJISE MOXKET OBITh
b0 HEMOoJBMXKHO, 100 BpamaTrhes. Koraa peakTop HEMOABHXKEH, OH YBEIMYMBAET CKOPOCTh MOTOKA
paboueii KUIKOCTH, HUPKYIMPYIOLIEH MexkIy Kole€ camu. UYeM BhIlIE CKOPOCTh JBMKEHMS Macia, TeM
0oJbllIee BO3/CICTBIE OHO OKa3blBaeT Ha TypOMHHOE Kojeco. Takum o0pa3oM MOMEHT Ha TYpOMHHOM
KOJIece YBEIMYMBAETCs, T.€. Mbl ero TpaHcpopmupyem. IloaTromy ycTpoHCTBO € Tpemsl KoJecaMH 3TO
yKe He ruapomydra, a rugpoTpanchopmarop.

Ho u rumpotpancopmaTop HEe MOXKET MPeoOpa3oBbIBaTh CKOPOCTH BpAIICHUS U TepeaaBacMbIi
KpYTAIIUHA MOMEHT B HY)XHBIX HaM Tipenenax. /la u obecrneunTs ABMKEHUE 33JHUM XOJIOM €My He TOJ
cuiy. [loaToMy K HeMy MPHCOEAUHSIOT HAOOp M3 OTAENBHBIX IUIAHETAPHBIX MepeAad C pa3HbIM
nepenaTouyHbM KOdPPUIMeHToM — Kak Obl Heckonbko omHocTyneH4arsix KIIIT B ogHOM Kopmyce.
[InanerapHas mepenaya MpeACTaBIAET COOOM MEXaHMYECKYI0 CHUCTEMY, COCTOSIIYI0 M3 HECKOJIBKHX
1IeCTEpPE H — CaTeJUIUTOB, BPAILAIOMIUXCSA BOKPYT LIEHTpalbHOM mectepHu. CaTeuuThl GUKCUPYIOTCS
BMECTE C TIOMOIIbI0O BOAMJA. BHENHssS KojblieBas LIECTEpHS HMMEET BHYTPEHHEE 3alleIlIeHHuEe ¢
MJIaHeTapHbIMU IecTepHAMH. CaTeInThl, 3aKpeIyIeHHbIE HA BOJIUJIE, BPAIIAIOTCA BOKPYT LIEHTPAIbHOMN
LIECTEpHH, Kak IuiaHeTbl BOKpyr ConHua (oTcrofa M Ha3BaHMe- IJIaHETapHas Iepenaya), BHEUIHsA
LIECTEPHSI — BOKPYI CaTeJUIMTOB. Pa3znuuHble mepegaTOyHble OTHOIIEHUS JOCTHUTAIOTCSA IyTeM
(uKcaluy pa3IUYHBIX JeTajeil OTHOCUTENBHO APYT ApyTa.

[lepexmiouenne mnepenad OCYIIECTBISETCS CUCTEMOM YIpaBICHHs, KOTOpass Ha paHHUX MOJENSIX
ObLJ1a TOJTHOCTHIO THAPABIMYECKOH, 2 HA COBPEMEHHBIX Ha MIOMOIIb THIPABIIUKE MPHIILIA AIEKTPOHHKA.

[Ipu pabote rtuapoTpanchopMaropa MPOUCXOAUT 3HAUYMTEIBHBIA HArpeB pabodeil KUIKOCTH,
nostomy B KoHCTpykuuu AKIIIT nmpegycMmarpuBaercst cucreMa OXJIaXIAEHUSI C paguaToOpoM, KOTOPBIH
WJIM BCTPAUBAETCs B paAuaTop JIBUraTels, MJIM YCTAaHABIMBAETCS OTIEIIBHO.



[TnanerapHas mepemada Ooyiee KOMIAKTHA, OHa obecreurBaeT Oosee OBICTpOE M IUIABHOE
MEPEKIII0YEHNE CKOpocTeil 0e3 paspbiBa B Iepepade MOIIHOCTU ABHraTens. IlmaHerapHble mepenauu
OTJIMYAIOTCS TOJITOBEYHOCTBIO, TAK KAK HArpy3Ka MepelaeTCsl HECKOJIBKUMU CaTeJUIMTAMHU, YTO CHUXKAET
HaIpsHKEHUs 3yObeB.

B onunapHoli miaHeTapHOW nepeaaye KpyTALIMM MOMEHT IepefaeTcsl ¢ MOMOILBI0 KaKUX-JI10o (B
3aBUCUMOCTH OT BBIOpAaHHOM Iepefayd) ABYX €€ JIEMEHTOB, U3 KOTOPBIX OAMH SIBJISAETCS BEIYLIUM,
BTOPOM — BEAOMBIM. TpeTuii 3J1IEMEHT IIPU 3TOM HEIIOIBUIKEH.

Jins nonydeHMs MNpsIMOM Iepefadyd HeoO0XoAuMo 3adUKCUpOBaTh MEXAYy coOOH JBa JHOOBIX
3JIEMEHTa, KOTOpbIe OyayT WrpaTh pOJb BEJOMOTO 3BEHA, TPETUH AJIEMEHT NpPU TaKOM BKIIIOYCHHHU
apisieTca BeaymuM. OO01iee nepe1aToyHoe OTHOLIEHHE Takoro 3anemienus 1:1.

Takum 00pa3om, OMH IJIAHETAPHBI MEXaHU3M MOXKET 00eCHeUnTh TPH Nepefadn Uil ABHKCHHS
BIIepe/] (MOHMKAOLILYIO, IIPSIMYIO M ITOBBIIAIONIYIO) U NIepeJady 3aJHEro Xoaa.

I'uapaBnrueckas cucTemMa yrnpaBJIeHUs] COCTOUT U3 MAcisiHOTO HAcoca, HEHTPOOSKHOTO PerysTopa,
CUCTEMBI KJIAIIaHOB, UCIIOIHAIOUIMX YCTPOUCTB M MacClIsIHbIX KaHAJOB. Beck mpouecc ynpasiieHHs
3aBUCHUT OT CKOPOCTHU BpALLEHMsI ABUTATENs U HAarpy3KkH Ha Koseca. [Ipu qBuKeHUH ¢ MecTa MaclsiHbII
HACOC CO3/aeT TaKOe JAaBJICHHUE, IPU KOTOPOM 00ECIIeUNBACTCS AITOPUTM (PUKCALIUH SIEMEHTOB
IUIAHETApHOTO psiAa TakK, YTO Obl KPYTSILUNA MOMEHT Ha BBIXOJIE€ ObUI MUHUMAJIbHBIM, 3TO U €CTh epBas
nepenaya (Kak rOBOPUIIOCH BBIIIE — 3aTOPMa)KUBAETCsl COJTHEUHasl IIECTEpHS B JIBYX CTyHeEHsX). Jlanee
pu pocte 000pPOTOB, IaBICHUE YBEIMYUBACTCS U B paObOTy BXOAUT BTOPAsi CTYNEHb HA YMEHBIICHHBIX
oboporax, nepBasi CTylIeHb paboTaeT B peKuMe MPSIMOIl nepenadn. YBelInYUBaeM elie 000poThl
JBUTATENs — KOpoOKa nepeaay HaynHaeT paboTaTh BCS B peXKUME MpsiMoid iepeaayn. Kak Tombko
Harpyska Ha KoJieca yBEeJIMUMUTCS, TO LIEHTPOOEKHBII peryasTop HaYHeT OHUXKATh AABJICHUE OT
MAacJISIHOI'O Hacoca M BECh MPOLECC MEPEKITIOYEHHSI TOBTOPUTCS C TOYHOCTBIO 10 Hao0opoT. Ilpu
BKJIFOYEHUU TOHIKEHHBIX [Iepe/iay Ha pblyare NepeKItoueHus, BBIOMpaeTcs Takasi KOMOMHAIUS
KJIaIIaHOB MAaCJSTHOTO HAacoCa, IPU KOTOPOIl BKIOYEHHUE OBBILIEHHBIX I1€PE1ay HEBO3MOXKHO.

VYcenosno PKIIIT (poGotu3upoBaHHasi KOpoOKa repeaad) COCTOUT U3 «IIPOCTOM» MEXaHUYECKOU
KOpOOKM Tmepenad, YCTPOMCTB BbDKMMA CLEIUIEHMS W MEpeKsIIoueHus nepenad (akTyaTopos),
MHUKPOIIPOIIECCOPHON CHUCTEMBI YIPABICHHUS M BHEHIHUX JAaTUYMKOB. IIpuHIMI mocTpoeHus «podoTa»
ommxe xk MKIIII ¢ aBromarnueckuMm ympaBiaeHHUeM. EJMHCTBEHHOE CXOICTBO € aBTOMATUYECKOM
KOpOOKOH mepenauy 3TO HaJlW4Me CLEIUIeHHs B KOpIyce KOpoOKHM, a He Ha MaXxOBHUKE Kak B
MEXaHUYECKON KOpOoOKe mepesad.

Tenepp 0 KOMIIOHEHTaX U y3Jax:

PKIIIT — y3en, co6pannsiil no npunnuny MKIIII, Ho uMmeromuii ABa BeylKX Bajia, KOTOpbIE
HaXOZATCS IPYT B IpYyre, T.€. BHEIIHUIN BaJl UMEET BHYTPEHHIOIO MTOJIOCTh, B KOTOPBIM BCTABIISAETCS
BHYTPEHHUH NEepBUYHBIN Basl. Ha BHENIHEM Bayly HaXOJATCS IIECTEPHU NPHUBOJA BTOPOM, YETBEPTON U
HIeCTON Mepeaayu, sl IEeCTH CTyNeHYaTo KopoOku. COOTBETCTBEHHO HA BHYTPEHHEM Bally UMEIOTCS
LIECTEPHM Mapbl IEPBOU, TPETHEH, IIATOM U 3aAHEN nepenadun. Kaxaslii 13 BaJIOB HMEET CBOE CLEIIJICHNUE.
aKTyaToOpbl — 3TO JIEKTPUUECKUE WM 'MIPaBIMUECKAE CEPBOIPUBO/BI, KOTOPBIE NTPEIHA3HAUYEHBI
JJISI MEXaHUYECKOTO MEPEIBUKEHUsSI CHHXPOHU3ATOPOB KOPOOKH IMepeliady U BKIFOYCHHS\BBIKITFOUCHUSI
CIETJICHUH. DIEeKTPUUECKUI aKTyaTop MpeACTaBIsIET COOOM 2IEKTPOABUTaTENb C PEAYKTOPOM, a
TUIPABIMYECKUN - 3TO MPOCTON THAPOLMIMHIP, Y KOTOPOTO IITOK CBSA3aH C HY>KHBIM CHHXPOHU3aTOPOM.
MHUKpOIpoIieccopHblii 010K ynpasieHust (MBY) — 0oCHOBHOI y3en «cepauem», KOTOpOoro sBIseTCs
JIOBOJIBHO MOIIHBIH npoueccop. K mpoueccopy uepes3 OydepHbie TOPThl MOIKIIOYEHbl BHEIIHNE
JaTYUKU OT JIBUTATENsd BHyTpeHHero cropanus, cucteM ESP, ABS u ap. OObiuyHO GOK ympaBieHHs
KOpOOKOi1 coBMeIIeH ¢ OOPTOBBIM KOMIIBIOTEPOM. J{J1s1 XpaHEHHsI TaHHBIX O TOM, YTO JIOJKHA
BBINOJIHATH KOpOOKa nepeaay Mpu NOCTYIUIEHUU TOW WM WHOW MH(POPMALMHU OT JaTYHKOB,
npumensiercs [13Y, B koTopoe 1 «3anuBaercs» aaropuTM padoThl, B HAPOJe UMEHYEMOU «IIPOIINBKOM.
Bapuartop — 370 MexaHHUECKH y3€1, TpeAHa3Haue€HHBIN JUIs NTepeiadl yCUIIUS IBUraTels

OeccTyneHYaTo K BEAYIIMM KojiecaM. B HEKOTOpOM CMBbICIIE €ro MOKHO Ha3BaTh aBTOMAaTUYECKOMN

KOpOOKOI1 nepeiad, HO C COBEPILIEHHO APYTUM MPUHIIUIIOM Mepeladl KPYTSIIEero MOMEHTA.



Knaccuyeckuii BapuaTop - TO ABAa Pa3ABMKHBIX LIKUBA, COCAUHE HHBIX KIMHOBUIHBIM PEMHEM.
Bapuatop, mpumeHsieMblii B aBTOMOOWIISIX, SIBIISIETCS OOJiee CIIOKHBIM YCTPONCTBOM, TOTOMY 4YTO
CYyLIECTBYET HEOOXOIMMOCTb BBEJICHUS «3aJHEW CKOPOCTU» U MOHIKEHHBIX Mepeiay.

B cocrtaB Bapuaropa mapku CVT (KIMHOpEMEHHBIH BapuaTOp) BXOIAT CIEAYIONIHME yCTPOMCTBA:

Pa3nBukHbBIE MIKUBBI — MPEACTABISIOT COOOM /1Be KIMHOBHIIHBIE «IIIEKH» Ha OJTHOM Baly.
[IpuBonsTCS B ACHCTBHE TUAPOIMIIMHAPOM, KOTOPBIH C)KUMAET AUCKH B 3aBUCUMOCTH OT 000POTOB, WIIH
10 YIPAaBIISAIOLIEMY CUTHATY OT 0JIOKa yIpaBiIeHUS.

KinHOBHIHBI peMeHb — U3TOTOBJIEH U3 JABYX METAJUIMYECKUX JICHT, Ha KOTOpbIE HAHU3BIBAIOTCS
METAJJINYECKHE IMJIACTUHKHU ClelraibHOU (OpMbI. DIEMEHTHl PACIONaraloTcsl MIOTHO APYT K APYTY,
BEpX IUIACTUHKU BBHINOJHEH B BHJIE KOHYCa, @ B OCHOBAaHMM MMEIOTCS Tasbl, KyAa BCTaBJISIOTCS
METaJJTINYECKHE JCHTHI (JJ1s1 KTMHOPEMEHHBIX BapUaTOPOB).

I'uapoTpancdopmarop — yCTpOHCTBO MpeoOpa3oBaHus U Nepefadn KPYTAIIEro MOMEHTa, a TaKkkKe
IJIABHOTO Havana nBmwkeHus. bosee moapodHoe onucanue B pazaene AKIIII.

Huddepernnnan — yCTpOWCTBO paclpenesieHus] KpPYyTAIIero MOMEHTa Ha BeAyIIHe KoJieca.
[InanerapHblii MexaHM3M 3aJHEH Mepeiayd — YCTPOMCTBO, Mg OOeclieyeHHs] BPALICHUS BTOPUYHOTO
BaJia B 0OpaTHOM TIOPSIKE.

[M'uapaBnuyeckuii HACOC — YCTPOUCTBO, KOTOPOE MPUBOAMUTCS B JIEUCTBHE TUAPOTPaHCHOPMATOPOM
U IpeJHa3HA4YeHO JJI CO3JaHMs JaBieHMs] pabodeil »uakocTu. J[aBieHueM NpPUBOAATCS B JEHCTBUE
UCIIOJIHUTENbHBIE YCTPONCTBA (TUAPOLIMIUHAPHI).

brnox ynpaBneHuss — MHKpPONPOLIECCOPHOE YCTPOMCTBO JMJI YIPABJICHUS HCIIOIHUTEIbHBIMU
yCTPOMCTBAMU BapHaTopa, B 3aBUCHMOCTH OT CHUTHAJIOB, MOJIAaBAEMBIX C JIaTYMKOB (MECTOIOJIOKECHHUS
KOJIEHBaJIa, KOHTPoJIs pacxoja Torusa, ABS, ESP u np.).

[Ipu yBenuueHUM OOOPOTOB JIBUTATENS MPUBOAMUTCA B JIEUCTBUE TUAPOTpaHChHOPMATOp, KOTOPHIH
nepeAaeT KpyTsAllluid MOMEHT Ha NepBUYHBIN Baj. Ha nepBuYHOM Bajy yCTaHOBJIEH BEIYIIMH IIKUB U
P BO3JEHCTBUM HA HETO TUIPOLMIMUHIPA, «IIEKW» HAYMHAIOT CXOAMUTHCS, UYTO TPUBOIUT K
YBEJIMYECHHUIO TPEHUS MEXJy HUMHU M KIMHOBUAHBIM pemMHeM. Jlanee moxa AEHCTBUEM TPEHUsl yCHUIIUE
repeaaeTcsl Ha BEIOMBIH IIKUB, KOTOPBIN COeIUHEH C BTOPUYHBIM BasioM. «lllexn» BegoMmoro mikuBa B
3TOT MOMEHT MaKCHUMaJbHO CBEIEHBI, TO €CTh MOJy4yaeTcs Hu3Was nepepada. [lanee mpu pa3zButuu
00OpOTOB TMPOUCXOJUT CMEHA IUAaMETPOB BEAYIIEro M BeJOMOro MIKMBOB. llepenatouHoe wuucio
YBEIMYHMBAETCS MAKCUMAaJIbHO.

Benowmslii Ban Bpamaer nuddepeHnuali, K KOTOPOMY HPUCOEAMHEHBI MOJYOCH BEIYIIUX KOJIEC.
3anHas mepenaya oOecreynBaeTcs MOJCOSAMHEHHEM K BEJOMOMY Bally IUIAHETAPHOTO MEXaHHU3Ma,
KOTOpBIH 1 00ecrieunBaeT peBEepCUBHOE IBUKEHUE BEOMOTO Baa.

ObecrieunBaeT ympaBjieHHE AMAMETPaMH IIKHBOM D3JIEKTPOHHAs CHCTEMa YIpPaBIEHUS, OHA JKe
BKJIIOYAET, IO CPEACTBAM aKTyaTOpPOB 3aJHIO0 W TOHWXEHHYIO0 Tmieperady. Kak Bugum, mnpu
MCIOJIb30BaHUU BapHaTOpa HET PE3KHX PHIBKOB MPHU MEPEKIIOUEHUH, 00ecrieunBaeTcsi 0ojee MiIaBHbIN
XO0Jl ¥ SKOHOMHSI TOTUIMBA, TaK KaK JIEKTPOHUKA BHIOMPAECT ONTUMATIBHBIN PEXUM 00OPOTOB JIBUTATENS
u MepeIaTovHOe YHUCIIO0 IIKHABOB.

Odopmienue oTuera o padore.
[TpencraButh cxemy KIIII, onucars npuHImn padoThl, HOPSAOK pa300pKU U COOPKH.
KoHTpoJibHBIE BONIPOCHI:

1. YerpoiicTBo M padoTa TpeXBaJbHBIX YeThIpeX- U NATHCTYNEHYAThIX KOPOOOK nmepeaad.

2. YerpoiicTBo M padoTa AByXBAJAbHBIX YeThIpeX- U NATHCTYNEHYATHIX KOPOOOK
nepeaad.

3. YcrpoiicTBo 1 padoTa CHHXPOHU3ATOPOB KOPOOKH Nepenay JierkOBbIX aBTOMOOWIIEH.

4. YcrpoiicTBo 1 padoTa pa3gaTo4YHOil KOPOOKH M ee MEXaHM3Ma YIIPaBJICHUS.

5. YcrpoiicTBo M padoTa MeXaHU3MAa ylpaBJieHUusl KOPOOKOM nepeaady.

6. YerpoiictBo m  pabdora MexaHu3ma O0JOKHpPOBKM Iu(depeHnnana pa3gaTOYHON

KOPOOKH.



IIpakTHyeckoe 3ansaTue 13.
Tema: «A3yueHue ycTpoiicTBa KapJAaHHBIX Nepeaad U MOCTOB PA3HBIX THIIOBY

Henap padoThl: 3aKperyieHUe IMOJYYEHHBIX TEOPETHMUECKUX 3HAHWM, MPaKTHUUECKOe H3Yy4YCHHE
yCTPOICTBA KaplaHHBIX Mepead ¥ MOCTOB Pa3HBIX THIIOB

HeoOxonquMmble cpeacTtBa M 000pyJdOBaHMeE:. ILUIAKATHI, CTCHI[-TpeHa}Ké p «Benymme MOCTBI
aBToMoOmelt YA3-451», crena-tpenax€ p «[nmaBmas nepemaua 3WJI 130, 3UJI 131», paspes
aBToMoOmisa BA3-2121, arperar paspe3noii BA3, netanu u y3mbl KapJaHHBIX IIepeay.

3amanmue:

1. M3yuuTh yCTpPOWCTBO, HA3HAYCHHUE KapJaHHBIX MEpeaad U MOCTOB Pa3HbIX THIOB. HauepTuth
CXeMy KapJaHHbIX Iepeaay

2. V3yunTh mocCiie0BaTeNbHOCTh pa300pKu M COOPKH KapJaHHbIX nepeaad. COCTaBUTh aTOPUTM
JEHCTBUI MPH BBIOJIHEHUHU Pa300pOYHO-COOPOUHBIX padoT.

Xoa pa0doThl: U3y4UTh HA3HAYEHUE M NPUHLMUI ACUCTBUS KapJaHHBIX II€peJad U MOCTOB Pa3HbIX
TUIIOB, HAYYUTHCS pa3doupaTh U COOMPATh KapAaHHBIC TIEPEIaY U MOCTHI Pa3HBIX THIIOB

Teoperuyeckas 4acTh:

Puc. 2 Kapnannas nepenauva:
1 — snactuyHast Mmydra; 2 — O0JIT KperIeHus 3IacTUYHON My(ThI K (1aHLy; 3 — KpEecTOBHHA;
4 — canbHUK;S — CTOMOPHOE KOJIbI0; 6 — MOAUIMITHUK KPECTOBHHBI;
7 — raiika; 8 — ¢uanern anmactuaHoi My ThI; 9 — canpHuK; 10 — 00oiimMa canpHUKa;
11 — kponmTeitH 6e3omacHOCTH; 12 — OONT KPETUICHHS KPOHIITEHHA K POMEKYTOTHOM
orope; 13 — nepeaHuiikapIaHHbIN Ball; 14 — KPOHIITEHH MPOMEXKYTOYHOM OMOPHI;
15 — npomexyTouHas onopa; 16 — BHIIKa IEpeAHEro KapJaHHOTo Baja; 17 — 3agHuit
KapJaHHBIN Bai; 18 — BUJIKa 3aJ{HEro KapJaHHOro Bana; 19 — duanen Beqyiel mecTepHu
riaBHoM nepenaun; 20 — raiika; 21 — GONT KperIeHUsBUIIKH.

B Tpancmuccusix aBToMo0OusIel KapiaHHbIe epeiaur IPUMEHSIOTCS Ul Iepeiad MOMEHTOB
MEX/1y BaJlaMU, OCH KOTOPBIX HE JIeXaT Ha OJIHOM NMPSAMOI U U3MEHSIOT CBOE TMOJI0KEHUE B
IpocTpaHcTBe. B 00mem ciydae, kapJaHHas nepegada COCTOUT U3 Kap/laHHBIX BAJIOB, KapJaHHbBIX
IIapHU POB, IPOMEXKYTOUHBIX ONOP U COEUHUTEIBHBIX YCTPOMCTB.

ITo KOMITIOHOBKE Kap/laHHbIE MEpeaayy KIaCCU(PUIUPYIOTCS Ha 3aKPbIThIe U OTKPbITHIE.

3akpbiTas KapJaHHas nepeaaya pa3Meniaercs BHyTpu TpyOsl. TpyOa MokeT BOCIIpUHUMATh CHUJIBI U
peaxkiuu, BO3HUKAIOLIUE HAa BEAYLIEM MOCTY, U CIIY’)KUTh HaIIPABJIAIOIINM AJIEMEHTOM MOABECKU. B
TaKOM KapJaHHOW Iepenadye NPUMEHSETCS TOJIBKO OIMH LIapHUP, @ HEPABHOMEPHOCTD BpPALLICHUS
KapAaHHOI'O Bajla KOMIIEHCUPYETCSI €0 YIPYTrocThi0. MI3BECTHBI KOHCTPYKIIMH, B KOTOPBIX POJIb
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LIapHUPBI OTCYTCTBYIOT.

Puc. 3 KoHCTpyKITHS TPOMEKYTOUHON OTIOPHI:
1 — Buiika; 2 — ympyras noaymka; 3 — MOAIIUITHUK TPOMEKYTOYHOU OMOPHI

OTkpbITas nepeaaya He UMEET TPYOBI, © PEAKTHBHBII MOMEHT BOCIIPHHUMAETCSI PECCOPaMU WIIH
peakTUBHBIMU TAramu. Kapaansas nepenaya JoJKHa IMETh HE MEHEE JIBYX ILIAPHUPOB U
KOMIIEHCUPYIOIIIEE 3B€HO, TaK KaK pacCTOSHUE MEX/ly COeIMHEHHBIMH arperaTamMu B Ipoliecce
JBM>KEHUS U3MeHseTcs. Ha JuiMHHO0a3HBIX aBTOMOOMIISAX IPUMEHSIOT KapAaHHYIo Iepeaayy,
COCTOSIIIYIO U3 JBYX BaJOB. DTUM UCKJIIOYAECTCS BO3MOXKHOCTD COBIIAJICHUS KPUTUUECKOHN YIIIOBOM
CKOPOCTH BaJla C 3KCIUIyaTallMOHHOW. Y MEHBILIEHUE AJIMHBI Bajla MOBBIIIAET €r0 KPUTHUECKYIO YaCTOTY
BpallleHUs1, KOTOpasi 10JKHA KaK MUHUMYM B 1,5 pa3a npeBbllliaTh MaKCUMaIbHO BO3MOXKHYIO IIPH
skcruryatanuu. KoHerpykuus kapjaHHOM Iiepesjauu ¢ IByMs BalaMH TpeOyeT
IPUMEHEHUS MPOMEKYTOYHOM OIOPBI 0THOTO U3 BAJIOB, MOIIUIHUK KOTOPOH JIJIs1 KOMIIEHCALUU
BO3MOHOI'O OCEBOr'0 MEPEMEILEHHUS CUIIOBOI0 arperara Ha paMe WM Ky30B€ YCTaHOBJIEH B DJIACTHYHOM
KOJIBLIE.

| HARTAHHER LaFHEP
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Kappannble mapHHpbl MpH BCEM MHOrooOpazuu KOHCTPYKIMM H MO KHHEMAaTUYECKUM
XapaKTepUCTHKaM U JOIMYyCTUMBIM yIilaM MEX]y BajlaMd MOTYT ObITh KJIAaCCU(UIIMPOBAHBI TaK, KaK 3TO
MIOKa3aHo B TabmuLe.

Kapnanuslii mapHup HepaBHBIX YTJIOBBIX CKOpocTel OblT n300peteH B XV B. HTANbIHCKUM
MatematukoMm /xuposnamo Kapiano v nepBoHayanbHO Hallled IPUMEHEHUE IS TIOABELIMBaHU
¢donapeit B skunaxkax. [lozxe anrnuiickuii yuensiii Pobept I'yk nan maremarnyeckoe onmcaHue
KMHEMAaTUKH JTaHHOT'O MEeXaHu3Ma.



Puc. 4 Jleranu xapnanHoil nepeaauu (a) u rpaduk 3aBUCUMOCTH YTIIOBBIX
ckopocreit (0):1 — mutunesas Bwika; 2 — [1-o0pa3nas mactuHa; 3 —

CTOIMOpHas Imaibda; 4 — KpeCTOBUHA;

5 — BHJIKA 3a/THETO KapAaHHOTO Baya; 6 — 3aIHUI KapAaHHBIN Ball; 7 — (haHel Beaylei mecTepHu
TJIaBHOM mepenayu; 8

— 3a/IHU{ KapJaHHbII WapHUp; 9 — uronapyarsiil noqmUnHuK; 10 — cronopHoe konbuo; 11 —
60T; 12 — yMIOTHUTENBHOE KOJIBLIO; 0. — YTOJl IOBOPOTA BEYIIEro Bana; § — yroi noBopora
BEJIOMOTI'0O Baja; Yy — YroJj MeKIyBallaMu

AHanu3 cxeMbl KapJJaHHOTO LIapHUPa IT0Ka3bIBAET, YTO NP MOCTOSIHHOM YIJIOBOM CKOPOCTH
BEIYIIEro Bajla BEJOMbIN BpalllaeTcsl HIMKIMYECKU: 32 OIUH 000POT JABaXKJbl OTCTAET U JIBAXKIbI
oOrouser Beayuuii Bai. [lpu 3ToM ¢ yBenuueHneM yriia y MeX/1y BaJlaMd HEPAaBHOMEPHOCTh BpallleHUs
MHTEHCUBHO Bo3pacTaeT. J{Jis Toro 4yToObl KapAaHHas Mepeiaya ¢ HapHUpaMHy HEPaBHBIX YIJIOBBIX
CKOpPOCTEM IepeaBaia CHHXPOHHOE BpalllcHHE MEX/1y BaJlaMM COEIMHEHHBIX arperaTtoB, OHa JI0JKHA
COCTOSITh 3 HECKOJIBKHX IIAPHUPOB, B3aMHOE PACIIONIOKEHHE KOTOPBIX 0yJeT KOMIIEHCUPOBATh
HEPABHOMEPHYIO IIEpejady BpalleHHsI KaKI0ro mapHupa. 11o 3Toi npuurHe MUHMMAaIbHOE KOJIMYECTBO
IIAPHUPOB JOJDKHO OBITH paBHO 2. [Ipu 3TOM B KapAaHHOM nepeaaye ¢ AByMs IIapHUpaMU He00X0AMMO
co0J1I0/1eHN e CJIeAYIOIMX KOMIIOHOBOYHBIX TPeOOBAHUIA:
— BeJyIIHe BUIKU pacnosoxeHsl moj yrioM 90 ° ojlHa OTHOCUTENIBHO IPYToii;
— YIJIB6I MEX1Y BallaMu B 000uX mIapHUpax yl u y2 paBHBI MeXAy co00ii;
— BCE BaJIbl JIEXKAT B OJHOM IJIOCKOCTH.

Kapaansblii mIapHUp HepaBHBIX YIVIOBBIX CKOpocTel. /[ KapAaHHBIX Iepenad, MMEOINX
YHUCJIO IIAPHUPOB HEPABHBIX YIJIOBBIX CKOpocTel Oojee TpeX, CHHXPOHHOCTh BpAILEHUS BaJlOB
COCIMHEHHBIX AarperatoB JOCTUTaeTCs ONPEIEICHHBIM COOTHOLIEHHWEM YIJOB MEX]y BaJlaMH BCEX
LIApHUPOB, NPU 3TOM COOTHOLIEHME 3aBUCUT OT 4YMcia MIapHUpoB. KapnaHHbIN mIapHUpP HEpaBHBIX



KpecToBrHa KapAaHHOIO INapHUPA JOJKHA CTPOrO LIEHTPUPOBATHCS ISl MCKIIIOUEHUS IEPEMEHHOTO
nucOananca KapJaHHOTO Baja MpH ero BpamieHuu. LIeHTpupoBanue JOCTHraeTcs TOYHOM (uKcanmen
0001M IOJIIMITHUKOB IPU ITOMOLIY CTOIOPHBIX KOJIEL] WM KPBILIEK, KOTOPbIE IPUKPEILIAIOTCS K
BWJIKaM IIapHUpa. MHUHAMAIIBHBIA YTOJI MEXIY BajlaMH JIOJDKEH OBbITh HE MeHee 2°, hHaue Harndgsbl
KPECTOBUH J1e(OPMHUPYIOTCS UTJAMHU U IIAPHUP OBICTPO paspyliaeTtcs (SBJICHUE OPUHETMPOBAHMSA).
Pa3BuTHe KOHCTPYKIIMH KapAAHHBIX [IAPHUPOB HEPABHBIX YIVIOBBIX CKOPOCTEW LUIO MO ITYyTH
CHW)KEHHUS ITOTEPD, CBA3AHHBIX C BPAIICHUSAMH KOHIIOB KPECTOBHHBI B OTBEPCTUAX BUJIOK. B
KOHCTPYKLHUSAX IIEPBBIX INAPHUPOB KOHIBI KPECTOBUHBI YCTAaHABJIMBAIUCH Ha IOIIIMITHUKAX
cKoJIbKeHUsA. C y4eToM TOro 4TO B TPAHCMHUCCUU MHOTOOCHBIX aBTOMOOMJIEH YKCIIO IIAPHUPOB MOXKET
IIPEBBILIATH [1BA ACCATKA, IPUMEHEHUE B HUX IOJIIMITHUKOB CKOJIBKCHHS MOXKET CYLIECTBEHHO
cHwkare o6mui KIIJ[ Tpancmuccun. B kapaaHHBIX IIapHUpAax COBPEMEHHBIX aBTOMOOMIIEH
IIPUMEHSIOTCS TOJIBKO WT0JIbYATBIC MOALINITHUKY KA4eHHs.
B npexHUX KOHCTPYKIUSAX IPUMEHSIAch CMa3Ka, KOTOPYIO ObUIO HEOOXOUMO NEPUOIUUECKH
OOHOBIISITH Yepe3 CHenHalbHyI0 MaciaeHKy. Kapanapie mapHUphl COBPEMEHHBIX aBTOMOOMIIEH 0OBIYHO
3aIPaBIISIOTCS BBICOKOKAYECTBEHHON MIACTUYHOM CMa3KoM, Ipu cOOpKe U B SKCIUTyaTalluy ee He
3aMEHSIOT.

MocTbl aBTOMOOMIS CIy)KaT Ul HOZJIEPXKAaHUS paMbl U Ky30Ba M Iepeladyd OT HUX Ha KoJeca
BEPTUKAJILHON HArpy3KH, a TakxKe JJIs Iepejad OT KoJieC Ha pamy (Ky30B) TOJIKAIOIINX, TOPMO3HBIX U
OOKOBBIX YCHIIUH.

B 3aBucumoctu OT THNA YCTaHAaBJIMBACMBIX KOJIEC MOCTBI MOAPA3ACIAKOTCA Ha BCAYIIHC,
YIIpaBJIAEMBIC, KOM6I/IHI/IpOBaHHHe (BGI[YH_II/IG " yHIpaBJIsICMbIC O,Z[HOBpeMeHHO) H IOAACPKUBAIOIIHNC.

Benyumii nepexnuii moct aBromoomias 4x4.Benymuii MOCT NpeqHa3HA4YEH IS NIEpeadn Ha paMmy
(Ky30B) TOJKAIOMUX YCHJIMNA OT BEAYLIUX KOJIEC, a IPU TOPMOKEHHUH — TOPMO3HBIX ycuiunid. Bexymimii
MOCT IIPU 3aBHCUMOM MOJIBECKE MPECTABISAET COO0I )KECTKYIO IMyCTOTeNy0 OanKy, Ha KOHIIaX KOTOPOH
Ha TNOJILIUITHAKAX YCTAHOBJICHBI CTYIHIBI BEAYIIHUX KOJIEC, @ BHYTPU PAa3MELICHBI IVIaBHAs Iepenaya,

muddepenmman u MOJTYOCH.
Benymmii MOCT npu HE3aBUCHMOM ITOABECKE BBINNOJIHACTCS pa3pe3HbIM, IIPU 3TOM KapTep IJIaBHOU
nepeaadu 3aKPETUISIETCS Ha  pame, a MOJIYyOCH BBIIOJIHSFOTCSA Ka4aroIIMMHUCS.

banku Hepa3pe3HbIX MOCTOB (3aBHCHMasl MTO/IBECKA) BBHIMOJHAIOTCS pa3beMHBIMU U HEPa3beMHBIMH, a 10
CMoco0y M3TrOTOBJIEHUS — IITAMIIOBAHHBIMU MJIM JIMTBIMU. Pa3zbeMmHas Oallka MMeeT MONEepedHbIi
pa3beM IO KapTepy TIJIaBHOW IepeJaud W COCTOMT M3 JBYX YacTei, COeIMHEHHBIX OOJTaMH.
Kaprtep pa3beMHOro Bexyiero Mocta 0ObIYHO OTIMBAIOT M3 KOBKOTO uyryHa. Kaprep coctouT u3 aByx
COEMHEHHBIX MEXIYy COOOW yacTel, UMEIOIUX Pa3beM B MPOJOIbHON BEPTUKAIBHOM Tu1ockocTH. O6e



yacTU KapTepa MMEIOT TOPJIOBMHBI, B KOTOPBIX 3allPECCOBAaHBl M 3aKPEIUICHBI CTalbHbIE TpyOdaThie
KOXKyxu mosyoceil. K HUM mnpuBapeHbl OMOpHBIC IUIOMAAKH YIPYTHX JJIEMEHTOB W (IIAHIBl IS
KpPEIUIEHHUsI OIOPHBIX JUCKOB KOJIECHBIX TOPMO3HBIX MEXaHU3MOB. Pa3zpeMHBIE BeEIyllUE€ MOCTBI
MPUMEHSIOTCSL Ha JIETKOBBIX aBTOMOOMJISAX, @ TaKXKe Ha T'PY30BBIX AaBTOMOOMIISIX Majiod M CpeaHel
Ipy30I0JbEMHOCTH.
Kaprep HepazpeMHOr0 MTaMIIOBOYHO-CBAPHOTO BEIYIIEro MOCTa (THMa OAHIKO) BBITIOIHSIETCS B BUIE
LEJBbHON OaJIKM ¢ Pa3BUTOH IIEHTpaIbHON 4acThio B hopMe Kojblla. banka nmeer TpyOuaroe cedeHue u
COCTOUT M3 JIBYX LITAMIIOBAaHHBIX CTAJIbHBIX ITOJIOBHH, CBAPEHHBIX B MIPOJOJIBHON TI0cKOCTH. CpenHsis
yacTh OaJIKM MOCTa MpeAHa3HaueHa JJisl yCTaHOBKU KapTepa riaaBHOM nepenaun u quddepennuana. K
OaJsike MOCTa MIPUBAPEHBI OMIOPHBIC YAILIKU MPY>KUH MOJIBECKH, ()IIaHLbI JAJISi KPEIUJICHHs OTIOPHBIX
JMCKOB TOPMO3HBIX MEXaHU3MOB U KPOHIITEUHBI KpeIIeHUs JeTaneil noasecku. HepazbemHubie
IITAMIIOBOYHO-CBAPHBIEC BEIYIIHE MOCTHI MOIYYHIIN PACHPOCTPAHEHUE HA JIETKOBBIX aBTOMOOMIISIX U
IPY30BBIX aBTOMOOMJISIX MaJIOM U CpeiHEN IPy30M0bEMHOCTH. DTH MOCTBI IPU HEOOXOIUMOM
IIPOYHOCTH U JKECTKOCTH 110 CPAaBHEHHUIO C HEPA3bEMHBIMU MOCTaMU UMEIOT MEHBILINE MacCcy U
CTOMMOCTh HM3TOTOBJICHUS, a TaKXKe OHH YAOOHEe NpPU PEMOHTE M PEryJIMPOBKE TJIABHOW IEpelayvH.
HepazbeMHBIH MOCT TIpy30BOro asToMoOmisa. HepazpeMHbII JIUTOM BeAylIUMHd MOCT
W3TrOTaBIUBAIOT u3 KOBKOI'O YyyryHa W CTaJIH.
banka Mocta nMeeT mpsIMOYroJIbHOE ceueHue. B moiyoceBbie pyKaBa 3alpeccOBBIBAIOTCSA TPYOBI U3
JETUPOBAHHOMN CTaJIM, HAa KOHI[aX KOTOPBIX YCTAHABJIMBAIOT CTyHULbI Kosiec. DaHLbl NpeHa3HAYEeHbI
JUISL KPEIUJIEHHsI OIIOPHBIX JIMCKOB TOPMO3HBIX MEXaHU3MOB. Hepa3beMHble TUThIe BEAYIINE MOCTHI
MOJTYYHITH TIPUMEHEHHUE Ha TPY30BBIX aBTOMOOMIISAX OOJIBIION Irpy30M0ILEMHOCTH. TaKie MOCTBI
00J1aJaf0T BBICOKOM KECTKOCTBIO M MTPOYHOCTHIO, HO UMEIOT OOJIBIIYIO0 MacCy U Ta0apuThl.
Hepasbemuble Benyine MocThbl 6ojiee ya00HbI B 00CIIY>)KUBaHUM, YEM Pa3bEMHBIE, T. K. I JOCTYMNA K
riaBHOU nepenade u auddepeHnnany He TpedyeTcsi CHUMaTh MOCT C aBTOMOOMJIS.

Yupasasiemblii MocT. YrpaBisgeMmblil (0OOBIYHO MEpeAHMI) MOCT IpeJCcTaBisieT coboi Oanky, B
KOTOpOI Ha IIapHUpax YCTaHOBJEHBI MOBOPOTHBIE HAN(bl U COCAUHUTEIbHBIE 3JeMEHThl. OCHOBOM
YIIPaBJIIEMOTO0 MOCTA MOXKET CIIY>KUTh JKECTKasl IITaMIIOBaHHasl OaJIKa MITH MOJIPAMHUK.



KomounupoBanubiii Moct. KOMOWHMpPOBaHHBIH MOCT BBIIOJNHSECT (YHKIUU BEAYIIETO U
YIIPaBIIIEMOTO MOCTOB, IPUMEHSIETCA, KaK MPABUJIO, B KAYECTBE MEPEIHUX MOCTOB NEPEAHETPUBOIHBIX
JIETKOBBIX aBTOMOOWIICH Ha IMOJIHOMPHBOIHBIX aBTOMOOWIISIX MJTH, PEXKE, B KAUEeCTBE MPOMEKYTOYHBIX U
3aaHuX MOCTOB. K moiyoceBoMy KOXyXy KOMOMHMPOBAHHOT'O MOCTa MPHUKPEIUISIOT IMIAPOBYIO OIOPY,
Ha KOTOpPOHl HMEIOTCSl LIKBOPHEBbIE MNaiblibl. Ha moCieHHUX YCTaHABIMBAIOT IOBOPOTHBIE KYJIAKH
(mandsl). BHyTpH mapoBBIX OMOp M MOBOPOTHBIX KYJIaKOB HAXOAMUTCA KapAaHHBIN IapHHUp (paBHBIX
YIIIOBBIX CKOPOCTEH), Yepe3 KOTOPBI OCYIIECTBIISIETCS IPUBO/] Ha BEAYIIUE U YIIpaBIsieMbIe Koyeca.

Ioaaep:xuBaOmMii MOCT TIpeTHA3HAYECH TOJIBKO JIJIS TIEpeaul BEPTUKAITBLHON HArpy3Ku U TOPMO3HBIX
yCWJIMH OT paMbl (Ky30Ba) K Kosiecam aBToMoOusi. OH TIpeACTaBsieT co00i OaliKy, 10 KOHIIaM KOTOPOM
Ha MOAIIHITHUKAaX YCTAHOBJICHBI CTYIHIIbI KOJICC. HO)I)Iep)KI/IBaIOHH/Ie MOCTBI IPUMCHAIOT Ha IMpUICIIax
Y TIONyTIPUIIETax, a TAK)Ke Ha MepPeTHETTPUBOIHBIX JIETKOBBIX aBTOMOOUIISIX.



Od¢opmiienue oTyera o padore.
[IpencraBuTh cxeMy KapJaHHBIX NIepeaay, OMUCaTh IPUHIIHUIT PabOThI, MOPSIOK Pa300pKU U COOPKH.
KouTtpoJibHbIe BONIPOCHI:

OcCHOBHBIE YACTH KAPAAHHOI Mepeaayu U PacCKaKuTe 00 MX HA3HAYEHU .
Ha3na4yenue, ycTpoiicTBO U pad0Ty KapIaHOB HEPABHBIX YIJIOBBIX CKOPOCTEH.
Ha3na4yenue, ycTpoiicTBO U pad0Ty KapIaHOB PABHBIX YIJIOBbIX CKOPOCTEH.
YcrpoiicTBO 1 padoTa APUKOBbIE KAPAaHbl PABHBIX YIJIOBBIX CKOpPOCTEii?
YcerpoiicTBo M padoTa KyJIa4YKOBBIX KAPAAHbI PABHBIX YIJIOBBIX CKOPOCTEH?

ok wbdE

TEMA 1.YcTpoiicTBO aBTOMOOWJISA
TEMA 1.4. Hecymias cucrema, noJiBecka, KoJjeca

IIpakTuyeckoe 3ansaTue 14,
Tema: «A3ydyenne ycTpoiicTBa H padoThl IepPeIHUX YIIPABJIsieMbIX MOCTOB »

Ilesab padoThI: 3aKpeIUIEHUE MTOJYYEHHBIX TEOPETUYECKUX 3HAHUN, TPAKTHUECKOE U3yueHHe
yCTpOICTBA U pabOTHI MEPEIHUX YIPABISEMbIX MOCTOB

Heo0xoaumble cpeacTBa 1 000py/10BaHMe. TUIAKATHI, CTEHI-TPEHAXE p «Beaymire MOCTHI
aBTomoOmiteli YA3-451», arperat paspesnoit BA3, pa3pe3 aBromobmnss BA3-2121

3aganue:

1. I3yuuts ycTpoiicTBO, Ha3HAUCHHE TIEPEIHUX YIpaBIIsieMbIX MOCTOB. HauepTuTh cxemy ynpas

JIIEMBIX MOCTOB.

2. VI3yunThb nociuenoBaTeabHOCTh pa300pKH U MEPEeIHUX YIpaBisieMbIX MOCTOB. COCTaBUTh ajro

PUTM JEHCTBUI PU BBIMOJIHEHUN Pa300pOYHO-COOPOYHBIX PadoT.

Xoa padoThI: U3yYUTh Ha3HAUYEHUE U NPUHIUI JCHCTBUS MEPEIHUX YIPaBISIEMBIX MOCTOB,
Hay4YUThCS pa3OupaTh U cOOMpaTh NMepeHNUE YIPaBISIEMble MOCThI

TeopeTuyeckas 4acTh:
[lepennuii MOCT BOCIIPUHHUMAET YacTh Macchl aBTOMOOUJIS U TepefaeT ee yepe3 KoJjieca Ha JIOpory.

OOBIYHO €ro Kojeca BBIMOJIHSIIOTCS YIOPABISAEMbIMH, T. €. COCAMHSIOTCS C pbluaraMu pYJIeBOTO
ynpasneHusi. Ha aBToOMOOMIISX MOBBIIEHHOW MPOXOAMMOCTH IMEPEeIHUN MOCT SIBISETCS BENYIIUM M
YIIPaBIISEMBIM.

Ilepeauuii Mmoct aBTomMoOuIst I'A3-53A coctouT u3 Ganku 12 qBYyTaBPOBOrO CEYEHMs, HA KOHIAX
KOTOPOHM BBIMOJHEHB! MPOYIIMHBI IJIi COCOIUHEHUs C MOBOPOTHOW mamdou 5, Takke MMEIoLe Be
npoymnHbl. CoeMHEHNE OCYLIECTBIISIETCS € MOMOILBIO IIKBOPHS /, KOTOPBIN >KECTKO CTOIOPUTCS B



6anke cronopom 10 kimHO0Opa3HOM hopmbl. UTOOBI IKBOPEHb HE MPOBEPHYJICS BOKPYT CBOCH OCH, Ha
HEM BBINIOJHEHA BBITOYKA (Jbicka). CremoBarenbHO, TMOBOPOTHAs wLamnda MOXKET [OBOPAYUBATHCS
OTHOCHUTEIILHO HETOJBMKHOTO IIKBOPHS M OAJIKM MOCTa, YTO U OOECIIEYUBACT MOBOPOT YIPABIISIEMBIX
konec. Llanda peruarom 8 u mapoBbIM HanbleM 9 coeAMHSETCS C MPOAONBHOM pyneBoi Tsroi 19
pYyJIEBOrO YIpaBlieHUs, a pbluaroM 24 — ¢ MONEpPeYHOU pysieBoi Tsarod 16 vepe3 HakOHEUHUK 15 u
mapoBoi mnaznern; 13. Ha ocu moBopoTHOH 1amndsl Ha ABYX POJUKOBBIX KOHHYECKHX TMOJITHITHUKAX 2
YCTaHABIIMBAETCS CTYMUIA 1, BHYTPEHHsS MOJOCTh KOTOPOM 3amoJiHseTcsl Bsi3koW cma3koi. Ctymuna
KPEMHUTCSI Ha OCH PETYJIMPOBOYHOM Taikod 3 m maitboli 4 (Ha HEKOTOPBIX ABTOMOOWJISAX, KpOME
pPEryJIMpOBOYHON TalKH, HWMEEeTCsl CTONOpHas Iaiba W KOHTprailka) M 3akpbIBaeTCs 3alUTHBIM
KOJIMAaKoM, TMpEeAOTBpAIlAlOUM TonajaHue mbUId. [alika 3 mocie peryaupoBKH 00s3aTeabHO
mrHTyercs. st mpeaynpekieHus BBITEKaHUS CMa3Kd ¢ TMPOTHUBOTIONOKHOW CTOPOHBI CTYIMHUIIBI Ha
OCH YCTaHOBJEH calbHUK 6. K cTymmie XKecTKo KpemuTcs TOPMO3HOW OapabaH W Koieco, a K
MOBOPOTHOM Hamnde — ONOpPHBIA TOPMO3HOHM IHCK, HA KOTOPOM CMOHTHPOBAHBI TOPMO3HBIE KOJIOJIKH.
JUis yMEHBIIICHHSI TPEHHUST MEXIYy IIKBOPHEM M TIOBOPOTHOW IHamdoil ciaykaT OpOH30BBIC BTYIKH,
3alpeccOBaHHbIE B MPOYHMIMHBI Hamndbl, a MEXIy NPOYIIMHOW Oalku M HIDKHEH MpPOYIIMHON
MOBOPOTHOM 1andbl YCTAaHOBIEH YHOPHBIA moamunHUK 11 wunum MeTtannokepaMmuyeckas Iiaiioa,
MOMEIIEHHAs! MEX1y METAJUTHUECKUMH aitbamu. [ToNmMmHUK BOCIPUHUMAET OT OaJIKK BEPTUKAIBHYIO
Harpys3Kky u o0serdaer moBOpoT Hardbl OTHOCUTEIHHO IIKBOPHSI.

Puc. 5 Iepeanuit moct aBToMoOMIs 'A3-53A.

IIpononpHas pyneBasd Tara 19 Ha KOHIIAX MMEET IyCTOTENBIE YTONIEHUS, KyJa YCTaHaBIMBAIOT
NpyXHuHbI 21 U cTanbHble TepMUYECKH oOpaboTaHHbIE, cyxapu 20, 0XBaThIBAIOLIME TOJOBKY IIaPOBOIO
naneiia 17. 3aremM BBepTHIBaeTCS pe3bOOBasi MpoOka 22, KOTOpas MOCIE PETYIHPOBKH 00s3aTEIBHO
mnHTyercs wiuHToM 18. Tlanen 13, coequnsitomnii HakoHeUHUK 15 monepeyuHoil pyneBoit Tsru 16 ¢
MOBOPOTHBIM pblYaroM 24, HarpyxeH npyxuHod 14, koTopas mnpuxkUMaeT ero chepuuecKyro
MOBEPXHOCTh K CyXapsM W TaKuM IIyTeM aBTOMAaTHUYECKH BbIOMpaeTcst 3a3op, oOpa3yrouuiics B
pe3yibTaTe €CTeCTBEHHOIO M3HOCA, YTO MUCKII0YaeT MOTPEOHOCTh B PETYIUPOBKE MPH IKCIUTyaTauy. B
peryaru 24 BBEpHYTHI OOJITHI- OTPAHUYUTENH 23, OTPAaHUYNBAIOIINE TIOBOPOT YIPABISIEMBIX KOJIEC.

YcrpoiictBo mepennero mocra asromoouneit 3MJI-130 u KamA3-5320 cxonno ¢ ycrpoiicTBoM



[lepeqnuii HeBeMyIIMII MOCT JIETKOBOTO aBTOMOOWJISI BBHITIOJHEH B BHUJE HE3aBUCHUMOM TOJIBECKHU
MepeAHNX YIpaBIseMbIX KOJEC, MPU KOTOPOH KaKJ10€ KOJECO MOJBEIICHO K Ky30BY CaMOCTOSITEIBHO,
YTO MOBBIIIAET IJIABHOCTh X0/1a U CPOK CITY>KObI aBTOMOOUJIS.

[Tepeanuit Mmoct aBTomMoOus ['A3-24 «Bonara» cOCTOMT M3 CTOHMKH 8, U3TOTOBJIICHHOW BMECTE C
MPOYIIMHAMHU, B KOTOPBIX pacCmlojOXKeHbl uroipuarbie nommunuauku 10. K mpoymmHam croiiku
MOIBOJUTCSI IIOBOPOTHA marda 1 Takke ¢ MpoyIImHaAMH, MEXITYy KOTOPHIMU YCTaHABIUBACTCS YIIOPHBII
mapukonoAmunHuK 11, a B MpOymIMHBI — IIKBOPEHb 9. KOTOPBIA CTOMOPUTCS KIMHOOOPAa3HBIM
cromopoM 12 B mpoymmHe TOBOpOTHON mandsl. CrenoBarenbHO, MOBOPOTHAas mamnda MOXKET
MMOBOPAYMBATHCS OTHOCUTEIBHO HEMOABUKHOM CTOMKH 8, 4TO M 00€CIEUMBAET MOBOPOT YIPaBJISEMbIX
KOJIEC.

Puc. 6 [lepennnii moct aBTOMOOMIS ['A3-24 «Bosnray.

Ha ocu moBopoTHOH mandsl Ha ABYX POJMKOBBIX KOHHYECKMX MOJIIMIIHUKAX 3 CMOHTHPOBAHA
CTynuIla 2, 3aKperuisieMasi peryJupoBOYHON raliko 5 co cTomopHoM mmaitbon 6. Ilocne perynupoBku
raifka 00s3aTeNbHO IIMJIMHTYETCS. BHYTpPEHHSS MOJOCTh CTYMHUIBI 3alONHSETCS BS3KOH CMa3Kod U
3aKpbIBaeTCsl KoiamakoM 4. YTeuka CMa3Ku HpefoTBpamiaercs caipHukoMm /. K crymune kpensarcs
TOPMO3HOM OapabaH M Kojeco, K TMOBOPOTHOH Imande — OMOpHBIM TOPMO3HOW JUCK, Ha KOTOPOM
MOHTHUPYIOTCSI TOPMO3HBIE KOJOJAKU ¢ padounMu IumHApamu. Croiika § MIapHUPHO COEAMHSETCS C
BepXHUM 13 ¥ HWKHUM 17 pplyaramu, a OHH — C nonepeyrnHoil 20 moapaMHUKa aBTOMOOMIIS (HMXKHUN
phlyar) U JOHXKEPOHOM (BepXHHM pbiuar). B Toukax KperuieHHs BEpXHEro pbluara MeXIy HUM U
JIOH)KEPOHOM YCTaHABIMBAIOTCS PEryJIMPOBOYHBIE MPOKIaAKU 19 nns perynupoBku paspana kojec. K
HIOKHEMY pbIUary »ecTKo KpemuTcs omopHas yamika 18 m pe3uHoBblil Oydep 16 xoma cxarus. Ha
OTIOPHOM YalllKe UMEETCs BUHTOBAS MPYyXHHA 14 U rHIpaBINdYeCcKUil TEIECKOINYECKU amopTu3aTtop 15
JBYCTOPOHHETO JIEHCTBUSA. BEpXHUM KOHIIOM NpYy’KHMHA YIUPAETCS B KPOHIITEWH, CMOHTUPOBAaHHBIM Ha
nojxpaMHuke. K BepxHemy peluary npuKperuieH pe3uHoBbIi Oydep xoa cxatus.

PaGoraer moct Tak. [Ipu Hae3ne koneca Ha MPENATCTBUE yJap MEpenaeTcsl yepes3 CTYNHIy 2 Ha
nmoBopoTHYIO mandy 1 u croiiky 8, KoTopas, MOJHUMASICh, HIPKHUM KOHIIOM BO3JICHCTBYeT Ha phruar 17
U 4yepe3 ONOopHYIo yaniky 18 cxumaer npyxuny 14, koropas ero racut. YacTU4HO yAap TakKe racuTCs
amoptu3atopoMm. [Ipum cunpHOM yaape, Korga MpyKHMHA IIOJHOCTBIO COXKMETCA, ynap TacuTCs
pe3uHoBbIMH Oydepamu 16, mpenoTBpaiias MOJOMKY MPYXHHBL. BTopoe Kosieco Takum xe oOpasoMm



PE3MHOBBIX BTYJIKAX, YCTAHOBJICHHBIX B IMOJPAaMHHUKE aBTOMOOWJIS, a KOHI[AMU C TOMOIIBIO CTOCK C
PE3UMHOBLIMHU TMMOAYIIKAMHU KPCHIUTCA K HUKHUM OIIOPHBIM YallKaM ITOABCCKH. YMeHblieHUE HaKJIOHA
Ky30Ba JIOCTUTAeTCS 3a CYET COMPOTUBJICHUS, CO3/1aBaeMOr0 IPH 3aKPYYMBAHUU  CTCPIKHS
crabunmzaropa.

Odopmiienue oTuera o padore.
[IpencraBuTh cxemy YIpaBISIEMBIX MOCTOB, OMHCATh NMPHUHIUI  PAaOOTHI, MOPSIOK Pa30OpPKU U
cOOpKH.

KOHTpOJ’[LHLIe BOIIPOCHI:
1. Kakwue THIBI YIIPaBJIAEMBIX MOCTOB ITIPUMEHAIOTCA Ha aBTOMOOMJISAX?
2. OCHOBHBIE 2JI€MEHTHI YIIpaBJIAAEMBIX MOCTOB U U X HA3HAYCHUCE.

Jlureparypa:
1. Ily3ankoB, Amnekceil I'puropbeBud. ABTOMOOMIM : YCTPOWCTBO aBTOTPAHCHOPTHBIX
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Axanemus, 2013,

2. [Texanbckuii A.IL. YerpoiicTBO aBTOMOOMIIEH: YUeOHUK IS CTYA. YUPEKIACHHUH cpell. mpod.
obpazosanwus / A.Il Iexansckuii, M. A. [lexanbckuii. — 8-¢ usn., ucnp. — M.: Akagemus, 2013. — 528 c.

3. Jlynun, E.B. YcrpoiicTBO M TexHHYecKoe 00C/Iy:KMBaHHE TPAHCIOPTHBIX CPeACTB
[DsexkTponHbIii pecypc]: yu. mocodue /JIynun E.B., Hlemsakun A.B.— Psizans: PTATY, 2014

IIpakTnueckoe 3ansitue 15.
Tema: «M3yueHue ycTpoiicTBa 1 paGoThl 371€eMEHTOB MOABECKH)

Leap padoThl: 3aKperuieHNe MOJTYYEHHBIX TEOPETUUYECKUX 3HAHUMU, MPAKTUUYECKOE U3yUYEHHE
yCTpOICTBA U pabOTHI JIEMEHTOB MO/IBECKU

Heo0xoaumble cpeacTBa W 000PYy/I0BAHMeE. arperaT pa3pe3Hoii BA3, cTeHI-TpeHa)E p «IepeaHss
noaBecka ['A3 -53», pa3pe3 aBTomobmiist BA3-2121, netanm u y3I1bl MOJBECKH.

3ananmne:

1. I3yuuts ycTpoiicTBO, Ha3HAYEHUE U MIPUHIUI JeicTBUs noaBecku. HauepTuTh cxemy nojasec

KH.

2. 3yunTh nociae0BaTeIbHOCTh Pa300PKU U HJIEMEHTOB MO/IBECKU.

Xoa padoThl: U3yYUTh HA3HAYEHUE U MIPUHIIMII IEHCTBUS JIEMEHTOB MOJBECKU, HAYYUThCS pa3ou-
patb U cOOMpaTh INEMEHTHI MOABECKH

Teoperuyeckas 4acTh!
[TonBeckn TC xknaccupuuupyroTcs MO THIAM HANPABISIONIMX YCTPOMCTB, YIPYTUX

AJIEMEHTOB M racsIluX YCTPOMCTB (aMOPTU3aTOPOB).

[To Tumy HampaBIAIOMIKUX YCTPOMCTB pa3IMyaroT 3aBUCHMbIE, HE3aBUCUMbIE U OallaHCUPHbBIE
MIOJIBECKH.

B 3aBrcuMoii mosiBecke ¢ MOMEPEUHOM CBA3BIO Kojleca ABYX OOPTOB OJTHOTO MOCTa CBSI3aHBI
kKecTkol Oankol (cMm. puc. 7a). B aTom ciydae BepTHKalbHOE NEpEMEIICHHE OJHOro KoJjeca
OTHOCHUTECJIIBHO Hecymeﬁ CHUCTEMBI BBI3BIBACT M3MCHCHUEC HAKJIOHA IJIOCKOCTU KAa4YCHUA APYIroro
KoJieca.



B He3aBHCcHMOI MOJBECKE KaKI0€ KOJIEeCO (KaTOK) MEepeMEeNIaeTcss OTHOCUTENBHO HECYICH
CHCTEMBl HE3aBHUCHMMO OT apyroro. Ha pucyHke O mokazaHa He3aBHCHMAas OJHOPBIYAKHAsS
[OJIBECKA C TIIONEPEYHBIM pACIOJIOKEHUEM pblyara. Takoe HalpaBisIoLlee YCTPOUCTBO
oOecrnieunBaeT NepeMeILeHNe Kojleca B IONEPEYHON MIIOCKOCTH C U3MEHEHUEM YIJIa €ro HaKJIOHA
u xosien TC. B 3aBUCMMOCTH OT KOHCTPYKTHUBHOT'O HCIIOJIHEHUSI HE3aBUCUMBIE IIOJIBECKM MOTYT
OBITH OJHOPBIYAKHBIE C MTPOJOJIBLHBIM PACIIOIOKEHUEM phbluara (PUCYHOK a) U ABYXPbIYaXKHBIE C
MOTIEPEYHBIMHU PACTIOIOKEHHEM PhIYaroB (PUCYHOK 70).

OpnHOpBIYa)KHBIE MOJBECKU C MPOJOJBHBIM pPblYaroM IOJIHOCTBIO HCKIIIOYAIOT U3MEHEHUE
yria HakioHa koineca W komen TC, a AByXphYaKHBIE 00ECHEUMBAIOT MUHHMAJbHBIE HX
M3MEHEHUS P MPABUILHOM BHIOOPE COOTHOLICHHUS ITTMH PHIYAroB U YIJIOB UX YCTaHOBKH.

B OamancupHbIX moJBeckax (B 3aBHCHMBIX IOJIBECKaX C MPOAOJIbHON CBSI3bIO) Kojeca
(xatku) omuHoro Oopra TC coemMHEHBI APYr ¢ JAPYroM KadarolIMMHCS OalaHCHpaMH, POJb
KOTOPBIX MOTYT BBINOJHATH JHCTOBBIE PECCOPBl WM XecTkue Oanku (puc. 7 a, 0). B Takmx
MOJIBECKAX JakKe MPU OTCYTCTBUU YIPYTOrO AJIEMEHTA BEPTHKAIbHOE MEPEMELICHUE OJHOTO U3
KOJIEC BBI3BIBACT BJIBOC MEHBIIWE IEPEMEIICHUS OCH KadaHWs OallaHCHpa, 3aKpEIUIEHHOTO Ha
Hecymieil cucreme TC, 4ro ynydinaer MIaBHOCTh XOJa MallWHBL. bamaHCUpHBIE MOABECKH 3a
cueT KauaHusi OalaHcupa 00ecleyuBaIOT Mepepaclpe/ieieHne Harpy3KH, JEHCTBYIOIIEH Ha
KOJIeca, UTO CYIIECTBEHHO YMEHBIIAeT Bo3/IeicTBUE HepoBHOCTel goporu Ha TC B 1enom.

Puc. 7 CxeMbl HE3aBUCHMBIX IIOJBECOK:
a— OJHOPBIYAKHBIX C MPOJOIBHBIM PACHOI0KEHUEM phlyara; 6 — IBYXpbJUaXHbIX C IONEPEYHBIM PACHIOIPKEHUEM
pBIYaroB

[Io Tuny ynpyrux 3J€MEHTOB DPa3au4arOT MOJBECKHM C METAUIMYECKHMMH M HEMETAJUINYECKHMH
YOPYTUMH 3JIEMEHTaMH. B KadecTBE METANIMYECKHX YIPYTMX AJIEMEHTOB HCIIOJIB3YIOTCS JIMCTOBBIE
peccopbl, CHUpalbHbIE MNPYKUHBI (UMIUHAPUYECKHE WJIM KOHHMYeCKHMe) U TopcuoHbl. K
HEMETAJUIMYECKUM YIIPYTHM 3JIEMEHTAM OTHOCSATCS THEBMATHYECKUE U PE3NHOBBIE YIIPYTHE JJIEMEHTBHI.

JIucroBasi peccopa COCTOMT M3 HECKOJBKUX CTaJIbHBIX JIUCTOB (yaie Bcero 6 — 14), nMeronmx
pasHyio JUIMHY ¥ KPUBU3HY U, KaK MPaBUIIO, IPIMOYTOJIbHOE ceueHue, [[nuHa auctoB nondupaercs u3
yclioBus NpuOIkeHns Gpopmbl peccopsl K (hopme OanKku paBHOTO CONPOTUBIIEHUS U3TUOY, KOTOpasi pu
JTAHHOM BUJI€ Harpy3KH SBJIIETCS HAUMEHEE JKECTKOM.


http://ustroistvo-avtomobilya.ru/podveska/podveska-tipy-podvesok/

Puc. 8 Cxembl OanaHCUPHBIX OJBECOK:
a — C ynpyrum 0ajJaHcHpOM B BUJIE JINCTOBOH peccopsl; 6 — ¢ sxecTkuM Oanancupom; AB, DC — cooTBeTCTBEHHO
PCaKTHBHAS ¥ TOJKAIOIIAS IITAHTH

[Tpy M3rOTOBICHHUHU JIMCTOBBIX PECCOP JUCTaM NPUAAIOT PA3IUYHYIO KPUBU3HY, TOITOMY
npu cOOpKE MX MOJABEPrarOT MPEABAPUTEIBHBIM 1eOopMaIUiIM, 3HAK KOTOPBIX MPOTUBOIOI0KEH
3HaKy paOouux zaedopmanuii. 1o obecrneynBaeT HEKOTOPYIO Pa3rpy3Ky JHUCTOB PECCOPHI.
Jluctel coOuparOT B HaKeT C IOMOUIbI0 XOMYTHMKOB, HEKOTOPBIE pPECCOpBl CTATMBAIOT
LEHTPaJIbHbIM OOJITOM U 3aTEM YCTAHABIMBAIOT MEXKJY MOCTOM U HECYIEH CUCTEMOU MallWHBI.
JIuctoBble peccopbl 0OBIYHO UMEIOT MOTYIJUTUITHYECKIYIO (hOpMYy.

Ecnu nucroBas peccopa UCHOIB3YETCS B 3aBUCHMOM IMOJIBECKE C IMOIMEPEYHOM CBS3bIO, €€
CPEIHIOI0 YaCTh C IOMOIIBIO CTPEMSHOK KpersT K Oajke MOCTa, a KOHIBl — IIapHUPHO (C
IIOMOIIBIO0 CHEIMATBHBIX KPOHIUTEHHOB) K Hecylledl cucreme MamuHbl. llepennuil koHen
peccopbl KpenuTCss K KPOHLITEHHY paMbl HENOJBM)KHO C MOMOILBIO NaJbla, a 33JHUNA KOHELl
UMEET CKOJb3sIlee COeIMHEHHE BO BKJIAJbIIIaX KpOHIUTEHHa. B psnge ciydaeB KOHLBI peccop
COCAMHAIOT C HEeCylled CHUCTeMOW NpHU IOMOIIM PE3UHOBBIX IOJYIIEK, 3aKPEIUICHHBIX B
KpOHILTEHAaX, oOecrneunBasi TakMM OOpa3oM HEMOJBUKHOE COEAMHEHME MEpPEAHEr0 KOHIA U
CKOJIb3SIIIIEE COEMHEHUE 3a/IHET0 KOHLA peccopbl. B TaHHOW KOHCTPYKIIMM MOJBECKU peccopa
BBITOJHSAET OJTHOBPEMEHHO POJIb YIPYIOro 3JIEMEHTAa U HalpaBJIsSIOUIEro yCTPOCTBa, T.€. uepe3
Hee OT JIBWKUTEJS MepelaloTCs Ha HECYILYI0 CUCTEMY CHJIbI, AEMCTBYIONIME B TOPU30HTAIBHON
IUIOCKOCTH, U MOMEHTHI OT HUX.

Ecin peccopa ucnonp3yercss B OanaHCHUpHOM MOJBECKE, €€ CepeAMHA NPUKPEIUIsIeTCs
CTpEMSIHKaMH K CTYNHIIC, YCTaHOBIIEHHOW Ha OIOpPE paMbl, SBISIOMIEHCS OCBI0 KadaHWs
Oanmancupa. KoHubl peccop ommparoTcs Ha KPOHIUTEHHBI — oOMOpbl MOCTOB. KOHCTpyKIus
KPOHILITEHHOB O0ECHEeUnBAET CKOJIbKEHHE KOHLIOB PECCOPbI B IMPOJIOJIBHOM HANpPaBIEHUU U
KECTKYIO CBSI3b C MOCTOM B IIONIEPEYHOM HAIpaBJICHUH.

Cesi3b B TPOJOJIBHOM HANpaBICHWH, a TaKXkKe TIeperaya pPeakTUBHBIX MOMEHTOB
OCYIIECTBIISFOTCS C IIOMOIIBIO TOJKAIOMIMX W PEaKTHBHBIX IITAHT, CBA3BIBAIOIINX OaJIKH MOCTOB
¢ Hecymet cucremoi. C 1enpio oOecriedeHusi CBOOOAHOTO TEpeMemieHus: 0ajJoK MOCTOB B
BEPTUKAJIHHOM HAIIPABICHUH U JOMYIIECHHUS HEKOTOPHIX MEPEKOCOB KOHIIBI MITAHT COCTUHSIOT C
MOCTaMM M paMOd MIapOBBIMH INapHUpaMu. Jljis TOro 4ToOBl YCHUIIUS, JIEHCTBYIOIIME OT
PEAaKTUBHBIX MOMEHTOB BJOJIb PEAKTUBHBIX ILITAHT, HE JOCTUTANU OONBIIMX 3HAYCHHUU, TOUKH
KpeIJICHUsI KOHIIOB 3TUX INTaHT K OajikaM MOCTOB BBIHOCST BO3MOJKHO BBIIIIE OT OCH BpAIlCHUs
KOJIEC ITOCPEICTBOM YCTAaHOBKHU Ha OajKaX MOCTOB CIIEUAIBHBIX KPOHILITEHHOB.

[Ipu pabGoTe JUCTOBBIX pECCOpP BO3HUKAET OTHOCUTENIBHOE IEpEMEIECHNE JIUCTOB B
MPOJOJIFHOM HAIpPaBJIEHUU M CO3JAETCSl MEXKJIMCTOBOE TPEHHE, KOTOpPOEe, C OJAHOM CTOPOHBI,
CIOCOOCTBYET TallleHHI0 Kosie0aHWil, a ¢ Jpyrod — HeOJarompusTHO CKa3bIBaeTCsl Ha
mwiaBHocTu Xxoxa TC BeneAcTBHE OJOKMPOBKU MOJABECKH MpU OOJBIIMX cuiiax TpeHus. [ns
YMEHBUIEHUsI TPEHUs JIUCTBI peccopbl NpU COOpKE CMa3blBalOT TpaUTHOM CMa3KoW WU
UCTIOJIB3YIOT HEMETANTNYEeCKUE aHTH(PPUKIIMOHHBIC IPOKIAKN MEX Iy tucTamMu. CHIKEHHE



CHJIBI TPEHUS NOCTUIaeTCsl TAKKE YMEHBIIEHHWEM YHCIIA JHCTOB B PECCOPE U NPUMEHEHUEM
peccopbl, COCTOSIIEN U3 OJHOTO JIMCTA, C IEPEMEHHBIM CEYEHHUEM 110 ero anuHe. IIpuMenenue
OJIHO- WJIM MaJOJMCTOBBIX PECCOp MO3BOJIAET CHU3UTH Pacxoj] METaula, YTo, B CBOIO OYepelb,
YMEHBILIAET MacCy MOJBECKH.

CrninpanbHble IPYKUHBI B KAYECTBE OCHOBHBIX YIPYTHX 3J€MEHTOB OOBIYHO YCTAHABIMBAIOT
Ha JIETKOBBIX AaBTOMOOWJIIX B HE3aBUCHUMBIX pblYaXHBIX mnoaBeckax. B TC OGompmioi
IPy30I0JbEMHOCTH MPYKUHBI UCIOIb3YIOT B KAUECTBE BCIIOMOTAaTENIbHBIX YIIPYTUX 3JIE-MEHTOB,
HaIpUMep B KauecTBE OIPaHUYMUTENEH X0/1a TOPCUOHHBIX MOJBECOK I'yCEHUYHBIX MamuH. Yaie
BCEr0 NMPUMEHSIOTCS LUIMHIPUYECKUE U KOHUUECKUE TPYKUHBI KPYIJIOr0 MM NPSIMOYTOJIbHOTO
CCYCHHUH.

TopcroHHbIE yIIpyrue 3JIEMEHTbI, WIK MPOCTO TOPCHOHBI, MPEJICTABIAIOT COO0M CTepkKHU
Pa3IMYHOIO MONEPEYHOr0 CEYEHUs U3 BHICOKOKAYECTBEHHOM CTasld, paboTarole Ha KpydeHue.
OHM HCIIONB3YIOTCA B HE3aBUCUMBIX IOABECKAX M B OTJIIMYHME OT JIMCTOBBIX PECcCOp TpeOyroT
HAIPaBIAIOMUX YCTpoHCcTB. Ha KOHIIAX TOPCHOHOB OOBIYHO MMEIOTCS TOJIOBKH CO HUIMLAMHU.
OnuH KOHEeI| TOPCUOHA 3aKPEIUIEH B CIEIHMAJbHOM KPOHILUTEHHE HA HECYIEl CUCTEME MAIMHBI,
a Jpyrod CBsi3aH Yepe3 phluar HAMpaBJISIIONIETO YCTpOMCTBa ¢ KojiecoM (katkom). [lpm
NepeMEeNIeHUH KOoJleca B BEpTUKAJIbHOM HalpaBiIeHUN TOPCHUOH 3aKpyduBaercs Ha yroia 1o 30...
45°, TeM caMbIM oOecrieunBasi ypyrocTb IMOJABECKH.

ITo pacnosoxkennio Ha TC pa3au4aoT NPoAOJIbHbIC H NONIEPeYHbIe TOPCHOHBI.

B nHeBMaTMueckMX MOABECKaX B KAdyeCTBE YIPYroro 3J€MEHTa HCIOJb3YETCsl CXKaTbld
BO3JyX WIM a30T, 3aKJIIOYEHHBIH B JKECTKYI0 WIM yHpyryroo obonouxy. [lpum mnepemernieHuun
KOJIeCa OTHOCUTENILHO HECYIIIEH CHCTEMBI IPOUCXOIUT U3MEHEHUE 00beMa raza. Xapakrep 3TOro
W3MEHEHUS ONPEAEIAeT YIPYIyI0 XapaKTEepUCTHKY ITOJIBECKHU.

[THeBMaTHUeckue ympyrue >J€MEHThI, B KOTOPBIX ra3 3akiIiOueH B YIPYrylo 000JIOuKY,
NPEJCTaBISIOT CO0ON pPe3NHOKOP/HBIE O0OJOYKH, YIUIOTHEHHbIE MO TOpPLAM U 3alOoJHEHHBIE
BO3AyXoM noj aasieHueM. B TC ucnonb3yroTcs TpH THUIA 3THX 3JIEMEHTOB: THEBMOOAJUIOHHI,
pYKaBHBIE M JuapparMeHHbIe YIPYTHUe 3JIEMEHTHI.

[THeBMOOAIIOHBl M3TOTABIMBAIOT OAHO-, JIBYX- U TPEXCEKIMOHHBIMHU. J[BYXCEKIIMOHHBIH
nmHeBMOOauIoH (puc. 9a) coctouT u3 000710uku 1 ToMmMHON 3... 5 MM, YCUJIEHHON CTaJIbHBIMU
IIPOBOJIOYHBIMU KOJBIAMM 2 JJI KpEIJIeHUs K OMOpHBIM (uiaHiam 4 ¢ nmomoinpio konen 3. B
cpeIHel YacTh 000JI0YKa CTSHYTA KOJIBIIOM 5.

Puc. 9 [THeBMaTHUECKUE YIPYTHE SIEMEHTHI C Ta30M, 3aKJIFOYCHHBIM B YIPYTYIO 000JI0UKY:
a — JIByXCEKIIMOHHBII THEBMOOAJUTIOH; O — 3JIEMEHT PyKaBHOTO THTIA; B — MPUHIIUIAAIBEHAS CXEMa PeTyIUpOBaHHS
MOJIO’KEHUS Ky30Ba



I'epmern3anus 000JI0YKH PYKaBHOTO YHPYroro sjemMeHTa (puc. 90) OoCyIIECTBISETCS ¢ MOMOIIBIO
MPWKUMHBIX (IaHIEB 6 HITH TTOJT IaBJICHUEM BO3JyXa.

HuadparMeHHbI yOpyruii 3JIEMEHT OTJIMYaeTCsl OT PYKAaBHOI'O HAIMYHEM JKECTKOH OOKOBOM
obonouku. HiokHss TopleBass 4YacTb €ro OOOJOYKM MpPEJCTaBIseT COOO0H ymnpyrywo auadparmy.
KopaHast TkaHb 0001049KHM U3rOTAaBIMBAETCS U3 MOJMAMMIHBIX HUTEH (HEHIIOH, KalpoH).

[THeBMaTH4eCcKHEe yOpyrue dSIEMEHTHl C Ta30M, 3aKIIOYCHHBIM B IKECTKYIO O0O0O0JIOYKY,
MIO/IPA3JEIIAIOTCS. Ha TPU TUIIA: C OJHOW CTYIIEHBIO JaBJIeHUs (pUC. a), KOI/la CKAThIM ra3 pacroiaoxeH
Haj nopirHeM 1 B oqHOM o0beMe (Kamepa A); ¢ IPOTHBOIABICHHEM (pHUC. 0), KOT/Ia ra3 HaXOAUTCS KaK
B HA/AMOPIIHEBOM MpocTpaHCTBE (kKamepa A), Tak u noj nopiHeM 1 (kamepa b), npuueMm naBieHue raza
OoJblle B KaMepe A; ¢ IByMs CTyNEHSIMH JlaBieHus (pHcC. B), Korjaa JBe kamepbl A u B pacnonoxeHsl
Haj mopiiHeM 7. B mocnenneMm ciydae naBieHHE 3apsKU ra3oBbIX KaMmep pa3nuyHo. B kamepe A ras
C)KMMaeTCsl B TEUEHHE BCEro X0Jla MOJBECKH, a B KaMepe B ra3 HaumHaeT CKUMaThCS MO JOCTHKEHHUH
JaBJICHUS OOJIBIIETO, YEM 3apsIHOE JaBICHHUE YTONH KaMephl.

Ilepenaua ycunmii OT HOPIIHS K Ta3zy OCYIIECTBIISETCS uepe3 JKUAKOCTb, KOTOPOH 3aIoJHEH
HUIIMHAP. B pAac CiIy4acB X XUAKOCTb HAXOAUTCA B HCIIOCPCACTBCHHOM KOHTAKTE C Ia3OM (KaMepa b na
puc. 0), HO yalle BCEro OHa OTJeNIeHa OT Ta3a TMOKUM pazaenuTeneM (auadparmoii) 3 Ui MIIABAIOIIAM
nopuHeM 13, n300paskeHHBIM Ha PUCYHKE.

HpI/I HCIMMOCPCACTBCHHOM KOHTAKTC XKUAKOCTHU C Ira30M B XOJC pa6OTI)I IMOABECKHU IMPOUCXOAUT €C
BCIICHUBAHHWEC, YTO OTPULATCIIBHO CKA3bIBACTCA HA XaPAKTCPUCTHUKE YIIPYTOI'O 3JICMCHTA.

Puc. 10 Cxembl THEBMATHYECKHUX YIIPYTHUX SJIEMEHTOB C ra30M, 3aKITIOYEHHBIX B )KECTKYIO 000JI0UKY, C OJJOH CTYIEHbIO
JaBieHus (a), ¢ TPOTHBOABICHHEM (0) ¥ C IBYMSI CTYNEHSMH JaBJIeHUs (B)

[IpumMeHeHne KUIKOCTH B TaKMX YHNPYIHX dJeMEHTax oOecrneuuBaeT AeMipupoBaHue KojeOaHun
macc TC mpu meperekaHWU ee 4epe3 KaanOpoBaHHBIE OTBEPCTHs W KiamaHbl 2. Takum oOpasowm,
MIOJIy4aeTCs arperar, B KOTOPOM pa3MEIIEeHbl U YIPYTHid 3JIEMEHT, U, aMOPTU3aToP.

Ha pucynke moka3aHO yCTpPOHCTBO HMHEBMAaTHYECKOIO YIPYroro >JeMEeHTa C OJHON CTYNEHbIO
JaBlieHUs, He O0O0Jajaronero JAeMI(UpYOUMMH CBOMCTBAMH, HO MMEIOLIETO JIOTIOJIHUTEIbHbIE
PE3UHOBBIE YIpPYTUe 3JIEMEHTHl 7. 3ampaBKa ra3oM M KHJIKOCTBIO OCYIIECTBISIETCS COOTBETCTBEHHO
yepe3 kiananbl 19 u 27. Ynpyrue sneMeHTs paboTaloT B Hayaje M KOHIIE X0/1a MOJBECKH. ['a3 oTaeneH



KOHIIOM KpPENUTCsl K HAaIpaBJISIOIEMY YCTPOUCTBY MOJIBECKH, a IPYTMM — K HEecylleill cucreme
MalINHBbL.

[IpumeHeHne MHEBMAaTUYECKUX YIPYTHUX JIEMEHTOB MO3BOJISET PErYIMPOBATh MOJ0KEHUE Ky30Ba U
JIOPOKHBIM ITPOCBET, a TAK)KE U3MEHATDH YIPYTYIO0 XapaKTEPUCTUKY IOJBECKH.

[IpyHnMnuanpHas cxema peryjJnpoBaHus BbICOTHI Ky30oBa TC mo Macce rasa B yIpyrom 3JIEMEHTE
MOKa3aHa Ha pucyHKe B. [Ipu Bo3pacTanuii Harpy3ku Ky30B MalllHbI OMYCKAETCs, U PACCTOSTHUE MEXKIY
HUM M MOCTOM YyMeEHbIlaeTcs. PolyakHbIl NMpuBOA, BO3ICHCTBYS Ha peryistop 8, obecrneunBaer
COO0O0IIIeHUE YIIPYroro 3JeMeHTa 7 ¢ pecuBepoM. Bo3ayx moj AaBiieHneM NOCTYMaeT B YIPYTHid 3J1eMEHT
710 T€X TOp, MOKa Ky30B HE MOJAHUMETCS JI0 MPEXKHEro YpoBHA. [Ipy yMeHbIIEHUHN HArpy3KH pacCTOSIHHUE
MEX1Yy Ky30BOM U MOCTOM TakK)K€ OCTAHETCS HEM3MEHHBIM, TaK Kak C IOMOIIBIO peryisitopa 8§ Bo3ayx
BBIITYCKAETCs U3 yIPYroro sjaeMeHTa 7 B atMocdepy. Vcnonp3oBaHne THAPaBINYECKOTO 3aMETUTEIS,
BCTPOCHHOTO B PETYJISITOP, UCKIIOUAeT paboTy perynsropa npu koinedanusx TC Ha moaBecke.

PerynupoBanue BBICOTBI Ky30Ba MOXKET OCYLIECTBISTBHCS 33 CUET M3MEHEHHs] 00beMa >KUIKOCTH,
Haxojdlecs MexJay ra3oM M nopimHeM. B 3tux cucremax ans moassatus Ky3oBa TC KUAKOCTbH
HarHeTaeTcsl B yIpyrui 3JIEMEHT, a JJIs OIIYCKaHUs YAAJsAeTCs.

Ha psine TC umeetcs cucrema perysiipoBaHUs MOJO0KEHHS Ky30Ba, ¢ TOMOLIbI0 KOTOPOM MOXHO HE
TOJIBKO M3MEHATh JOPOXKHBIN MTPOCBET BCEil MAIIMHBI, HO M IPUaBaTh Ky30BY JU(GQEpeHT Ha HOC WIH
KOpMY JINOO KpeH Ha OOpT 3a c4eT BbIOOpa MapaMeTpOB COOTBETCTBYIOIIUX IO/BECOK.

Pe3uHoOBBIE ympyrue 31€MeHThl MPUMEHSIOT B mojBeckax TC B KauecTBE OrpaHMYMTENCH Xo7a
IIOABECKM U B y3JaX KPEIUIEHHs aMOPTU3aTOPOB, CHIKAs JUHAMUYECKYI0 HArpy>KEHHOCTb CTallel
ITOABECKH U HECYIIEW CHCTEMBI.

B kauectBe racsmux yctpoictB B TC HMCIONB3yIOT IMAPAaBINYECKHE aMOPTU3ATOPbI, B KOTOPBIX
MexaHudeckasi sHeprus kojebanuii TC mpeoOpasyercss B TEIUIOBYIO IYTEM >KHUAKOCTHOTO TPEHUS HpU

MPOXOXKIACHUHA BSI3KOM KHUIKOCTHU YCPE3 OTBEPCTHUA MAJIOr0 CCUCHUA. Kunkoctsb HarpeBacTCia, U TCILIOTa
pacceuBacTCA 5 OKPYXKAOUIEM IIPOCTPAHCTBE.

KOHCTPYKTI/IBHO THAPABINYCCKUC aMOPTU3ATOPBI UCIOJTHAKOT TCJICCKOIMMYCCKUMU WU PbIYa’)KHBIMU.
Tenmeckonuueckre pabOTAIOT TP JaBlieHUH >KUAKocTH g0 8 Mlla, a peraaxasie — g0 30 MIla.
Teneckonuueckre aMOpTHU3aTOPbl MOJPA3AEISAIOTCS Ha IBYXTPYOHBIE M OAHOTPYOHBIE. PhIuaxkHble
MOTYT OBbITh MOPIIHEBBIMU U JIOTTACTHBIMH.


http://ustroistvo-avtomobilya.ru/kuzov/obshhee-ustrojstvo-kuzova/
http://ustroistvo-avtomobilya.ru/podveska/gidravlicheskie-amortizatory/

Puc. 11 [THeBMaTHUeCKUi yIpyTHil 3IEMEHT € TOTOJIHUTEIbHBIMH YIIPYTUMH 3JI€MEHTaMU:
1 — cepbra; 2 — MAPHUPHBIN TOMIIUIHKK; 3, 15, 17 — yrumotHenus; 4, 8 — crakanbl; 5 — yexoun; 6, 11, 14 — maiiosr; 7
— MIOTIOJIHUTEJIBHBIC YIIPYTHe AIeMeHThI; 9 — nopiieHb; 10 — mumunap; 12 — mamkera; 13 — rumaBaromumii mopiiens; 16
— Kpblka; 18 — Brynka; 19, 21 — 3apsansie knanansl; 20 — nepenyckHOW KilanaH
B xaugectBe pa60“II/IX )KI/II[KOCTGI‘/’I I aMOPTHU34TOPOB ITPUMCHAOT MUHCPAJIBbHBIC MacCJia.

I[Ipu paboTte amopTH3aTOpa pa3IMYalOT XOJ CKaThs M X0 0TOos. [Ipu Xome cxatust Koieco

(xarox; mpubmmxkaercss k Hecymeil cucreme TC, a mpu xoze oTd0s, HA000POT, OTHAISIETCS OT
Hee.

PaccMoTpuM yCTpOMCTBO M NIpPUHLMII JACUCTBHA THUIPABINYECKOIO TEJIECKOIMUYECKOTO
JBYXTpYOHOI'O aMOpTU3aTOpa ABYCTOPOHHETO AEUCTBUS. AMOPTH3AaTOp MPOYIINHONW 6 KpemuTcs
K HECyled CHCTeMe MaIIuHBI, a NpPOymHHOW 1 — K HampapisSolIEeMy YCTPOUCTBY.
AMOPTH3aTOp COCTOMT W3 INTOKAa 5, HAa HIDKHEM KOHIIE KOTOPOTO YKpPEIUIEH IOpIIeHb 8 C
KJamaHaMM M KaJIWOpPOBAaHHBIMHM 10 CEYEHHIO KaHanaMu. [lopiieHb pacnoyiokeH BHYTpHU
paboyero nuianHApa 12, KOTOPBIN 3aKiI0OUEH B HapyXHYI0 TpyOy 13 u ckperuieH ¢ Hel. Mexnay
Hapy)KHOM IMOJIOCThIO LMJIMHApPA W BHYTPEHHEH IOBEPXHOCTBIO TpPyObl HMeEeTcs 3a30p,
o0pa3yronMii KOMIIEHCAIlMOHHYI0 KaMepy 3 amopTusaropa. B BepxHeill wacTu muiIuHApa
pacrojokeHO YIUIOTHEHHME, 4Yepe3 KOTOpOe€ MNpPOXOAMT WTOK. HimkHAS dacTe nuimMHIpa
COEIMHSETCS ¢ KOMIIEHCAIIMOHHOM KaMepol KJlarnaHaMH U KaluOpOBaHHBIMU KaHAIaMHU.

B nopise pacnonoxeHsl KanuOpoBaHHbIE OTBEPCTHS 4 X0Aa 0T00sI, MEepernycKHOM KianaH 7
CKaTHUs M pa3rpy30uHbIi Kianad 9 oT0osl.

B HmxHel yacTu LMIMHIpa HaxonATcs nepenyckHoi kimamaH 10 oT6os, kanuOpoBaHHBIN
KaHaJ 2 cKaTusl U pa3rpy30uHbld kinanad 11 cxatud. [Ipu xoae cxxatus, Korja MTOK BABUTAETCA
B LIWJIMHJIP, 1aBJICHHE T10J] IOPLIHEM MOBBIIIAETCS, U )KUJIKOCTh MIEPETEKAET Yepe3 OTBepcTue 4 u
KJarnaH / B TPOCTPAHCTBO HajA MopIIHeM. BcriencTBue TOro 4ro oObeMbl MOJOCTEH MMOJ
MOPIIHEM W HaJl HUM HEOJUHAKOBHI (4acThb 00beMa HaJl MOPLIHEM 3aHMMAET LITOK), M30BITOK
KUJKOCTH NEPETEKAET Uepe3 KaHal 2 B KOMIIEHCALMOHHYIO KaMepy, CKMMas UMEIOLIUICSA TaM
Bo3ayX. [Ipu Oonbmiol CKOpPOCTH MepeMelieHHs MOPIIHS B IMIMHIPE JABJICHUE MOJ HUM
MOJHUMAETCSI HACTOJBKO, YTO CXKHUMAeT MpPYXHHY pasrpy3oyHoro kiamaHa 11, koropsiid
OTKPBIBAETCS, U HapaCTaHUE JABJICHUS YMEHBIIAETCS, YTO OTPAHUYMBAET CHIIY CONPOTUBIICHUS
amopTHu3aropa Ha xoje cxatud. [Ipu xoze or6os, Korja MopieHb BBIABUTAETCS U3 LUIUHAPA,
JIaBJICHUE HAaJ IOPIIHEM YBEIUYMBACTCS M JKUAKOCTh uepe3 KainuOpoBaHHbIE oTBepcTus 4
nepeTekaeT B MPOCTPAHCTBO HAJ HOpIIHEM. JlepuIUT XKUAKOCTH MO MOpUIHEM Oyner


http://ustroistvo-avtomobilya.ru/e-kspluatatsionny-e-materialy/zhidkosti-dlya-amortizatorov/

IIOKPBIBATBHCS MIEPETEKAHUEM €€ U3 KOMIICHCALIMOHHOW KaMepbl B IUIMHADP yepe3 Kiananel 10 u
kaHai 2. [Ipu GoJsbIION CKOPOCTH JABMXKEHMS IMOPIIHA HA XOA€ OTOOS JaBjieHUE HaJl MOPIIHEM
BO3pacTaeT, YTO BBI3bIBAET OTKPHITHE Pa3rpy304HOro KiamaHa 9 oTOOs B MOPIIHE U TEM CAMBIM
OTrpaHMYMBAET CUJIy COIPOTHUBIIEHUSI aMOPTU3aTOpa Ha X0J1€ 0TOOS.

Puc. 12 Cxema ruJIpaBIMYeCcKOTO TEIECKOMMYECKOTO IBYXTPYOHOTO0 aMOPTU3aTOPa IBYCTOPOHHETO
NEUCTBUA
HopmanbabeiM  yciioBUeM pabOTBI aMOpTH3aTOpa SBISETCS OTCYTCTBHE B IKUIKOCTH

BO3JIYIIHBIX BKIIOYEHHI. B paccMOTpeHHOM amopTu3aTope BO3AYIIHOE BKIIOYEHHE MOXKET
BO3HUKHYTH BCJIEJICTBHE B30AJITHIBAHUS JKUJKOCTU B KOMIIEHCAIIMOHHOM KaMmepe, I/ie KUAKOCTb
KOHTaKTHUPYET C BO3JYXOM.

Takoro HemocTaTka HE UWMEET THAPABIMYECKHA TEIeCKONMUYECKUH OTHOTPYOHBIM
aMOPTH3aTOp BYCTOPOHHErO ICHCTBHsI, Y KOTOPOTo JABa KiamaHa (0oT0os 3 W CkaTus 2)
pacmoyIoKEeHbl B TMOPIIHE, a POJb KOMIICHCAIIMOHHOW KaMepbl BBIMNOJHSIET TMOJOCTh A,
OTJIeJIeHHas OT TMOAMOPIIHEBOr0 MPOCTPAHCTBA IUIaBalOIIMM MopiHeM /. B momoctu A
HAXOJUTCS CKATBIM ra3, 00beM KOTOPOIro MPU XOJE€ CKaTUs YMEHbIIAaeTcs, a IpHU Xoze 0TOos
YBEIINYUBACTCS.

B ppluaxkHBIX aMOpTH3aTOpax pblYar OJHHMM KOHIIOM CBS3aH C  HaIpaBJISIOMINIM
YCTPOMCTBOM MOJBECKH, a APYrMM — C TMOpPLIHEM WM Jonactelo. Ilpm mnepemenieHnun
MOCJIEHUX BHYTPU KOPILyCa aMOPTU3ATOpa KUJIKOCTb U3 OJHOU IOJIOCTU IEPETEKAET B APYIYIO
yepes KIanaHbl U OTBEPCTHUS, CEUCHUS KOTOPBIX ONPEIENISIOT XapaKTEePUCTHUKU OTOOSI U CIKATHSI.

Hapsiny ¢ paccMOTpeHHBIMU aMOPTH3aTOPAMH CYLIECTBYIOT TAKHE, B KOHCTPYKIIUHA KOTOPBIX
UMEETCs] BO3MOXKHOCTH PEryJIMpOBaHUS MapaMeTpoB, OMNPENENAIOIINX HUX JIeMidupyroume
CBOMCTBA, 3a CYET M3MEHEHUS CYMMApHOM IUIOIIAJNA OTBEPCTHM, 4epe3 KOTOPbIE NEPETEKAET
pabouast KUIKOCTb. PerynmupoBaHue OCYHIECTBISETCS MPU M3MEHEHUM MacChl MAIIMHBI WIH
WHTEHCUBHOCTH KoJebanmii. C yBelIWYEHHEM 3HAYEHUN OSTHUX MapaMEeTPOB COMPOTUBIICHHE
aMOPTU3aTOPOB YBEIIMYUBAETCS.



Puc. 13 Cxema ruipaBiInyecKoro TeJIeCKOMMUEcKOro OJHOTPYOHOT0 aMOPTU3aTOpa IBYCTOPOHHETO
NENCTBUA

Odopmiienue oTuera o padore.

[IpencraBuTh cxemy MOABECKH Pa3jIMYHOIO THIA M €€ AJIEMEHTOB, ONMUCATh MPHHIUI  Pa0OTHI,
MOPSI0K pa300PKH U COOPKH.

KOHTpOJIbeIe BOITPOCHI:

1. Ha3navenue nmogBecKu aBTOMOOMISA M ee THIIAX.

2. YcrpoiicTBo, padoTa U MPEeUMYIIECTBAX HE3aBHMCUMON MOABECKHU MePeIHUX KoJec
JIETKOBBIX ABTOMOOMJICIA.

3. ITepeuncinTe THIIBI peccop U CNOCOOBI MX KPEIUIEHHUS K paMe H 0CAM.

4. Ha3nadeHnue, ycTpoiicTBO 1 padoTa ruipaBJInyeckoro aMopTH3aTopa ABOHOIO0
aecTBUS.

S. KakoBbl Ha3HaYeHHe ¥ PUHIUN PadoThI CTA0MIN3ATOPA NMONEPEYHOH YCTOHYNBOCTH

nepeaHeu ocu?
6. Kak ycTpoena n padoraer He3aBUCHMMAas MOJBECKA 3aJHUX KoJiec?

IIpakTnueckoe 3ansitue 16.
Tema: «3yyeHnne ycTpoiicTBa H padoThl KOJIEC U IIMH»

Leas padoThI: 3aKperuieHHE MOJYYEHHBIX TEOPETUUYECKUX 3HAHUM, MPAKTUYECKOE M3YUYECHHE
YCTpOWCTBA U pabOTHI KOJIEC U IIUH

Heo0xoaumble cpeacTBa 1 000py10BaHME; TUIAKATHI, KOJIECA U MINHBI

3aganue:
N3yuuTh yCTpONCTBO M MPUHILIMI JESHCTBUS KOJieC U IMH. HauepTuth cxembl KOJIE C Pa3HOro THUIIA.

Xoa padoThl: M3y4YNUTh HA3HAYCHUE U MPUHIMUIT JEHCTBUS KOJIEC U IIUH

TeopeTuyeckasi 4acTh:
Ha aBTOMOOMIIEHOM TpaHCIIOPTE MPEUMYIIIECTBEHHOE MTPUMEHEHNE TTONYYHIIH KoJieca, TO3TOMY
aBTOMOOMIN 4acTo Ha3bIBAIOT KOJIECHBIM TPAHCTIOPTOM.
Koneca ocymiecTBistoT ¢Bsi3b aBTOMOOMIIA ¢ Joporoid. OHU 00ecreunBaroT ABUKEHHUE, TOBOPOT,
nepeaar0T BEPTUKAJIBHBIC HAIPY3KHU OT aBTOMOOMJIS HA Aaopory, BOCMpUHUMAIOT yaapbl U KOJ'Ie6aHI/I$I,
Nepelarolecs oT JOpOTH.
B 3aBucuMocCTH OT BBINOJIHSAEMBIX QYHKIMI aBTOMOOMIIbHBIE KOJIECa pa3/IestOTCs Ha BeyILHE,
yIpaBisieMble, KOMOMHUPOBAHHBIE (OJHOBPEMEHHO BEAYIIME U YIpaBIIEMbIe) M IMOJICPKUBAIOIIHE.



Benymme koneca mpuBOAATCS BO BpallleHHE OT TPAHCMUCCHHM aBTOMOOMJIS M CO3/al0T B KOHTAKTe
Kojieca C JIOpOroMl TArOBOE YCWIME. YIIPaBJIs€MbIE KOJ€Ca MOIYT IIOBOPAYMBATHCS II0 KOMAHJE
BOJIUTEJIA, TMPU 3TOM B KOHTAaKTe€ Kojeca C JOpOroid BO3HUKAIOT OOKOBBIE YCHJIMS, KOTOpBIE JAIOT
BO3MOYKHOCTh aBTOMOOMJIIO HW3MEHHUTh HamlpaBieHue aBwkeHus. [lommepikuBaroniye Koieca He
IIPUBOASAT B JBH)KEHUE aBTOMOOWJIb M HE ITOBOPAYUBAIOTCS, & TOJIBKO BOCIPUHHMAIOT YaCTh HAarpy3Ku
aBTOMOOWJIS, UTO YMEHBIIAET CyMMapHOE AaBJICHHE HA OMIOPHYIO ITOBEPXHOCTH JIOPOTH.

Puc. 14 YcTpoiicTBO aBTOMOOUIIBHOIO KOJIECa:
1 — mmnHa; 2 — obox; 3 — cTynuna
Koneco aBToM0OMIISE COCTOUT U3 MHEBMATUYECKOM IMHBI, 000714, COEAMHUTEIBLHOTO
aneMeHTa (IUCKa), CTYIUIIBI U THEBMATHYCCKHX IIHH.

B 3aBucumMoOCTH OT KOHCTPYKIMH 000712 1 COETUHUTEIBHOTO 3JIEMEHTa KOJIeca MOTYT OBITh
pa300pHBIMU U HEpa30OPHBIMU, IUCKOBBIMU U 0e31McKoBbIMU. CTynHIla Kojieca 00eceurnBaeT
€ro CBOOOJIHYIO YCTaHOBKY Ha OCH aBTOMOOUIISI.

Hepa36opHoe koseco ¢ riayookum 00010M. Q00 CITYKUT IJI COSTUHEHUS IIIUHBI C
kosiecoM. C 3Toil 1enplo eMy npuaaercs cnenuanbias popma. Koneco B cOope H0IKHO ObITh
cOanaHcupoBaHO, 0ANTaHCUPOBOYHBIE TPY3UKU KPETIATCS K 0001y C MOMOIIBIO MPYKUHHBIX
3a)KUMOB WK Kied. Ha G0bIIMHCTBE JIETKOBBIX aBTOMOOUIIEH U IPy30BBIX HEOOIbIION
TPY30I0IBEMHOCTH HCTIONIB3YIOTCS TIyOOKHEe, Hepa30opHBIe 000IbsI.

['myOoxuit 00011 &KECTKO COETUHSAETCS C TUCKOM, KOTOPBIN CIY’KUT AJIs1 KpEIUICHUS
KoJIeca K CTYIHIIE C TIOMOIIbIO O0JITOB WK raek co mmnuiabkamu. [Tonku rirydbokoro ob6ona
UMEIOT KOHYCHYIO (hOpMY ISl TUTOTHOM MTOCAIKU IUHBI Ha 000/1. YT0J HaKJIOHA TIOJIOK
coCTaBIIseT, Kak npasuiio (5+1)°. [Tonku 06oa 3aKkaHUMBAIOTCS 3aKpauHaMH, UMEIOIIUMHU
ofpeieIeHHYI0 (hOpMy U CITyKalux OOKOBBIMH YHOPaMHU AJIS IIUHBI.

PaccrosiHre Mex 1y 3akpauHaMy Ha3bIBaeTCs LIMPUHOH npoduiis obona. B cpenneit
qacTH 00012 umeercs yriryosieHne, HeoOXoauMoe Ui 00JIerdeHUs] MOHTaXa U JeMOHTaxa
HIMHBI Ha 000/1. DTO yriryosieHue (pydeit) MOXKeT ObITh pacHOI0KEHO CHMMETPUYHO
OTHOCHTEJIBHO TUIOCKOCTH KOJIECA MIIA CO CMETIICHHEM.

Pa3smeps! 1 mpoduias 06012 periaMeHTUPOBaHbl COOTBETCTBYIOIIMMHU cTaHAapTamu. Ha
Ka)IbIif 000]1 HAHOCHUTCSI COOTBETCTBYIOIIASI MAPKUPOBKA, U3 KOTOPOI MOKHO y3HAThH pa3Mephl
u npouib. OCHOBHBIE pa3Mepsl 000/1a, MIMPUHY TPOPUIS U JUAMETP, KaK IPaBUilo, Bce
M3rOTOBUTENHN YKa3bIBAIOT B JIOMMaX, 3a HCKIItoUeHneM kommnanuu Michelin, koTopas
HOPUMEHSIET Il TOT0 MUJUTUMETPBHI.

[Tpumep mapkuposku: 5J x 13H2 ET 30, rae:

5 — mpuHa 000/1a B r0ilMax;

13 — nuametp obona B Aroiimax;

J n H2 — xoHCTpyKTHBHBIE 0COOCHHOCTH Tpoduist 000/a;

ET 30 — Bruter (ot Hemenkoro ciioBa Einpresstiefe — ET) 30 mm.


http://wiki.zr.ru/%D0%9A%D0%BE%D0%BB%D0%B5%D1%81%D0%BD%D1%8B%D0%B9_%D0%B4%D0%B8%D1%81%D0%BA
http://wiki.zr.ru/index.php?title=%D0%A1%D1%82%D1%83%D0%BF%D0%B8%D1%86%D0%B0&action=edit&redlink=1
http://wiki.zr.ru/%D0%9F%D0%BD%D0%B5%D0%B2%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%88%D0%B8%D0%BD%D1%8B

Puc. 15 [TIlonmoxurensHoe(a) W  oTpuuarenabHoe (0) T1miIedo oOKara YIpaBiIsIeMOro Kojeca

Bbuier koJieca (BbICTYII) SIBISI€TCSl Ba)KHbIM napaMmerpoM. Jlroboe Koieco JOMKHO
«OXBaThIBAaTh» CTYIMUIYy, K KOTOPOH OHO KpPEMHUTCs, MOTOMY YTO LIEHTP IATHA KOHTAaKTa IIMHBI C
JIOPOroil CMEIIAaeTcsi OTHOCUTEIBbHO BEPTUKAIBHOM OCH, NPOXOJAIIEH dYepe3 LEHTP CTYNMIbI Ha
HEOOJIBIITYI0 BEIMYMHY, KOTOpas PpACCUUTHIBACTCS NPU KOHCTPYMPOBAHWHU TIIOJBECKH H PYJIEBOTO
yIpaBJIeHUs ABTOMOOMIISL.

Bennuuna BbUIeTa 0COOCHHO BaXkKHA JJIS YHPABISEMbIX KOJIEC, ITOTOMY 4YTO IOJIOKEHHE ISATHA
KOHTAKTa OTHOCUTEJIBLHO OCH IIOBOPOTA KOJIECA MIPAET BAXKHYIO POJIb B OINPEICIICHUH XapaKTEPUCTUK
IIOBOPOTa aBTOMOOMIIS.

Hepaz6opnble kosieca ¢ riry0oKuM 000/10M OOBIYHO LIEHTPUPYIOTCSA Ha CTYNHLE C TOMOIIBIO
HEHTPAILHOTO OTBepCTHs. Eciu muamerp neHTpasbHOro OTBEPCTHS OOJIbIIe, YeM Y IMOCaI0YHON YacTH
CTYIHUIBI, TO LICHTPUPOBAHUE OCYILECTBISAETCS MO KOHMYECKUM (MM cPepudecKuM) MOBEPXHOCTIM B
OTBEpPCTHUSAX AMCKA, MPEJHA3HAUYECHHBIX AJIs KpeIuleHus OostaMu WiM raiikamu. MHorma st nydiero
LHEHTPUPOBaHUA W  OOJIETUYEHHs] MOHTa)ka MCIIOJB3YIOT IJJACTMAcCOBbIE  KOJbLIA, KOTOpBIE
YCTaHABIMBAIOTCA IIEPE] MOHTaXOM KOJleca Ha CTyNMIy B IIEHTPaJIbHOE OTBEPCTHE JIHUCKA.

KonecHble AMCKM  JIETKOBBIX ~aBTOMOOMJIEH  M3TrOTAaBIMBAIOTCS INTAMMIOBKOM M3 CTald ¢
nocjuenyoomeil ceapkoil o6oga M IUCKa WIM U3 JETKUX CIJIAaBOB (AJFOMUHHUEBBIX WM MarHUEBBIX).
Haubonee npounblie kKosieca U3 JIETKUX CIIABOB — KOBaHble. OHU UMEIOT MEIKO3EPHUCTYIO CTPYKTYPY
U BBICOKYIO TPOYHOCTB IIPU MAJION Macce.

JlerkocniaBHbIe Kojleca [JOpPOKE CTalbHBIX, HO OCTETHYECKM IpuBieKarenpHee. Komeca
M3rOTABIMBAINCh, M W3 KOMIIO3UTHBIX MAaTepHMaloB: Hampumep, eme B 70-e rr. dupma Citroé n
BBIIIyCKaJla apMHUPOBAaHHBIE YIJIEIUIACTUKOBBIE KOJeca, KOTOpbleé BECHJIM B JIBa pa3a MEHbIIEe
MeTasniecknx. OQHaKo M3-3a BBICOKOM CTOMMOCTHM TAaKMX KOJEC OHM YCTAHABIMBAIOTCSA TOJBKO Ha
JOpOTUX CIIOPTUBHBIX aBTOMOOMIISX.



Puc. 16. Korctpykuus paz6opHOro 060/1a rpy30BOT0 aBTOMOOHJIS:
1 — 3akpamna; 2 — o6ox; 3 — pazpe3Has 4acTh 0001a; M — mupuHa o6oaa; D — nuamerp oboaa
Pa3bopHbIe 0001bsI IPUMEHSIOT JIJIsl KOJIEC OOJIBIIMHCTBA TPY30BBIX aBTOMOOMIICH U aBTOOYCOB.
Paz6opHbie 0001651 MOTYT OBITH TUCKOBBIMH U Oe31cKoBbIMH. Hanbosee 4acTo HCrob3yroTCs
pa3bopHbIe 000/TbsI C KOHUYECKUMH ITOCAJOYHBIMH TTOJIKAMH.

Puc. 17 be3nuckoBoe KoJieco, ero oomuii Bu (a) U KperieHUe
kozeca (6): 1 — cexTopsl Kojeca; 2 — cTynuia; 3 — KpervieHue; 4
— IIMNHUIbKA; 5 — raiika.

[IuHBI TPY30BBIX aBTOMOOMIIEH UMEIOT OOMBIINE pa3MePhl U BHICOKYIO KECTKOCTh, TOITOMY
MOHTa)X TaKUX IUH Ha HePa30OpHBIC 000/1bs 3aTpyaHEH. Paz0opHbIe 000/1bsI TO3BOJISIOT O0JIETYHUTH ITY
3amaqy. J{7s HEKOTOPBIX IIUH IPY30BEIX aBTOMOOWIICH OOJIBIION TPY30MTOIEEMHOCTH TPHUMEHSFOT
pa3bopHbIe 000/1bsI ¢ PACTIOPHBIMU KOJIbIIaMHU. Takue 000/Ibs1 COCTOSIT U3 IBYX YaCTEH, COCTUHIEMBIX
MeXTy coOoii OonTamu. Takas KOHCTPYKIIUS HAJACKHO YACPKUBACT MTUHY HA KOJIECe HE3aBUCUMO OT
3HAYEHUS JaBICHUS BO3AyXa B IIIUHE.

Crynuiipl KoJiec U3roTaBIUBAIOT U3 CTAIN WM KOBKOTO YyryHa. K HUM KpemsiTcs 3J1eMEeHThI
TOPMO3HBIX MEXaHU3MOB, JUCKHU U Oapabanbl. CTynuIla yCTaHABIUBAETCS HA MOJIIMITHUKAX, KOTOPHIE
JIOJKHBI BOCTIPUHUMATH HE TOJBKO PaaualbHbBIE, HO U OCEBBIC YCUITUS OT AeHCTBHs OOKOBBIX CHII. B
CTYIUIIaX YCTAHABIMBAIOT KOHUYECKUE POJTUKOBBIC HIIH IIAPHUKOBBIC PaIHaIbHO-YIOPHBIC IO IIIATTHAKH.

B moammmHUIKY KoJiec 3aKiIabIBacTCs CMasKa, BBIJICPKUBAIONIAs BRICOKHE TeMIIepaTyphl. s
TIPEIOTBPAIICHUS BRITCKAHUS CMA3K{ ¥ TIOTIAIaHMSI TPSI3H MOAITUITHUKH YIUIOTHSIOTCS CATbHUKAMH.

[THeBMaTHyeckasl IIMHA, SBISIONIASCS OJHUM U3 HaumOoliee Ba)KHBIX DSJIEMEHTOB aBTOMOOWIIS,
COCTOMT U3 TOKPBIIIKM M KaMephl, pacHoJIO)KEHHBIX Ha obone kojeca. Illuna BocmpuHHMaeT
BEPTUKAIbHYIO HArpy3KY, OT Beca aBTOMOOWIIS, U BCE YCUJIUS, BOSHUKAIOIIUE B MSTHE KOHTAKTA IINHBI C
JOPOTOM P YCKOPEHHUH, TOPMOKEHUHU U TIOBOpoTe aBToMoOMIs. [1lnHa Takke MOrIonIaeT u cMsAryaer
yAaphl, BO3HMKAIOUIME MpPU JBUKEHUH aBTOMOOWIS 1o jgopore. Bo Bpems IBH)KEHUS aBTOMOOMIIS
9JIaCTHYHAsl MTHEBMATHYeCKas IIMHA B HWKHEH 4acTu JeGOopMHpYeTCs, MEIKHe HEPOBHOCTH IOPOTHU
MOTJIOIIAIOTCS 32 cuUeT AedopMaliy MKHBL, a OOJBIINE BHI3BIBAIOT IUIABHOE MEPEMEIIEHUE OCH KoJleca.
Takast crmocoOHOCTH IIMHBI Ha3bIBaeTca criaxuBaromed. Criaxuparonas CIOCOOHOCTh IIMHBI
00yCJIOBJIEHa YIPYTHMHU CBOMCTBAMHU CXKAaTOT'O BO3/yXa, KOTOPBIM 3amoiHeHa muHa. [lpu nedopmanmn
IIMHBI HEN30€XHO BO3HUKAIOT MOTEPH dHEPIHH, 00YCIOBICHHbIE BHYTPEHHUM TPEHHUEM B MaTepuaie



IIOTEPU U TEM OonbIIas MOIITHOCTDH 3aTpadyuBaACTCA HAa ABHUXKCHUC aBToMoOuiIsg. CBOMCTBA U
pa6OTOCHOCO6HOCTB IIMHEI B 3HAYNTEIIFHOM CTEIICHH 3aBUCHT OT €€ KOHCTPYKIIHH.

Puc. 18 KoHCcTpyK1Ms THEBMAaTUUECKOM IIMHBI:

1 — AByXcCIONHBINA IPOTEKTOP (KPACHBIM BBIJEJIEHA MATKas pe3uHa); 2 — crenuaibHas popma
060pTOBOI0 KOJIbIA; 3 —IIJIeUeBbIE YaCTH, YCTOMUMBBIE K TOpe3aM; 4 — 3alUTHbIM O0PTOBOIA CII0i

CoBpemeHHas HIMHa UMEET J0BOJIBHO CIIOKHYI0 KOHCTPYKIUIO. OCHOBHBIM MaTe€pHalIOM s
U3TOTOBJICHUS LLINHBI CIIYXKUT PE3UHA U CIIELMAIbHAs TKaHb — KOPJ. ECiu U3roTOBUTH IIMHY TOJBKO U3
PE3UHBI, TO MPH 3aMOJIHEHUH €€ BO3yXOM, OHa OyJIeT 3HAYMTEIHHO H3MEHATh CBOU pa3Mepsl U (hopmy.
Pe3una, ncnonp3yromasics Ui IpOU3BOICTBA LIMHBI, U3TOTABIMBAETCS U3 KaydyyKa (HaTypaJbHOTO U
CHHTETHYECKOT0), K KOTOPOMY B IIPOIIECCE IPOU3BOJICTBA JOOABISIOTCS PA3JIMYHbIC HATIOJHUTENH: Cepa,
caka, cMoJibl ¥ Jip. IIIuHBI ByJIKaHU3UPYIOTCA B CHIELMAIbHBIX Ipecc-(hopMax, BHYTPEHHSA
IIOBEPXHOCTb KOTOPBIX COOTBETCTBYET HAPYKHOU MTOBEPXHOCTH IIMHBL. [Iepen Tem Kak 111MHa ronajgaet
B npecc-(hopMy, OHa COOMpaeTCsl U3 COCTABISAIOLIMX €€ HIEMEHTOB Ha CIIELUAIbHBIX CTaHKaX.
[TokpbllKka KOHCTPYKTUBHO COCTOUT U3 Kapkaca, Opexkepa, IpoTeKTOpa, 00KOBMHBI U O0opTa.
Kapkac mmHbI U3roTaBaMBacTCs U3 HECKOJIBKUX CJIOEB IPOPE3MHEHHOTO KOPAA, IPEACTaBIISAIOLIETO
co00i1 TKaHb, COCTOSIIYIO U3 OJIM3KO PACHOJIOKEHHBIX APYT K APYTY NPOAOIbHBIX U PEAKUX
MIONIEPEYHBIX HUTEH. UeM npoyHee HUTU KOpPJa, TEM J0ITroOBeYHee MMHa. B kauecTBe HUTEN U1t
M3TOTOBJIEHUS KOPJA B HACTOSAIIEE BPEMS IPUMEHSAIOT CHHTETUYECKOE BOJIOKHO, CTEKJIOBOJIOKHO U
cTajgbHble HUTH (MeTaiuiokopa). C yBelnMUYeHHEM CIIOEB KOpJla B KapKace YBEIMUUBACTCSA IPOYHOCTh
LIMHBI, HO OJJHOBPEMEHHO PACTET €€ Macca U yBEIIMYHUBACTCS CONPOTUBIIEHUE KAYEHUIO.

BopT nmHe nmeet onpenenenHyo Gopmy, HEOOX0IUMYIO IS TUIOTHOM MOCaKu ee Ha 000
KoJseca. bopra mMHbBI HE JOJKHBI PACTATUBATHCS, YTOOBI 00ECTIEYNTh MNIOTHYIO MTOCAIKY IIMHBI Ha
000/1e ¥ Ipe0TBpalaTh BO3MOYKHOCTh COCKaKMBaHMs IIMHBI ¢ 000/1a. C 3TOH 11e71b10 BHYTpU OOpTOB
IIMHBI BCTaBJISIFOTCS pa3pe3Hble UM Hepa3pe3Hble OOPTOBBIE KOJbIlA, H3TOTOBIEHHbBIE U3 HECKOJIBKHUX
CJIOEB MTPOYHO cTaNbHOM MPOoBOJIOKH. CHapyKu 60pTa MOKPBITH IPOPE3NHEHHBIM KOPAOM U TOHKUM
CJIOEM PE3HHBI.

BokoBHHA MIMHBI IPECTaBIsET COOON HAaHECEHHBIN Ha KapKac TOHKHUN CIIOH 31aCTUYHON U TPOYHOM
pe3unbl. OHa npejoXpaHseT MUHY 0T OOKOBBIX MOBPEKACHUN U BO3JICHCTBUS BIIary.

IIporexTop muHbI 00ecreunBaeT CUEIUIEHHE IMHBI C JOPOToil U Mpe1oXpaHsieT KapKac OT
MOBpEXKACHUM. 111 €ro U3roTOBIICHUS UCIIONIB3YETCs IPOYHAsl, U3HOCOCTOMKAs pe3nHa. BHenHAsA yacThb
IIPOTEKTOPA BBIITOJIHAETCS B BUJIE YETKOTO PUCYHKA, IO KOTOPBIM HaXOJIUTCS TaK HAa3bIBAEMBI,
ITOJKaHABOYHBIN CJION. PUCYHOK IIPOTEKTOPA ONIPEAEIIAETCA TUIIOM U HAa3HAYECHUEM ILIUHBI.

Bpexkep npencrassier co0oil criennaabHbIN NOSIC, BHIMOIHEHHBIN U3 HECKOJIBKHUX CIIOEB
IIPOPE3NHEHHOTO KOPJ1a, KOTOPBII HAXOIUTCS MEXKAY KapKacoM M IPOTEKTOpoM. OT KOHCTPYKIIUU
Opekepa B 3HAUUTEIHHOW CTENIEHH 3aBUCUT (pOopMa MATHA KOHTAaKTa IIKHBI ¢ Joporoi. bpekep
IIpeAOXpaHsaeT KapKac OT TOJYKOB U YAAPOB U NIEPENaeT YCUIIUS Pa3IUYHbIM YacTIM ILHUHBI.

BHyTpeHHsI NOBEPXHOCTD IHMHBI HOKPBITA TOHKUM CJI0€M pe3uHbl. COCTaB MPUMEHSIOIIEHCS AJIs



3TOTO CJI0S1 PE3UHBI MOXKET OBITh Pa3HbIM B 3aBUCUMOCTH OT THIIA IIWHBI (KaMepHas Wi OeckaMepHast).

Puc. 19 Beatuins kamepsr:
1 — cTepxeHb 30JI0THHKA; 2 — pe3p00Bas TOJI0BKA; 3 — BTYJKA; 4 — YIUIOTHUTEIb; 5 —
BEPXHSIS Yalleyka; 6 — yIIOTHUTENbHOE KOJBIO 30JI0THUKA; 7 — HIDKHSS Yalledka; 8 —
KOpIyC BEHTWIISA; 9 — npy’kKuHa 30J10THUKA; 10 —Hanpasistomas yameuka; 11 —
00pe3nHEHHBIN KOXKYX

B xamepHo#l mnHe 15 yAepKaHUs CKATOro BO3/yXa UCIIOJIb3YETCsl KaMepa, KOTopasi IPEeACTaBIseT
co00i1 371aCTUYHYI0, BO3TyXOHETPOHHUIIAEMYIO 000JIOUKY B BUJIE 3aMKHYTOU TPYOBI. J{J1s1 TOT0 YTOOBI
IIPU MOHTAXKE IIMHBI HA 0001 KaMepa He 00pa30BBIBaNIa CKIIAI0K, Pa3Mephl KaMephl JOJDKHBI OBITh
HECKOJIBKO MEHbIIIE, YeM BHYTPEHHHE pa3Mepbl MHNHBL [103TOMY 3amonHeHHas BO31yXOM Kamepa
HaXOJUTCS B paCTSIHYTOM COCTOSIHUH. J[J11 HaKauMBaHMs U BBIITYCKA BO3/lyXa KaMepa COeIMHSIETCS C
BEHTHUJIEM — CIIEIIUAIBHBIM KJIalmaHoM, opma 1 pa3Mepbl KOTOPOTO 3aBUCT OT THIA MHUHGL. [Ipu
MOHTa’K€ IIIMHBI Ha 000 KoJieca BEHTUJIb I0JKEH MPOXOAUTD Yepes3 ClieualbHOe OTBEPCTHE,
BBINOJIHEHHOE B 3TOM 000/1€.

Puc. 20 Koncrpykuus
KoJjecaa) ¢ OeckamepHo
LIUHOM:
1 — npotekTop; 2 — repMeTU3UPYOMN BO3JyXOHEIIPOHNUIAEMbIi

PE3UHOBBIH C10i1;3 — Kapkac; 4 — BeHTWJIb Kojeca; 5 — 0007;
0) KoJeca ¢ KaMepHOI IMHOM:
1 — o6on koneca; 2 — kamepa; 3 — muHa (MOKpBIIKa); 4 — BEHTUIIb
beckamepHble MIMHBI BHEIIHE MaJI0 OTIMYAIOTCS OT KAMEPHbBIX. BHYyTpeHHEee MOKphITHE TaKOH
IIMHBI JJOJDKHO OBITH U3TOTOBIICHO U3 CIIOSI BO3AYXOHETIPOHUIIAEMOM PE3UHBI TOJIIMHON 2—3 MM, a Ha



BO3yXOHETIPOHUIIAeMbIil BHYTPEHHUH CJI0H pe3nuHbl OecKaMepHO IWHBI U 00BOIakuBaeTcs ero. [Ipu
3TOM BO3JlyX M3 O€CKaMEepHOI IIMHBI BEIXOJUT OYE€Hb MEUIEHHO, B OTJINYHE OT KaMEPHOH, B KOTOPOI
KaMmepa HaXOJUTCS B PACTAHYTOM COCTOSTHUH, U, CIIEIOBATEIbHO, JTI000€ €€ MOBPEXKICHUE BbI3bIBAET
yBeJIM4YeHHe 00pazoBaBierocs: orepctusi. [loaTomy 6eckamepHbie IMHBI O0siee Oe30macHbl. PeMoHT
HEOOJIBIINX MOBPEXK/IEHUIN OeCKaMEepPHBIX IIMH MOKHO IMPOU3BOAUTH 0€3 CHATHS IIKUHBI ¢ 00073,
repMeTHU3upysl 00pa30BaBIIeecss OTBEPCTUE CIICIUATEHBIM MaTEPHAIIOM.

BaxxupiM npenmyniecTBoM GeCKaMepHbIX IIUH 0 CPAaBHEHUIO ¢ KAMEPHBIMU SIBIISICTCSI MEHbILIAs
Macca 1 HarpeB IpH Bk eHuu. [locnennuit 00ycioBiieH OTCYTCTBUEM TPEHHS KaMEPhI O IIUHY U
Ty4dIIuM oxJiaxaeHueM. Tak Kak U3HOC IIMH B 3HAYUTEIHHOM CTETIEHH 3aBUCUT OT paboueit
TeMIIepaTypbl, OeckaMepHbIe IIMHBI J0oJroBeuHee. He pekoMeHiyeTcs ycTaHaBIUBaTh B OeCKaMepHbIE
IIMHBI KaMEpPbI, MOCKOJIBKY MPU HAaKaUMBAaHUHU KaMephl MY IIMHON M KaMepoil MOTYT 00pa3oBaThes
BO3YILIHBIE MTOAYIIKH, KOTOpbIe OyIyT MeUIaTh OTBOAY TEILIa U MPUBEAYT K MECTHOMY IEPETPEBY
mmHbl. K HenoctaTkam OeckaMepHBIX IIUH CIeyeT OTHECTH OONBIIYIO CII0)KHOCTh PEMOHTA B ITYTH B
cllydae CUJIbHBIX MOBPEKICHUI, a TaKKe HEOOXOAUMOCTh B BBICOKOM YUCTOTE U IJ1aJIKOCTH 3aKparHbI
o0oja i o0ecTieyeHust TePMETUYHOCTH.

Puc.21 KoncTpyknus JUaroHainbHoOM  (a) " paauanbHOU (0) LIVHBIL:
1 — Oopra; 2 — OoproBas TpoBOJIOKa; 3 — Kapkac; 4 — Opekep; 5 — OokoBuHa; 6
— TPOTEKTOP

ABTOMOOWJIbHBIE IIMHBI pa3IMYar0TCs M0 Ha3HAYEHUI0, rabapuTaM, KOHCTPYKIMH U popme
npodus.
ITo Ha3HaueHHIO aBTOMOOWJIbHBIE IIMHBI JIENAT HA JIBE TPYIIBL: JJS JETKOBBIX U JUISI TPY30BBIX
aBromoOwmie. 1TuHbl, npeHa3HauYeHHbIE AJIs1 JIETKOBBIX aBTOMOOMIIEH, MOTYT IPUMEHSTHCS Ha
IPY30BBIX  aBTOMOOMJISIX  HEOOJIBIION  Ipy30MOABEMHOCTHM M COOTBETCTBYIOIMX  IpHIIEHax.
KoHcTpykius muH onpezensercs pacinoyioxkeHUeM HUTeH Kopja B kapkace. PaznuyaroT 1Ba
KOHCTPYKTHUBHBIX TUIA aBTOMOOMJIBHBIX LIVH: JMaroHaJIbHbIE U pasuaabHbIE.
Jlonroe BpemMsi Ha aBTOMOOWJISIX TTPUMEHSUTA TOJIBKO THAroHaJbHBIE MIMHEL, 1ToKa B 1947 1. pupma
Michelin He pa3pabortana paananbHyl0 KOHCTPYKIIUIO IIMHBL. B HacTosimee BpeMsi OOJIBIIMHCTBO
aBTOMOOMIIEH KOMIUIEKTYeTCsl paJAuajbHBIMU IIMHAMH. B Kapkace AuaroHalbHOM IIMHBI CIOM KOpAaa
pacrozararoT Moj YIJIoM K paauycy koseca. HuTH coceqHMX cloeB Kapkaca NepekpeluBaroTcs. B
KapKace JO0JKHO ObITh TOJIBKO YETHOE YHCIIO CI0EB Kopa. Y pajuaabHOM HIMHBI HUTH KOP/A B KapKace
PacIoyio’KeHbl IO KpaTyaiieMy pacCTOsSTHUIO MeX Ay OopTamMH BJIOJIb paauyca Koseca. Uncio cioes B
Kapkace MOJKET OBITh HEYETHBIM.
PacnonoxeHne HUTEH B paJivaibHO IMHE 00ecTeYrBaeT JIydllee HOCTOSHCTBO (DOPMBI TSITHA
KOHTaKTa LIUHBI C JJOPOTOM, MEHBIIINE TIEPEMEIICHHS] FJIEMEHTOB MPOTEKTOPa U, KaK CJIEJICTBUE, TaKHe
IIMHBI MEHbIIIE HATPEBAIOTCS M U3HALIMBAIOTCA. DTOT (DAKTOP CTall PEHIAIOLINM IIPH MEPEXOe OT
JMaroHaJIbHBIX IIMH K paguaibHbiM. Kpome Toro, coBpeMeHHbIe pauaibHble IUHbBI 00J1aJaloT
MEHBIIUM CONMPOTHUBICHHEM KaYCHHUIO M 00ECTIeUNBAIOT JYUIIYIO YCTOMUUBOCTD U YIPABISIEMOCTD
aBTOMOOMIIA.



Puc. 22 KOHCTpYKTUBHBIE ~ 3JIEMEHTHI u OCHOBHBIE pa3Mepsl
mHbl: D — HapyxHbIil 1uametp; H — BbicoTa npoduns munsl; B — mmpuna npodums
mMHbL, 0 — Moca04YHbIi quamMeTp 000a Kosteca (muHb); 1 — kapkac; 2 — Opekep; 3 — nporekrop; 4
— OOKOBHHA; 5 — 00pT; 6 — GOPTOBAsI MPOBOJIOKA; 7 — HAMOJHUTEIHHBIN
HIHYD

[Io ¢opme mnpoduass MmWHUHBI MOTYT OBITh OOBIYMHOTO NPOduUJsi, MHPOKONPOPUIbHBIE,
HU3KONPOGUIbHbIE, CBEPXHU3KONPO(PHUIbHBbIE, apOUYHbIe U MHEBMOKATKH. [Ipodnib 0OBIYHBIX MIMH
OJM30K K OKPYXKHOCTH. OTHOIIIEHHE BBICOTHI MPOQHIIS K IUPHHE Y OOBIYHBIX IIIMH COCTABJISIET OOJIbIIEe
90 %. B nenom HaOr01aeTCS TEHACHIUSA K YMEHBIICHUIO OTHOIICHHS BBICOTHI IPO(HIIS K €T0 IINpPUHE.

HN3menenne npogpuis aBTOMOOMJIBHBIX IIHH
Ecnu mmHbI nepBeIX aBTOMOOWIEH UMeENH OOBIYHBIM MPO(UIIb, TO IIMHBI COBPEMEHHBIX
aBTOMOOWMIIEH, B 0COOCHHOCTH JIETKOBBIX, HU3KOMIPO(MMIIBHBIE WIIH CBEPXHU3KONPO(UIBHEIE, Y KOTOPHIX
OTHOIIIEHHE BBICOTHI Mpo st K mmpuHe cocTaBiseT oT 70 % no 60 % u meHpme.  YMeHbIIEHUE
BBICOTHI OOKOBBIX CTEHOK IIMHBI IPU HEU3MEHHOMN LIMPUHE IIUHBI, JA€T BO3MOKHOCTh CENaTh KOJIECO
OoJbIIero pazmepa 0e3 yBennyeHus 001ero quamMerpa muHel. [Ipu 3ToM yBenuuuBaeTcss IpOCTPaHCTBO
JUIs pa3MeleHns OOJIbIIOro, a 3Ha4MT, U Ooee 3pdexkTuBHOrO MUcKoBoro Topmosa. [punens! u
MOJTYTIPUIIETTBI COBPEMEHHBIX aBTOIOE3/I0B YaCTO KOMIUIEKTYIOT CBEPXHU3KONPO(PHMIFHBIMU IITMHAMH,
JUISL TOTO YTOOBI HOHU3UTh YPOBEHB 10J1a M YBEIUYHUTh MOJIE3HBINA TPY30BOi 00BEM 3THX TPAHCIIOPTHBIX
CpeAcTB. YMEHBIICHNE BBICOTHI MTPOQUIIS MTOBBIIIAET )KECTKOCTh OOKOBBIX CTEHOK IIMHEI, & 3TO
obecrieynBaeT 6osiee OBICTPYIO PEAKIMIO IIMHBI HA KOMAaHHBIE CUTHAJIBI PYJIEBOTO YIPABICHHUS.
Ymenbmenne aedopmarui 00KOBBIX CTEHOK IIMHHBI CHUKAET KOJUYECTBO BBIIEISIEMOTO TIPH ATOM
Teria 1 obecrieunBaeT 6e30MacHyro padoTy mpu 6ojiee BHICOKUX cKopocTsax. C Ipyroil CTOpoHsI,
OOKOBBIE CTEHKH CTAaHOBSATCS JKECTUYE, a 9TO MPUBOJAUT K YXYAUICHHIO CTIQKHUBAIOMIEH CIOCOOHOCTH
IIMH, a ¢popMa MATHA KOHTAaKTa CTAHOBUTCS KOpoue U mupe. Takue MKUHBI MOTYT OTPHUIIATEIbHO
MOBITUSITH HA YIIPABISIEMOCTh aBTOMOOWIISI. DTH HEIOCTATKU CICPKUBAIOT IIUPOKOE TPHUMEHEHHE
CBEPXHM3KONPO(UIBHBIX IIUH I aBTOMOOMIJIEH MacCOBOTO MPOU3BOICTBA, HA KOTOPBIX OOBIYHO
MCIOJIb3YIOTCS IIIMHBI C OTHOLLIEHUEM BBICOTHI K IMpuHe npoduist 60, 65, u 70 %. Berpeuarores
JIETKOBBIE aBTOMOOMIIN, 000PYAOBaHHBIE CBEPXHU3KOMPO(DMIBHBIMU IIMHAMH, Y KOTOPBIX BBICOTA
nipodust COCTaBJISICT 30 % ee [IHPUHBL.
[upokonpoduabHbIE U apOYHBIE IIWHBI YCTAHABIMBAIOT HA KOJIeCa IPy30BBIX aBTOMOOUIIEH ¢
LEJIBI0 YIy4LIeHUsd UX npoxoaumocTH. OJHa Takas IIMHA MOXKET 3aMEHUTh CABOCHHBIC IIUHBI.



o0ecreynBalOT MHEBMOKATKH, HUMeEIoImue O0YKOOOpa3HbIi MpoQuiIb U BBICOKYIO 3JIACTHYHOCTH.
OtHomeHue BBICOTHI Mpo¢mid K mupuHe cocraBigeT 25—40 %. ITHEBMOKATKH BBIITYCKAIOTCS TOJBKO
Oecka- MEpHBIMH, padOTAIOT OHHM MPU OYCHb HU3KOM JaBliecHMH Bo3ayxa (mopsaka 0,01-0,05 MIla).
Bricokasi ynpyrocte ¥ HH3KOE BHYTpPEHHEE JaBJICHHE BO3/1yXa B ITHEBMOKATKaX OOECIIEYMBAET OYEHb
HU3KO€ y/IeJIbHOE JIaBJIEHUE HA IPYHT.

Puc. 23 O003Ha4eHHs HA IIMHAX POCCHIICKOTO H €BPOIEIICKOro
npousBoJcTBa:l — MakcuMalnbHas Harpy3Ka H JiaBjieHue (110 CTaHaapTy
CIIA);

2 —mHomep TV,

3 — KOJIMYECTBO CJIOEB M TUI KOJla KapKaca u Opekepa;

4 — roCyJ1apCTBEHHBIN 3HAK BBICIIEH KaTETOPUU Ka4eCTBA

(mo 1992 r.);5 — mmpunHa npoduis;

6 — cepus «70» (otHomenue H/B);

7 — 0003HaYeHNE pauaIbHON

IIUHBL, 8§ — 0003HaUYeHHE

O6eckamMepHO MUHBL;9 —

nuametp obona (13);

10 — UHJEKC IPpy30II0bEMHOCTHU,

11 — mHaeKCe cKopocTH («S» — 1o 180 km/1);

12 — ycii0BHOE 0003HaY€HNE U3HOCOCTOMKOCTH MIKHBI (110 cTanaapty CIIA);
13 — ycioBHOE 0003HaYeHHE MTOKa3aTesel TepMOCTOMKOCTH HIMHBI (110
crangapty CIIIA);14 — ycnoBHOe 0003HaYeHHE Ko/1a 3aBoj1a (110
crannapty CHIA);

15 — HOoMep coOopiuka (15);

16 — HOMep cepTHdHUKaTa OGULIHATBHOIO YTBEPK/IEHNS Ha COOTBETCTBUE IUH MeXayHapoaHbIM
mpasmiaM Ne 30 ESKOOH (1247);

17 — ycnmoBHOE 0003HaueHue Koja pa3mepa (1o

crangapty CIIIA);18 — nata uzrotoBnenus (28 Henens

1987 r.);



HE00X0IMMYI0 HH(POPMALIHUIO .

JIroOast mmHa UMeeT Ha OOKOBHUHE 0003HAUYEHUE MPOU3BOAUTENS, & TAK)KE TOPTOBYIO MapKy JaHHOU
MOJIEJIH IIUHBL.

OueHb BaXXHOU SIBJISIETCS HAANKUCh, HAHECEHHAs! KPYITHBIMUA CUMBOJIAMU U YKa3bIBaIOIas HA
pa3MepHoCTh MKHBL. Hanpumep:

185/70 R14 83 S

[lepBas uudpa B pa3MEpHOCTH IIKUHBI YKA3bIBACT HA HIMPUHY MPO(UIIS IIUHBI (UCKIIIOUECHUE
COCTABJISIOT IIMPOKONPOPHIBHBIE IIHHBI, Y KOTOPBIX MepBas nudpa 0003HaYaeT HAPYKHBIA AUAMETP
muHbl). B npuBenennoM npumepe 185 — 310 mupuHa npodusis, BeIpaKeHHAs B MIJTUMETpaxX. DTOT
napameTp MpoBepsieTcs Ha IIMHE, HAaKauaHHOH 10 HOMUHAJIBHOTO JJABJICHUS.

Ecnu muna Hu3K0onpouiibHAs WM CBEPXHU3KOMPO(UIbHAL, TO Yepe3 KOCYI0 YepTy yKa3zaHa
udpa, ykazbIBaromias OTHOIICHHE BBICOTHI MPO(UIIS K IIUpPUHE, BEIPAXKEHHOE B MPOIIEHTaX (B HAIIEM
npumepe 70). Oty uudpy Ha3bIBaIOT cepueil muHbl. Eciiu B 0003HaU€HUH HIMHBI OTCYTCTBYET CEPHSs, TO
[IMHA KUMEET OOBIYHBIN NPOQHIIH U OTHOIIEHHE BBICOTHI MpoduJIst K mmpuHe coctaniser 80-82%.

BbykBa R yka3piBaer, 4To mrMHA UMEET paJuaibHyl0 KOHCTpYyKIuio. Ecinu OykBel R HeT — mimHa
JaroHaIbHAs.

Crnenytromtas mudpa (B Haem ciydae 14), yka3plBaeT 1OCaI0UHbII BHYTPEHHUH AUaMeTp IIUHBL, T.
e. CootBeTcTBYET uaMeTpy oboaa koseca. [locagounsrit auameTp BeipaxkaeTcs B qoiMax. OnuH 110im
paBeH 25.4 MM, 3HAYUT, B IPUBEICHHOM IIPUMEPE MOCAA0UHbIN 1uametp paBeH: 14 * 25, 4 = 355,6 mm.

Cremyromye 3aTeM YnCIIO U OYKBa JJATUHCKOTO an(aBuTa SIBISFOTCS COOTBETCTBEHHO MHIICKCAMU
Harpy3Kku U cKopocTH. HIeKe Harpy3Ku SBJISETCS YCIOBHBIM, U JJIs OTMpeeNieHUs MaKCUMAalIbHOM
Harpy3KH Uil KOHKPETHOW IIMHBI HEOOX0IUMO 00paTUTHCS K TAOJIHUIIE B CIIPABOYHHUKE M HANTH BECOBOI
SKBHUBAJICHT, OTHOCSIIIUICS K ONpeAeNeHHOMY HHeKcy. Hanmpumep, MakcuMasnbHas Harpy3ka Jiisl IUHbI
¢ uagexcoM 83 cocrasisier 483 kr. HOrAa MakcuMaibHasi Harpy3Ka Ha HIMHY pacmugpoBsiBaeTcs. B
stoMm cinydae umeercs Haanucb MAX LOAD (MakcumanbpHasi Harpy3ka) U yKa3bIBaeTcsl Macca cHavana
B KHJIOTPaMMax, a 3aTeM B (DyHTax.

W, nakoHern, nmocieaHuii 0yKBeHHBIN HHIEKC YKa3bIBAET HA MAKCHMAIILHO JJOMYCTUMYIO CKOPOCTh
TBYKEHUS] aBTOMOOMIIS, [Tl KOTOPO# ITpefHa3HaueHa JaHHas IHA.

Ta6/u11a HUHAEKCOB CKOPOCTH.

Nunexc CxkopocTb

100
110
120
130
140
150
160
170
180
190
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CKOpOCTB JABUXXCHUSA aBTOMO6I/IJ'I$I, COOTBETCTBYIOIIad KOHKPETHOMY UHACKCY, ABJIACTCA
MaKCHMaJIbHO JOIYCTUMOM JJI JaHHOM MMHBI. Harmpumep, 17 MKUHBI ¢ UHAEKCOM S MaKCHUMaJlbHas
CKOpOCTh cocTanisieT 180KkM/4, U MPEBBIIIATH €€ HEJOMYCTHMO.

HexoTtopele npon3BoAUTENH IIMH YKA3bIBAIOT B HAIMCH Pa3MEPHOCTH ILIMHBI €€ Ha3HaUCHHUE.



Hanpuwmep, natunckas Oyksa P (Passenger) nepen 3HaueHUEeM IIUPUHBI TPOQUIIS IIMHBI 03HAYAET, YTO
IIMHA TpeAHa3HavyeHa s erkooro apromoomis. bykser LT (LightTruck) yka3eiBarot, uro mmHa s
MaJIOTOHHaKHOT'O I'PY30BOT0 aBTOMOOMJIS.

O6o03nauenue DOT ykassiBaeT Ha cooTrBercTBHE IMHBI cTannapram CIIIA, a uaaekc E22,
pacIioyIoKeHHBIN B Kpyre, —Ha COOTBETCTBHE eBpoIeiickuM cranaapraM. Lndposoit nnaexc
yKa3bIBaeT Ha CTpaHy, IPOBOAUBIIYIO cepTUHKALMIO (B HameM npumepe22—Poccus).

Cornacuno HopmatuBHbIM JokyMeHTaM CIIA Ha mmHe J0KHBI OBITh YKa3aHbI: HHIIEKC
n3Hococroiikoctu; TREAD WEAR INDEX (TWI); uanekc, yka3pIBalomuii Ha clielHble CBOiCTBA
(TRACTION INDEX); tremneparypubiii nnaexc (TEMPERATURE INDEX). CooTBeTcTByIOIINE
Ha/AMMCU UMEIOTCS [T 0003HaUEHHs MaTepualla | YKcia CI0€B KOp/ia B KOHCTPYKIMH LIMHBI.

MaxkcumanbHO JOMYCTHMOE JIaBJICHUE BO3/lyXa B IIMHE yKa3bIBaeTCs B Kuonackasix (klla) u
¢dbyHTax Ha KkBagpaTHbI aroiM nocie HarmucuMAXPRESSURE. Oto naBnenue usmepsiercs npu
XOJIOAHOM COCTOSIHUY IIWHBI.

Hexotopsle natuHckue OyKBbI, HAHECCHHbIE HA IIMHE, YKa3bIBAIOT HA COOTBETCTBUE YCIOBHIM
OKCILTyaTaIuH.

bykBbl «M+S» (Mud+Snow — rpsi3b+cHer) yka3bIBaloT Ha TO, YTO IIMHA MOKET UCII0JIb30BaThCs
NIPU ABMDKEHHUH TI0 TPS3U M CHETY.

WINTER (3uma)—3uMHHE ITUHBI.

AQUATRED mm AQUA CONTACT — muHbI, IpeTHa3HaAYCHHBIC, B OCHOBHOM, TSI IBUKCHHSI
10 MOKPBIM JJOPOTaM.

AS (AllSeasons — Bce ce3onbl) win AW (Any Weather — s1i06as moroaa) — Bcece30HHBIE
IIMHBI, TPUTOAHBIE K UCIOJIB30BAHUIO HA TBEPJIBIX IOpOrax B II000€ BpeMs roja Ha JII000M, B TOM
YHCIIe MOKPOM U CKOJIB3KOM MOKPBITHU. MIHOr]a Ha3HaueHHe MIKMHBI YKa3bIBAETCS MUKTOIPAMMAaMHU.

CroBo tubeless yka3siBaeT Ha 6eckamepryto muny. TWI (treadwearindicator — unaukarop
H3HOCA MPOTEKTOPAa) — 3HAK HAa OOKOBHHE IIMHBI IOKA3bIBAET PACHOJIOKEHUE OTMETOK OCTaTOYHOMN
BBICOTHI pUCYHKA B KaHaBKaX MPOTEKTOPA. 3HAK HAHOCAT MO0 OOKOBHUHE Y CaMOT0 Kpasi IPOTEKTOpa
PaBHOMEPHO B MIECTH MECTaX MO OKPYKHOCTH C KaX/I0i CTOPOHBI IIMHBI. MeTKa MOKET MPEeICTaBIISATh
coboit 6o ynomsanytyto Beie abopesuatypy (TWI), mu6o TWI co crpenkoii, 1100 mpocTo CTpenKy
6e3 OyKB.

Ogau ¢ Tpemst nudpamm Ha 0JTHON U3 CTOPOH LIMHBI YKa3bIBA€T Ha BPEMsI €€ U3TOTOBJICHHUS.
[epBbie nBe H(PBHI 0003HAYAIOT HEAEITIO H3TOTOBJICHUS, a TPEThsi—T 0 n3rotosneHus. [IIuHbI,
BbIyIeHHbIec2000r., UMEIOT YeThIpeX3HauHOe 0003HAYEHHE 1aThl U3TOTOBJICHHUS.

Ha mmmHax ¢ acHMMeTpHYHBIM PUCYHKOM MIPOTEKTOPA MOKHO BCTPETUTH OJIHY U3 CIEIYIONTUX
HaJI[IACENU:

ROTATION — nanpasieHne BpaieHus (IPUMEHSIETCS CO CTPEITKOMN);

LEFT — mmHua yctanaBnuBaeTcs Ha JIE€BYIO CTOPOHY aBTOMOOWIIS;

RIGHT — mmHa ycTaHaBnMBaeTcst Ha MPaBYI0 CTOPOHY aBTOMOOMIIS;

OUTSIDE unu Side Facing Out — BHemIHsIs CTOPOHA YCTAHOBKH;

INSIDE unu Side Facing Inwards — BHYTpeHHsIsS CTOPOHA YCTaHOBKH.

Benymume npon3BouTen aBTOMOOMIBHBIX IIMH OCTOSIHHO COBEPIIEHCTBYIOT UX KOHCTPYKIUIO U
MIPUMEHSIOT HOBEHIINEe MaTepuabl. TexHudeckne pa3paboTKu HalpaBIeHbl B OCHOBHOM Ha
MOBBIIIEHUE JOJITOBEYHOCTH IIIHH, CHI)KEHHE COMTPOTHBIICHHS KAUEHUIO, YIIYUIIeHUEe CLEMHBIX CBOUCTB
IIIMH, 0COOEHHO Ha CKOJIB3KHX JIOPOKHBIX MOKPHITHSX, CHIDKEHHUE [ITyMa B CO3/IaHUe «OE30MaCHBIX)
IIVH.

ABToMoOWIH B 0a30BOI KOMIUJICKTAallUH, KaK MIpaBUIO, OCHAIIAIOTCA CTAJIbHBIMU IITAMIIOBAHHBIMHA
KOJIeCaMU U TOPOKHBIMH IHHAMU. OCHOBHBIE CBOMCTBA TaKUX (B 0OMXO/I€ JIETHUX) IIUH HE AOMYCKAIOT
WX UCTONB30BaHUs MPU HU3KUX TemrepaTypax. Ce30HHbIE MEePeCTaHOBKU HAa OJMH U TOT ke JHUCK TO
JEeTHUX, TO 3WMHHUX IIMH HE TOJIbKO TpPeOYyIOT ONpENEeNeHHbIX 3aTpaT, HO U MOTYT TPUBECTH K
PA3IMYHBIM TMOBPECKACHHUAM. HOBTOMY Bce O0OJbliIe BJIaACIIBIICB aBTOMOOMJIEH CTPEMATCA UMCTH 110
OTJICIBHOMY KOMIUIEKTY KOJieC B cOOpe C COOTBETCTBYIONIMMH IIIMHAMH Ha KaXKJI0€ BpeMs Toja.
Komneco (B 00uxoae — AUCK) ATO BpalalOMIUMKACS W TIEPEAAIOIINN HArpy3Ky 3JEMEHT TPAHCIOPTHOTO
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CpPEACTBA, PACHOJIOKEHHBIM MeXAy cTynuiued u muHoW. CoOBpeMEHHbIE KoJjeca, KakK MpaBuIIo,
BKJTIOYAIOT B celst 1Be OCHOBHBIE YacTH:
0001, oOpa3yromui KOJIbIICOOPa3HYI0 MOBEPXHOCTh C OOpTaMu, Ha KOTOPYIO MOHTHUPYETCS IIWHA;
AUCK, SIBISIOLINICSA OMOpor 0007a M CHAOKEHHBIM [EHTPAIIbHBIM OTBEPCTHEM JJISi YCTAHOBKH HA OJHY
U3 CTYIHI] aBTOMOOMJIS (B HEKOTOPBIX CITydasix TUCK M 000/ COSIMHSIOTCS C TOMOIIBIO CIIHII).

Koneca nerkoBeix aBTOMOOWIEH B OOJNBIIMHCTBE CIIydaeB HEpa3OOpHBIE M OTIMYAIOTCS IO
KOHCTPYKLIUH, pa3MepaM IPUMEHSEMbIX INH, MaTepHraiaM, U3 KOTOPbIX OHU U3TOTOBJICHBI, U
TEXHOJIOTHEH Mpon3BoAcTBa. OOBIYHBIE CTAIbHBIE CBAPHBIE KOJIECA COCTOST U3 IITAMIIOBAHHBIX M3
JUCTa AMCKAa U 000/1a, M3TOTOBJICHHBIX METOIOM MpOoKaTku. OHM OTHOCHUTEIHHO HEIOPOTH, HO UMEIOT
MOBBILICHHBIA BEC M MOJBEPKEHBI NeopMalusaM MpH yAapax, YTO MOXKET MPUBECTH K CTPABIMBAHUIO
naBiieHus U3 WUHBL. Kpome Toro, Takue Kosieca MMEIOT CKPOMHBIN AM3aiiH U MHOTHE BJIaJICJIbLIbI
BBIHYX/ICHbI yKpauaTh ux JIEKOPAaTUBHBIMU KOJITaKaMH.
CrasibHbIe HITAMIIOBAHHBIC JUCKH BEIYIINX MUPOBBIX MPOU3BOIUTENCH 110 BECY MPHUOIMIKAIOTCS K
JUTBHIM JIMCKaM, MpeJHa3HAYeHHBIM I TeX ke aBToMoOuseil. TeHIeHus K CHUKEHHIO MacChl Kojeca
00yCJIOBJIEHAa TeM, YTO TPHU 3TOM YIYUIIAIOTCS YCIOBHS PabOTHI MOJABECKH aBTOMOOWIIS, IJIABHOCTD
X0/1a, YIPaBIsIEMOCTb, TOPMO3HAsl U Pa3rOHHAs IWHAMUKA.

Cr1aBbl Ha OCHOBE aJTIOMHHUS HanboJiee PacpoOCTPAHCHBI B KAUCCTBC MATCPUAJIOB, UCIIOJIb3YyCMbIX
JIISL U3TOTOBJICHUS KoJiec. Pexe HCIIOJIB3YHOTCA Ooiee JOpOruc€ MaraucBbIC CILJIABBI.

JInuTble KoJIeca NOIy4aroT 3aJIMBKON PACIUIaBICHHOTO MeTallia B (hOpMY C IMOCIIEAYIOIIUM
IPOTAYMBAHUEM I1OCAIOUHBIX TOBEPXHOCTEN U CBEPICHUEM OTBEPCTUM MOCIE OXJIAXKICHUS O yYEHHON
3aroToBKH. JIUThIE AMCKU MEHEe MPOYHBI, YeM KOBAHBIE, I03TOMY UMEIOT I0CTaTOYHO TOJICThIE CTEHKH.
Kpome Toro, B mporecce MpOU3BOJACTBA BO3MOXKHO IIOSIBJIEHHE CKPBITBIX IIOp M PAKOBHH.

KoBanble koJieca mosy4aroT METOJJOM 00BEMHOM IITAMIIOBKH C ITOCIEAYIOIIEH MEXaHNUECKOM
00paboTKOI Ha CIIeMAIbHBIX TOKAPHBIX CTaHKax (0OpabaThIBaromuX eHTpax). KoBanble qucku
JOpOXKe, HO poYHee U jerde JIUTHIX.

['maBHOE MpenMynIeCcTBO KOJEC U3 JIETKUX CIUIaBOB MEPE] CTAbHBIMU, KPOME MEHbIIEH MAacChl, —
TOYHOCTh M3roTOBNIeHUs (MX OueHue He mpesbimaer 0,15 MM, B otnuuue ot 1,5-1,8 MM y CTaJIbHBIX).
Oco0eHHOCTH TEXHOJOTHUH M3TOTOBJICHUS JAMCKOB M3 JIETKHX CIIJIAaBOB MO3BOJISAIOT MPUAATh UM CaMyIO
Pa3ZHOOOpa3HYIO bopmy, YITYUIIAIOITy IO BHEIIIHUM BU/T ABTOMOOMJIA.
Jlu3aiiH AMCKOB, a Tak)Ke CBOICTBAa alOMHUHUEBHIX CIIJIAaBOB CMOCOOCTBOBAJIM BHEAPEHUIO KOJEC C
OOJIBIIINM MTOCATOYHBIM JHaMeTpoM 000a (17—-22 mroiimMa) 1 MOIIHBIX TOPMO3HBIX MEXaHHU3MOB.

MakcumajbHasi A0MyCTHMAasi CTaTHYeCKasi Harpy3Ka Ha KOJIECO JIOJDKHA ObITh He MeHee 1/4
pa3pelIeHHON MaKCHMaJIbHOM Macchl aBTOMOOUIIS (B KI'C), YKa3aHHOM B MAclopTe WM CBUAETENBCTBE O
pErucTpanyy TPaHCIIOPTHOTO CPECTBA.



OcHoBHBIE pa3Mepbl KoOJieC B OCHOBHOM OIPEICISAIOTCS JCHCTBYIONIEH Ha HUX HArpy3Kod H
rabapuTaMu TOPMO3HBIX MEXaHM3MOB. B 3apyOeHbBIX Karajorax pasmep «B» oOo3Hauaercs kak ET;
«» — DIA; «» — PCD.
OrnpeaensgiOmMMU 171 KOJIeca pa3MepamMu ClykaT MIUpUHA 000/1a M MOHTaXHBIM (MTOCAJT0YHBIN)
JMaMeTp, KaK MPaBmiIo, PeJCTaBIeHHbIE B qioiiMax. Kpome Toro, B 0003Ha4eHne KoJieca BXOIUT OyKBa,
ob6o3Hauaromas ¢popmy npoduins obona. Hampumep, B Mmapkuposke 5,5Ji15 nepBas uudpa odo3HavaeT
mupruHy oboxa, OykBa J — ¢opmy ero mpoduis (BcTpedaroTcsl Takxke Npoduin, o003HaYaeMble
oykBamu E, L, K) u mocnennssi mudpa — MOHTaXHBIA JUaMeTp KoJieca, COBMATAIOUIMN C TeM Ke
pasmepom IIMHBI.
ITocanouHsblii AMaMeTp — TMaMeTp MOBEPXHOCTH 000/a (B Ar0Max), Ha KOTOPYIO MOHTHUPYETCs ILIHHA,
Hanpumep 12; 13; 14; 15; 16 u T.1. DTOT pa3Mmep AOJKEH TOYHO COOTBETCTBOBATH MOCAOUHOMY
IUaMETPy HCIIONIB3YEMOU LIVHBL.
IMocagouHasi IIMPUHA — PACCTOSIHUE MEXKy BHYTPEHHUMH MOBEPXHOCTSIMU OOPTOBBIX 3aKpawH 00072
(8 monimax), mampumep 4,0; 4,5; 50; 55; 6,0; 6,5 u T. 1. JlerkocruiaBaple Kojieca BBITYCKAIOT
auamerpoMm 12-22 mroiimMa, TpU 3TOM IMIUPHHA TOCATOYHOr0 0007a Bapeupyercs B mpenenax 4-10
JIOWMOB.

Bbuter o6oga — paccrosiHue (B MM) OT NPHBAJOYHOW IUIOCKOCTH (TIPHJIETAIOIIEH K CTYIHIIE)
KoJleca /10 IUIOCKOCTH, MPOXOASNIeH uepe3 cepeauHy o0onaa. DTOT pa3Mep OIpenensercs, €clu
MIPOBECTH YCIIOBHYIO TUIOCKOCTh 4epe3 cepeauHy o0ona Koyieca M M3MEPUTh PACCTOSHUE OT Hee JI0
KPETEe)KHONW IUIOCKOCTH. EcCiM IIOCKOCTH COBHANAIOT, TO BBUICT HyNeBoi. Ecnmm mpuBamounas
TUTOCKOCTh BBICTYIA€T 3a IUIOCKOCTh CHMMETPHH, TO BBUIET TOJOXHTENbHBIN. Ecnm mpuBamodHas
TUTOCKOCTh HE JOXOAWT JI0 TUIOCKOCTH CHMMETPUHW — BBUIET OTpHUIATEeNbHBIA. Yamne Bcero cumraercs
JIOMYCTUMBIM U3MEHEHHE BEJIMUYMHBI BbUIETa B Ipeiesiax +5 MM, HO HEKOTOpbIE€ TPOU3BOAUTENN TUCKOB
pexkoMeHaylOoT oTkiIoHeHue +10 mm. Creayer OTMETUTb, UYTO W3MEHEHHE BEIUYMHBI BBLIETA
CKa3bIBAE€TCS Ha KUHEMAaTHKe I10JIBECKM, Ha YIPABIIEMOCTH, Ha CPOKE CIIYKOBbI MOIIIMIHHUKOB, Ha
YCTOMYMBOCTH aBTOMOOWJIS. YMEHBIIEHHE BBUIETa [0 CPABHEHUIO CO 3HAUYEHUEM, TNPUHATHIM
aBTOIPON3BOIUTENIEM, ITPUBOIUT K YBEITMYCHHUIO KOJIEH M OOJIBIIEMY BBICTYIIaHHIO KoJieC U3 apok. Ecin
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IIPU ATOM UCHOJB3YIOTCS 000/1a ¢ YBEIMUYEHHOW IMHUPUHON, TO YPE3MEPHO BBHICTYIAIONINE HIMHBI OyIyT
WHTCHCUBHEE 3arps3HATh aBTOMOOWIb. Kpome 3TOro, CHU3UTCS YpOBEHb €ro O€30MacHOCTH.
JlnameTp pacnoJioxKeHusl HEHTPOB KPene:KHbIX 0TBePCTHIl (onpeaenseTcs B MM) J0DKEH TOYHO
COOTBETCTBOBAThH JUAMETPY OKPYKHOCTH, Ha KOTOPOH PACIOJIOKEHBI IICHTPHI KPETIEKHBIX (PE3bOOBBIX )
OTBEPCTUHN MJIM HIMUJIEK CTYNUIBl. OOBIYHO 3TOT pa3Mep OToOpakaeTcs: AByMs IH(pamMu: nepen
YCJIOBHBIM JIMAMETPOM 0003HAYaeTCsl KOJUYECTBO OTBepcThid, Hanpumep 4X114,3 (ueThipe oTBEpCTHUS
Ha OKpy>XHOCTH nuameTpoM 114,3 mm). Tak Kak aBTONPOU3BOAUTENN HE TOTOBOPUIMCH 00 YHHU(PUKAIUU
JMaMETPOB PACMOJIOKEHUS KPETEKHBIX OTBEPCTHI, TO CYIIECTBYET PAJl AOBOJIBHO OJU3KHX Pa3MeEpOB:
4x98 u 4x100; 4x112 u 4x114,3; 5x98 u 5x100; 5x108 u 5x110; 5x112 u 5x114,3; 5x120 u 5x120,7 u
T.1. OnpeaensaTh 3TOT pa3Mep «Ha I11a30k» He cieayer. OmudKa MOKET MPUBECTH K TOMY, YTO Jaxe
MPaBIWJIBHO 0TOAIaHCHPOBAHHOE KOJIECO Oy/IeT UMETh CUJIbHOE OMEHHNE, KpOME TOT0, BO3MOYKHO
HOBPEXCHUE Pe3b0OBBIX coenHeHUH. C MOMOIIBIO MITAHTCHIUPKYIIS MOXKHO U3MEPHTH 3TOT pasMmep,
HO Tydie BCETO MOJTyYHTh JTaHHBIE y KOHCYJIbTaHTa-TIPOIaBIIA.
JlnameTp HEHTPAJIBLHOI0 0TBePCTHUS (ONpeeNsieTcs B MIJUTUMETPAX) J0KEH COOTBETCTBOBATh
JIMaMeTpPy LEHTPUPYIOIIETO BBICTYIIA Ha CTyNuUIe aBToMoOmis. Hanbosiee TOYHO COOCHOCTB KoJieca
o0ecrnieunBaeTcs, KOrja IeHTPaIbHOE OTBEPCTHE AKMCKA COBMAJAET MO AUAMETPY C BHICTYHAIOIINM M3
CTYMHULBI IMIUHAPOM. B Tex ciyuasix, Koraa quaMeTp HEeHTPaIbHOTO OTBEPCTUS JUCKA OOJIbIle
auaMeTpa IWJIMHAPA Ha CTYMUIE, NPUMEHSIOT IIACTUKOBBIC HEHTPUPYIOIINE BCTABKU-TIEPEXOAHUKU
(MHOT1a BXOJIAT B KOMIUIEKT JIETKO-CIUTaBHBIX Koiiec). [lepexoanuku o6o3HauaroTcs nudpamu,
COOTBETCTBYIOLIMMH JHAMETPY OTBEPCTHS B JMICKE U AMAMETPy MoxyocH, Hampumep 67,1-56,6; 67,1—
59,1. llenTpupoBaHue Kojieca ¢ IMOMOUIBIO MPHIIAraeMbIX K JAUCKY OOJITOB WIJIM TAaeK HEJOMyCTUMO, TaK
KaK UX OCHOBHOE Ha3HAYCHHE — MPUKATh TUCK K CTYIHIIE aBTOMOOMIIS U 3a(hUKCHPOBAThH
OKOHYATEeJIbHOE I0JIO’KEHUE KoJeca.
KoJsibueBble BbICTYNBI (XaMITbl) CITY>KaT JJIs JOTIOJHUTEIBHON (Prkcanuu OeckaMepHOU IIWHBI Ha
obone xomeca. Ux obosznauaror «H» mnu «H2», uro o3Havaer Hanmuyue Ha 000/€ OJHOTO WM JIBYX
KOJIBIIEBBIX BBICTYIOB OmpeseneHHoro npoduist. O6oaa ¢ KonbleBbIM BhIcTynioM Tumna «H2» o0braHO
HCTIOJIB3YHOTCS itie: LIWH c YCUJIEHHOU Hecylen OOKOBHHOI (Run Flat).



Kpemuienne xoneca K CTyMHIIE OCYIIECTBISIETCS OONTaMU WU FaiiKaMu, UMEIOIITUMHI KOHUYECKYIO,
cheprUuecKyro WIH TIOCKYIO MPIKUMHYIO 9acTu. COOTBETCTBEHHO B OTBEPCTHUSAX KPETUICHUS AUCKA
BBITIOJITHCHBI KOHWYECKHE WK c(hepruyecKue MoBepxHoCTH. Yaiie Bcero s AeTalield Kpereka
HCIOJIL3YIOTCS PE3bOBI C HAPYKHBIM quameTpoM 12 unu 14 mm u ¢ marom 1,25 wm 1,5 mwm.

Kasxp1it 2JIeMEeHT KpeTuieHUs T0JDKEH 3aBOpavyuBaThCsl HE MEHEe yeM Ha 5-6 000poToB. bonTsi,
3aBepHYTHIE Oosiee yeM Ha 6-10 000pOTOB, MOTYT 33/1€BaTh 3a JETAIM TOPMO3HBIX MEXAaHU3MOB. Y CHITHE
3aTSHKKHU JOJDKHO COCTaBIIATh 0K0J10 10-11 Kre/Mm.

VY JIerKOoCIIIaBHBIX KOJIEC IIEHTPAIbHAS YacTh JUCKA TOJIIIE, YeM Y CTAIbHBIX U TpeOyeT 0oJiee JUTMHHBIX
0O0JITOB MJIM LIMKJICK. BONTHI ¥ raliku U1k TAKUX KOJICC TOJKHBI KMETh IOA0JIOBOK, HCKITFOYAOIIIHMI
«(ppezepoBaHnEe» KpaeB KPEIEeKHOTO OTBEPCTHSI KOJIeca TPaHSIMH T'OJIOBKH.

Oo6o3HauyeHne 1 MapKUPOBKAa. Bce Koieca JOKHBI IPOUTH 00s13aTENbHYIO CePTUPUKALINIO U
cooTtBeTcTBOBaTh TpeboBanusm OCTa 37.001.429, OCTa 37.001.479 u I'OCTa P 50511 «Koneca u3
JIETKUX CIUIaBOB IS MHEBMATUYECKUX MUH. O0II1e TEXHUYECKUE YCIOBUS.

Ha xax1om KoJece Ha BUAHOM MeCTe JI0JKHA ObITh YeTKass MapKUPOBKA CO CIACAYIOIIMMH JaHHBIMU:
1 — ToBapHBIH 3HAK WJIM HANMEHOBAHUE MPEANPUATUSI-U3TOTOBUTEIIS;

2 — nara (ToJ ¥ MECSI1) M3rOTOBJICHUS OTJIMBKYA U HOMEP TUTaBKH (/151 JITKOCIIJIABHBIX );

3 — ycnoBHOe 00o3HaueHue npoduist 060/a;

4 — Bp1IET 00013, MM;

5 — MakcuMabHas cTaTUYeCKas Harpy3Ka, Krc;,

6 —3nak cootBetcTBUsA 0 ['OCTy P 50460.

Od¢opmiienue oTyera o padore.
[TpencTaBuTh CXEMY KOJIEC PA3IMYHOIO TUIIA, paCIIMPPOBKY 0003HAYEHUH IIIUH U AUCKOB.
KonTpoJibHbIe BONPOCHI:

YeTpoiicTBO aBTOMOOM/IBLHOIO KoJIeca ¢ IVIOCKUM M INIy0OKHUM 000AbsiMHU?
Kak ocymecTBiisiercs KpenJieHue IMHbI Ha 0001¢ Koseca?

Kak ocymiecTBiisiercsi KpenJyieHue OAMHAPHBIX H CABOEHHBIX KoJIeC HA cTynuue?
Kak ycTpoenbl kamMepHasi 1 6eckaMepHAasi INUHbI?

Yro 0003HaAYAET MAPKHPOBKA HA IIHHe?

ok wbdpE

PucyHky npoTreKkTopa U MX Ha3HAYeHHe

TEMA 1. YcrpoiicTBO aBTOMOOMIIA
TEMA 1.5. PyaeBoe ynpaBJieHue

IpakTuyeckoe 3ansaTue 17.
Tema: «3yyeHne ycTpoicTBa M pad0oThI PyJIeBOr0 YIIPaBJICHU»

Henap padoThl: 3aKperyieHUe IMOJYYEHHBIX TEOPETHUECKUX 3HAHWM, MpPaKTHUYECKOe H3Yy4YeHHE
yCTpOICTBa U pabOTHI PyJIEBBIX IPUBOIOB

Heo0xonnMmble cpeacTBa n 000pyi0BaHue: TUIAKATHI, Y3JIbl U AETAIU PYJIEBOro ynpasieHus BA3,
I'A3, MockBu4, MakeTbl pyJIeBbIX YIpaBlieHUH, arperaT paspe3Hoi BA3, paspe3 aBromoOumns BA3-
2121

3aganue:

1. V3yuuTh ycTpONCTBO, Ha3HAUYEHUE, MPUHIUI paboThI pysieBoro npusoja. Haueptuts cxemy
PYJEBOTO yIpaBICHHUS.

2. V3yuuTh MOCIEIOBATEIILHOCTh Pa300pKH W COOPKH 3JIEMEHTOB PYJIEBBIX NPHBOJOB. OnucaTth
MOPSA0K Pa300pKU U COOPKH.



Xoa pa0GoThI: WM3YYUTh HA3HAYCHHWE M MPHUHLUI JEHCTBHUA BIIEMEHTOB pPYJEBBIX IPUBOJOB,
HAY4YHUThCS pa3OUpaTh U COOUPATH PYJIEBbIC IPUBOIBI

TeopeTuyeckasi 4acTh.

Py.]'leB()ﬁ NMpUuBOA OOJIKCH o0ecreynBaTh OINTHMAIbHOES COOTHOIICHHE YIJIOB IMOBOPOTA pPAa3HBIX
YIIPpAaBJIACMBIX KOJICC, HC BBI3bIBATH IIOBOPOTOB KOJICC IIPU pa60Te IMOABECKHU, HUMCTL BBICOKYIO
HaaACKHOCTD.

PyneBoii mpuBox obecrieunBaeT MOBOPOT KOJIEC HA Pa3HbBIC YIJIBI U TEM CaMbIM — HMX KaueHHe 0e3
MIPOCKAIB3BIBAHMS 110 KOHIICHTPUYECKHM OKPYKHOCTSIM C OOIIMM IICHTPOM, SIBIISIOIIMMCSI IICHTPOM
MMOBOPOTA aBTOMOOMIIS.

HBI/I)KGHI/IG aBTOMOOUJISA HE COIIPOBOKIACTCA OOKOBBIM CKOJIBL)KEHUEM €T0 KOJIEC, €CJIN TPACKTOPUU
KadeHUS BCEX KOJIEC UMEIOT CAUHBIN LCHTpP IOBOpOTA.

Haubonee pacrpocTpaHeH MEXaHHUYECKUI PyJIEBOM MPUBOI, COCTOSIINHA U3 PYJIEBBIX TAT, PYJIEBBIX
LIapHUPOB U, MHOT'/1a, IPOMEKYTOUHBIX (MAasTHUKOBBIX) PbIYaroB.

Puc. 32 I1lapHup pyaeBoro npruBo/a ¢ MapoBbIM HaJIbLEM

[TockonbKy pyneBoil MMIApHUP JOJDKEH, Kak IPaBHUJIO, paboTaTh B HECKOJIBKHMX IUIOCKOCTSX OH
nenaercst cpepuyeckuM (1apoBbiM). Takol mapHUP COCTOUT U3 KOpIyca ¢ BKIAAbIIIAMHU U IIApOBOTO
najblia ¢ HaZETHIM Ha HETO 2JaCTHUYHBIM 3aIUTHBIM 4eXJIOM. BKiIaabIy BEIOIHAIOTCS U3 MaTepuala ¢
aHTU(PPUKIIMOHHBIMU CBOMCTBaMU. Uexou mpeloTBpaliaeT o najaHue rpsi3u U BOJbl BHYTPh IIapHUpA.

Puc.33 PyneBoii npuBo i MHOTOOCHBIX aBTOMOOMIIEH

PyneBoii nmprBOJ MHOTOOCHBIX aBTOMOOWJIEH C HECKOJIbKHMHU MEPEIHUMH YIPABISEMBIMU OCSIMHU
NPUHIUIHNAIBHO HE OTIMYaeTcs OT NPUBOJAA aBTOMOOWIIA C OAHOHM yNpaBiIseMOd OCblO, HO HMEET
Oosnblee KOJIMYECTBO TAT, LIAPHUPOB U pBIYAroB.



Puc. 34  Pyneoii HPUBOJ 3aHUX YIPaBISIEMBIX KOJIEC TPY30BOTO
aBTOMOOWIIA: | — pyieBoi MexaHU3M; 2 — JaTYUK yIJia IOBOPOTa KoJiec, 3 — JaT4uK

YaCTOTHI BpAIlleHUs KOJICHYaTOro Baia; 4 —aBapuiiHas JlaMIa; 5 — JaT4uK 4YacTOTHI BPAILlCHUs
KoJsieca; 6 — AIIEKTPOHHBIN OJIOK YIpaBIeHUs; 7 — TUAPOUMIHHADP; 8 —YyNPaBIISIONUIHHA KJIaIlaH;

9 — ¢umpTp; 10— Hacoc; 11 — wMacisablidi - 0ak OCHOBHAs

HeNb JIONMOJHUTEIFHOTO IOBOPOTA 33JHUX KOJIEC aBTOMOOWIIA — TIOBBILICHUE
MaHEBPEHHOCTH, IPUYEM 3aJJHHE KoJieca JIOJHKHBI IOBOPAUYMBATHCS B IPYrOM HANPABJICHUHU, HEXKEITN
nepenuue. Co3aaTe MEXaHUYECKUH PYJIEBOW MPHBOJ, KOTOPBIA oOecriednBan Obl yKa3aHHBIN XapakTep
MIOBOPOTA, HECTIOKHO, HO 0Ka3aJI0Ch, YTO aBTOTPAHCIOPTHHIE CPEJICTBA C TAKHM YIIPABICHUEM CKIIOHHBI
K PBICKAaHBIO MPH ABMKCHUH IO MPSMON M TUIOXO YIPABISIFOTCS TPH BXOJE B CKOPOCTHBIE TIOBOPOTHI.
[TosTOMy B pyieBOi MPUBOJ COBPEMEHHBIX aBTOMOOUIICH € 33IHUMH YIIPABISIEMBIMH KOJIECAMH
YCTaHaBJIMBAIOT YCTPOMCTBA, KOTOPBIE OTKIIOYAIOT IOBOPOT 33JHUX KOJIEC MPH CKOpocTsxX Beie 20—30
KM/4. B CBSI3W ¢ 3THM TMPUBOJ 33JHUX KOJIEC JENACTCs THAPABINYCCKUM HIH DJIEKTPUICCKHM.

Puc. 35 PyneBoii npruBo/ 3aIHAX YIIPABISIEMBIX KOJIEC aBTOMOOHIIS.

B psine cnyyaeB 3aiHue Koseca JISTKOBBIX aBTOMOOMIIEH /1€71at0TCsl HOBOPOTHBIMU HE CTOJIBKO JUIS
IMMOBBIIICHWA MAHCBPCHHOCTH, CKOJIBKO JJIA MOAPYJIIHMBAHUA ITPHU MTPOXOKIACHUN ITOBOPOTOB HA OO0JIBIIION
CKOpOCTH. MeXaHU4eCKUi, THAPABINYECKUNA WIIN SJIEKTPUYECKHUIA PYJIEBOM MPUBOIBI 00ECTIEUHBAIOT
MTOBOPOT 3a/IHUX KOJIEC B TY WJIM UHYIO CTOPOHY Ha HeOoubIue yribl (He 6o1ee 2—3°), 4To yiydiaer
YIIPaBJIIEMOCTh Ha BBICOKOM CKOPOCTH.

Odopmienue oTuera o padore.

[IpencraBuTh cxemy pyJeBOro YIpaBJi€HMsI, ONMUCATh MPUHLIMI  pabOThl, MOPAIOK pa3zdOpKu U
cOOpKH.

HN3y4denue ycTpoiicTBa U padoThl yCHJINTE/IEl PyJIeBOr0 NPUBoOAA



IIPEIONPENCIINIO0 IIPUMEHEHUE YCHIIUTENEH PYJIEBOTrO YIIPaBICHUS.
Eciu nepBoHayalibHO MO yKa3aHHBIM IPUYMHAM YCHINTENIH IPUMEHSUIUCH HA TSDKEIBIX
IPY30BBIX aBTOMOOWJISIX M aBTOOycax C BHICOKMMH Harpy3KaMH Ha yIpaBisieMble Koyieca, TO B
NOCJIETHUE JACCATHIICTHS YCUIMTEIH CTalu 0oJiee MHUPOKO MPUMEHSATHCS TaKXKe M Ha JIETKOBBIX
aBTOMOOWJIAX, B TOM YHCJIE MAJIOTO KJIacca, TOCKOJIbKY ITO3BOJISIOT UCIIONIB30BaTh PYJIeBbIE
MEXaHU3Mbl C MEHBIIMMM II€pelaTOYHBIMM YHUCIaMU U obecredynBaTh TOYHOCTh U
ObICTpOJICIICTBHE YIIPABIEHUS HA BHICOKUX CKOPOCTSAX ABMKEHMsI (MEHbIIE HEOOXOAUMBIE YIIIbI
IIOBOPOTA pyJEBOro KoJieca).
Bospacratomue npu 3ToM ycwins, HeOOXOAMMBIE s MAaHEBPUPOBAHUS € OOJBIIMMHU
yIJlaMd IIOBOPOTa KoJieC (Hampumep, MapKoBKa), KOMIIEHCUPYIOTCS IEHCTBUEM YCHIIUTES.
Kpome Toro, Hanuuue ycuiauTenst CHUKaeT o010 (PU3MYEeCKyI0 Harpy3Ky Ha BOJUTENS, B psfe
CJIy4aeB MO3BOJISIET TaCUTh YAaphl OT 1OPOKHBIX HEPOBHOCTEH, YCUIIUTEIb 00ECIIeUnBaeT
BO3MOXHOCTb Y/I€p’KaHUSI aBTOMOOMJIS Ha IOPOre IpY MOBPEXICHUU HMIMH WM noasecku. Ho
YCHJIUTENIb MOXKET 0Ka3aTh U OTPULATENILHOE BIMSHUE Ha PYJIEBOE YIIPABICHUE, HAIIPUMED U3-3a
HU3KOTO OBICTPOACHCTBHS (3ama3AblBaHUE BKIIOUEHHS MPHU PE3KHX IOBOPOTAX PYIs), MOTEPH
BOJIUTEJIEM «UYBCTBA JIOPOTW», CHUKEHUHM TOYHOCTH YIPABJICHUS NP CIUIIKOM O00JErY€eHHOM
IIOBOPOTE pYJIEBOTO KoOJieca, KOJNEOAaHUSX YIPaBISEMBIX  KOJIEC, CIIPOBOIMPOBAHHBIX
YCHJINTEISIMH.

Paccmotrpum mpuHiun geiictBust ruapoycunurtens asromoOuns 3UJL. Ilpu  pabote
JIBUTATENISl Maclio OT JIONACTHOrO HAacoca, MMEIOLIEro IpuBoJ OT ImKuBa 1 (puc. a), Mo HUIAHTyY
BBICOKOI'O [JaBJIEHMsI MOCTYNAaeT B KOPIYC pacHpeIeUTEIbHOrO0 YCTPONCTBA (HAmpaBieHHE
LHUPKYJISIUU pabodell ®UAKOCTU yKa3aHO cTpenkamu). [lpu aBmkeHnn aBTOMOOWIISA IO IPSIMOM
3os0THUK 30 HaxoauTcs B HEHTpasbHOM (CpeiHeM) MOJOXEeHHH. Macio, mojaBaeMoe K
pacnpeaenuTeNbHOMY YCTPOMCTBY, IPOTEKAET YepE3 KOJIBLIEBbIE KAaHABKU 30JIOTHUKA U KOpITyca
30JI0THUKOBOM KaMephbl, a TAaKKe IO IUIAHTY HHU3KOTO JAaBJICHMS M, IMPONIS 4epe3 paauaTop
(oxJazuTeNp), HOCTYNAaeT yepe3 ceTyaTbiil puiabTp 8 B 0a4OK yCHIUTENS.

[Ipuy moBopoTe aBTOMOOWJII Ha €ro ympaBiseMble Kojieca JEHCTBYeT MOMEHT
COIPOTHUBIICHUS, IPETSATCTBYIONINM X BpallleHHI0. Peakius oT CHIIbl CONPOTUBIIEHUS (TIOKa3aHa
JKUpHOU cTpenkoid Ha puc. 6.10, 6, B) uepe3 neranu pyJieBOro MpuUBOAa TepenaeTrcs Ha Bajl
couku 37, 3y04atelif cekTop, peiky u BUHT 21 pysieBOoro MexaHusma.

[Tpu moBopoTe pysieBoro kKosieca U aBTOMOOUJIS BIpPaBo (CM. pHc. 0) BUHT, BBUHUMBAsCH B
LIAPUKOBYIO raiiky 23, mepeMeniaeTcs Ha HEKOTOPOE pacCTOSIHUE TaKKe BIIpaBo. BmecTte ¢ HUM
CMEINAIOTCS BIPABO OT HEUTPAIBHOIO IOJIOKEHUS 30JIOTHUK U €r0 YIOPHBIE MOAIIUIHUKA 25.
IlepemenieHne BO3MOKHO TOJIBKO B TOM cllydae, €CJIM JEHCTBYIOLIAs IO OCHM BHHTA CHJIA
OKa)keTcs OOJIbIIe YCHIIMS CKATHsSl PEaKTUBHBIX MPYXKUH 33 TulyH:kepoB 34 U aBieHHs macia,
BO3/ICIICTBYIOIIErO Ha T IIyHXephl. [Ipy cMeleHnn BIpaBo LEHTPaIbHBIM OYpTHUK 30JI0THUKA
30 oTcoenMHSET OT CIMBHON MarucTpaliy MpaBylo MOJOCTh CUIOBOTO HMWJIMHIPA U 00eCTIeYnBaET
ee cooOIIeHne ¢ HAMOpHOI MarucTpanbio. Macio, mocTynas moj AaBJIeHHEM OT Hacoca B ATY
MOJIOCTh, CHOCOOCTBYET IEPEMEIIEHUI0 MOpLIHA-peliku. JlaBieHne macia mo o0e CTOPOHBI
NOPUIHSA-PENKN HEOJMHAKOBO, MO3TOMY CO3AAeTCs IONOJIHMUTENbHAs CWJIA, JEHCTBYOIIAs Ha
NOpPUIEHb-PENKY B TOM K€ HaIPaBICHWH, YTO U YCHUIUE CO CTOPOHBI BOJAWUTENS, U
CIOCOOCTBYIOIIAsi TMOBOPOTY YIpPaBIIEMBbIX KOJIEC aBTOMOOWJS BopaBo. B To ke Bpems
IIPOXO/JHOE CEYEHHE, COCIHHSIONIEE JIEBYIO IIOJIOCTh CHJIOBOIO IIWJIMHApPA CO CIMBHOU
MarucTpaliblo, YBEIUYUBACTCS, U KUAKOCTh CBOOOHO BBITECHSETCS U3 Hee B OaUOK.

YeMm Ooibliie COMPOTUBIEHUE JOPOTH MOBOPOTY YIPABISEMBIX KOJEC, TEM BBILIC JaBlICHHUE
Macia B pabodell MOJIOCTH CHIIOBOTO IIMJIMHApA. YBEIWYMBACTCS TAKKe JaBlICHHME Maciia Ha



PEaKTUBHBIE ITYHXKEPbI, MPYKUHBI KOTOPBIX MPU MEPEMEUICHUH 30JI0THHUKA JIOMOJIHUTEIBHO
Y)KUMAIOTCS Ha BEIWYMHY CMEUICHHs 30JI0THMKA OT HeWTpanu. Bospactaer m ycuime, ¢
KOTOPBIM 30JIOTHHK CTPEMHUTCS BEPHYTHCS B CpeaHee IIOJO0XKEHUE, U, CJIEeJ0BATEeNIbHO,
YBEIIMYMBACTCS YCUIIME, HEOOXOIUMOe JUIsl TOBOPOTa pyJsieBoro koseca. [lostomy y BoauTens
CO3J1aeTCsS COOTBETCTBYIOIIEE «UYBCTBO JOPOTH». MaKkcMMallbHOE yCHIIME Ha PYJIEBOM Kojece
npu pabotaromeM ycwimrene He npeBbimaer 100 H, a npm ero orkaze — 500 H
(obecrieunBaeTCcs TOJNBKO 3a CYET MMEpelaTOYHOro YHUCia PYJIeBOro MexaHusma). PeakTuBHOE
BO3/ICIICTBUE YCHIIMTENSI HA PYJIEBOE KOJECO, TAaKUM 00pa3oM, TeM 3HauuTelbHee, YeM OoJiblie
MOMEHT COINPOTHUBIICHUSI TIOBOPOTY YIOPAaBIsEMbIX KOJE€C aBTOMOOWIS. OTO BO3JEHCTBUE
MPOSIBIISICTCS 33 CUET YBEJIMYUBAIOLIETOCS CO CTOPOHBI IIYHKEPOB AABJICHUS HA TOT WM MHOM
YIOPHBIA TOIIMITHHUK, MOCKOJIbKY TIPH TMOBBINICHUH JIABJICHHS Macja PEaKTUBHBIC ILTYHXKEPHI
CTPEMSTCS Pa3ABUHYTHCS B CTOPOHBI.
[Tocne mpekpallieHus BpalleHUs PYJIEBOrO KoJeca 30J0THUK 3a CYET MPOOJIKAOIIETOCS
HEKOTOpoe BpeMms (110 BO3/IEHCTBUEM JIaBJIEHUS Maciia) epeMelleHns NopuIHsa-perku 18
3aliMeT HEUTpaIbHOE MOJIOKEHHE, M YCHIIUTEIb BBIKIIOUUTCS. Maciio oT Hacoca OyieT cBOOOIHO
MPOXOUTH Yepe3 30JI0THHUK M MOCTYNAaTh B 0a4OK, a JaBICHUE B CUJIOBOM MJINHAPE
YMEHBIIUTCS 10 HEOOXOMMOTO JUTsl YACPKaHUS YIPABISIEMbIX KOJIEC B TOBEPHYTOM TMOJIOKCHHH.
[Tpu moBOpOTE PyNIEBOTO KOJeca U yIpaBIsieMbIX KOJIEC BIEBO (CM. PHC. B) 30JOTHUK
MEPEMECTUTCS TAaKXKe BIEBO (CM. pHUC. B). B 3ToM ciydae jeBasi MOJIOCTh CHUJIOBOTO LIMIUHAPA
COEIMHUTCSI C HAMOPHOM Marucrpaiblo, a mpaBas — co ciauBHOW. PabGora ycunurens Oyaer
AHAJIOTMYHOM.

Ecnu Hacoc ycunutens He BKIIOYEH WIM THAPOCHCTEMa HE paboTaeT (IOJIOMKa Hacoca,
OoOpBIB IIIJIAHTOB), TO pyJIeBOM MexaHu3M Oyner pabortath 0e3 ruapoycuiutens. s
obOecrieueHus pabOTHI PYJIEBOr0 MEXaHHW3Ma B OTOM CIIy4ae CIYKUT IIAPUKOBBIA KiamaH 29,
KOTOPBI TIPU TTOHWKEHUH JABJICHUS B CHCTEME COSAMHSIET HAMOPHYIO MarucTpaib CO CIMBHOM.
Kunkocte CBOOOJHO TEpeTeKaeT W3 OJHOM TOJOCTH CHJIOBOTO NWJIMHIApPA B JPYTYIO,
MPAKTHYECKH HE TIPETIATCTBYS MEPEMEIICHUIO MTOPITHSI-PEHKH.

B kaudectBe mpeoOpazoBaTeneil PHEPruM B THUAPOYCHIMTENSX aBTOMOOWIIEH MPUMEHSIOT
HACOCHI JIONIACTHOTO THUMA JBYCTOPOHHEro JeicTBusA. Hacoc, kak mpaBuio, ¢ IPUBOJOM 4Yepe3
KIIMHOPEMEHHYIO Mepeady OT HIKMBA Ha MEepeIHeM KOHIE KOJIEHYATOro Bajia pa3Mellaercs Ha
nBuratesne aromoOussi. B ma3er poropa Hacoca o nepudepun cBOOOIHO YCTAHOBIICHBI JIOMACTH
16, TOPIIBI KOTOPBIX MPH BpAIIEHUH POTOPA TUIOTHO MPHIIETAIOT K MMOBEPXHOCTH CTaTopa bHacoca
MOJT ICWCTBUEM IIEHTPOOESKHBIX CHII U JaBlIeHUs Macia. Macio, oka3aBiieecsi B IPOCTPAHCTBE
MEXJIy COCEIHHMH JIOMACTSMHU, BBITCCHICTCS IO/ JABICHHEM B IOJOCTh HarHEeTaHWs, OTKYy/a
Yyepe3 OTBEPCTHsI paCIpeeTUTeIbHOTO JUCKA HAcOca, KaHAlbl M CHEIHalbHOe KaTuOpOBaHHOE
OTBEpPCTHE TIOCTYMAET B HAMOPHBINA HUIAHT 14 ruapoycunuTens. Uem BBIIIE 4acTOTa BPAIICHUS
poropa, TeM OoOJjblle MoJada Hacoca, T. €. KOJUYECTBO Macja, MOCTYMAIIIEr0 B €IUHUILY
BPEMEHH B HAITIOPHYIO MarucTpab.



Puc. 36 Cxemsbr paboThI ruApOyCcHIHTENS aBTOMOOMII 3UJT:
a — cXeMa COCANHEHHs HarHeTaTeIbHOI0 MacIHOrO Hacoca U KJIalaHa ynpasieHus; 0, B — cXeMbl pabOTbI IPH IOBOPOTE
ABTOMOOWJISI BIIPABO M BJIEBO COOTBETCTBEHHO; | — INIKMB; 2 — BCACBIBAIOIAS MATUCTPaJib; 3 — IOJIOCTh HArHETaHuUs; 4 —
MPOCTPAHCTBO MEXKYy CTATOPOM U POTOPOM; 5 — poTop; 6 — cTtarop; 7 — 06adok; 8 — ceruatsiii PuibTp; 9, 15 —
mpeaoXpaHuTeNbHbIe Kiamaner, 10 — tpydonposox; 77, 12, 26, 35, 36 — kanainsr; 13, 30 — 30m0THHKY; 14 — HaMOPHBII
[JTAHT THAPOYCHIUTENS;, 16 — mormacTp; 17 — 3y0uaTslii cextop; 18 — moprieHs-peiika; 19 — HapyKHas MOJIOCTh MOPIITHS-
peliku; 20 — kapTep MexaHu3Ma; 21 — BHUHT pyJIeBOro MexaHu3Ma; 22 — Iapuk; 23 — mapuKoBas raika; 24 —
BHYTPCHHSSA TTOJIOCTE; 25 — YIOPHBIN MOAMMITHUK; 27 — OTBepcTHe; 28 — Kopiryc; 29 — mrapuKoBEIi kiamaH; 31 — raiika;
32 — npyxuHHas maiida; 33 — npyxuHa; 34 — 1ryHxep; 37 — collka

YacTte Maciia uepe3 nepenyCcKHOM KiamaH (30J0THUK 13) MOCTOSIHHO OTBOAMTCS B CIIMBHOM
6ayok 7. Ecnu naBnenue macna npebicuT 7 MIla, To OTKpoeTcs MpeaoXpaHUTeNbHbIN KilanaH
15 u u30BITOYHOE KOJUYECTBO Macja MepeTeyeT U3 HAlOPHON MarucTpaiu Takxke B O0a4dok. J{is
¢uibTpauM Macia, MOCTYHAroIero B 0adok, CIyKUT ceryaThlii ¢uibTp. [lomMumo Hero Ha
JUHUM CJIMBa YCTAHOBJIEH (QUIBTP 8 M MpeloXpaHUTENbHBIM KianaH 9, mokarblii K GuUiIbTpy
NPYKUHOW. DTOT KilanaH cpaldaThIBaeT MPH 3aCOPEHUU QUIbTpa 8 U MOBBILICHUU JaBJICHUS Ha
CJIMBC.

B KpbIIIKE HacoCa YCTAaHOBJICH HepeHYCKHOﬁ KJ1ariaH, I/IMeIOIJ_II/Iﬁ OTBCPCTUA  IJIA
COCIUHCHHUA C IIOJIOCTBKO HAr"HCTaHUus. Kiranan pa60TaeT M0 MPHUHIHITY PAa3HOCTHU OaBJICHUS
Macjla Ha €ro TOpIbIL. HpI/I NOBBIIICHUN YaCTOTBhI BPAIICHHA KOJICHYATOI'O0 BaJla JABUTATCIIA
pa3HOCTh JaBJIEHUW BO3PACTAECT, IMOCKOJBKY YBEIMYMBACTCS Pa3HOCTh JaBJIEHWN Macia B
IMMOJIOCTU HAarHETaHUs HaCcOoCa U HAITIOPHOM HIJIAHT'C THAPOYCUITUTCIIA.

[Tpu u30bITOYHON MMOJaYe Hacoca TMEPENyCKHOW KIlamaH MEepEeMEeCTHTCSI BIPABO, COXMET
OPY)KUHY W COEIMHHUT TIOJIOCTh HarHeraHuss uepe3 kaHan 12 ¢ Oaukom. [lpyxuna
MMPEAOXPAHUTCIIBHOT'O KJIaIllaHa 15 paccurTaHa Ha €ro OTKPLITUC IMMPU NJOCTUKCHUU ITPECACIILHOTO
TaBjieHus pabodeid KUAKOCTH (Macma).

CoBpeMeHHbIE pyJIeBble YCHIINTENIN UMEIOT KOHCTPYKIIMIO, CBOOOHYIO OT JaHHBIX
HEJOCTAaTKOB. Y CUJIMTEINH, IPUMEHSIEMbIE HA COBPEMEHHBIX aBTOMOOMJISX, IO MPUHIIUITY CBOETO
JENCTBHUS MOTYT ObITh aJaNTUBHBIMHM M HeaJaNITUBHBIMU, a 110 TUIY IPUBOJA —
THAPABJIHYECKUMH, THEBMATHYECKHUMH M JJICKTPHYECKMMH. ATaITUBHBIE YCUIIUTEIN MOTYT
U3MEHATHh KOA(PPHUIMEHT YCUIICHHUS B 3aBUCUMOCTH OT CKOPOCTH aBTOMOOMJISL. Y aBTOMOOMJIS C
TaKUM YCHJIUTENIEM [IPH MaHEBPUPOBAHUH HA CTOSHKE yCUIIME, HEOOXOIMMOE I TIOBOPOTa



PYJIEBOI0 KOJIECa, 3HAUUTEIIBHO HUXKE, UEM y HEQJANTUBHBIX, a 10 MEPE YBEJINYEHUSI CKOPOCTH

JBUKEHHS] aBTOMOOUJISL yCUITUE TOBOPOTA YBEIHMUHUBACTCS.

HeananTuBHbIN yCUIINTENIb COCTOUT U3 TPEX OCHOBHBIX YaCTEH:

— MCTOYHUKA SHEPTHUH;

— CHJIOBOT'O 3JIEMEHTA, CO3/Ia0IEro TOMOIHUTENLHOE YCUITUE IPU paboTe pyJIeBOro

YIPABJICHHUS;

— YIPAaBIIAIOLIETO 3JIEMEHTA, OTBEYAIOIET0 32 BKIOYEHUE U BBIKJIIFOUEHHE CUIIOBOTO JIEMEHTA.
AJlaniTUBHBIA YCUIIUTEIb, KPOME IEPEUNUCIECHHBIX YaCTeH, UMEET JATUUK CKOPOCTH

ABTOMOOWIISA, JIEKTPOHHBIHN OJIOK YIPaBICHHS U UCTIOJIHUTEIFHOE YCTPOMCTBO (0OBIYHO

AIIEKTPOTUPABINYECKOE), KOTOPOE BO3/ICHCTBYET Ha YIPABIISIOLIMM 3JIEMEHT.

BoNbIIMHCTBO COBPEMEHHBIX aBTOMOOWJICH C YCHJIMTENEM HWMEIOT THIPAaBIUYECKU
YCHJIUTEJIb PYJIEBOTO YIPABIEHUS, B KOTOPOM I'MJIPABINYECKUI HACOC, IPUBOJAUMBIN OT
JIBUraTessi aBTOMOOMIIS (MICTOUHUK SHEPTUH), CO3JaeT JaBJIEHUE B I'MIPABINUYECKOM LIMIIUHAPE
(cunoBoii anemenT). Hanbonee pacripocTpaHeHbl THAPOYCUIUTENH, B KOTOPBIX CUIIOBOW U
pacIpeeInTeNIbHBINA 3JIeMEHThl 00bEAMHEHBI C PYJIEBBIM MEXaHU3MOM B OJTHOM KOpITyce
(rugpopyinb). [lopuiHeM rUAPOLMINHAPA B PEEUHOM PYJIEBOM MEXAHU3ME IPU TOM SIBIISIETCA
pyJieBas peiika, B MEXaHU3ME «BUHT — railka—peiKa—CeKTOp» — ramka. Y IpaBIIroniee
YCTPOMCTBO BBIITOJIHEHO B BUJIE 30JIOTHUKA HA BXOJHOM BaJIe MEXaHU3Ma, KOTOPBIN IIPU
IIPUKJIAaIbIBAHUM YCHIINS K PYJIEBOMY KOJIECY IOBOpauMBaeTcs (MM CMEIIAETCs) IEPEKpPhIBACT
OIpECIICHHBIE KaHAJBI Ul MIPOXO/A KUAKOCTH U TEM CaMbIM COEIUHSET IPAaBYIO WU JIEBYIO
I10JIOCTb TUAPOLMINHAPA c TUIPaBINYECKUM HAacoCOM.
Ha HekoTOpbIX aBTOMOOWISIX (MHOTOOCHBIE, TSKEIble TI'PY30Bbl€) T'HMAPOLMINHAD
YCTaHABJIMBAIOT B HEMTOCPEICTBEHHON OJIM30CTH OT YIPABIsEMOro Kojieca /Uil CHHKEHHS
Harpy3oK Ha pyJneBoil npuBoa. Horaa ¢ ueiabio yHU(pHUKaUd KOHCTPYKIIMH PYJIEBOTO
MeXaHU3Ma JiUIsl aBTOMOOMIIEH ¢ YCHIINTENISIMU M 0€3 HUX 30JI0THUKOBOE PACIpeIeIUTENbHOE
YCTPOUCTBO TaKKe pacrosaraercs Ha TATax PYJIEBOTO IIPUBOJIA.

DJIEKTPOrHAPABIHYECKUI PyJieBOii yCHINTEb

Puc. 37 DnexTporuapaBindeckuil yCUINTENb

PaSHOBI/I)IHOCTBIO TUAPOYCHUIIUTEIIA ABIACTCA 3H€KTpOFHJIp3BJ'IH‘—I€CKPII>i YCUIINUTEIIb,B KOTOPOM
THJIPABITNYECKUH HACOC COCMHEH C JICKTPOJIBUTATENIEM, IIUTAIOIIMMCS OT OOPTOBO JIEKTPOCETH
aBTOMOOMIIsA. KOHCTPYKTUBHO 3JI€KTPOABUTATENh U THAPOHACOC OOBbETUHEHBI B CHIIOBOM 070K
(Powerpack).

[IpenmyrecTBa TaKOM CXEMbI: KOMIIAKTHOCTh, BOBMOXKHOCTH (DYHKIIMOHHPOBAHUS MPU HEPAOOTAIOIIEM
neuratene (nctounuk sHeprun — AKbB aBToM0oOwMIIS); BKITIOUEHHE THAPOHACOCA TOJIBKO B
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HE00XO0IMMbIE MOMEHTHI (3KOHOMHSI SHEPTHH ), BO3MOXHOCTh TPUMEHEHUS JJIEKTPOHHBIX CXEM
PEryJIUPOBaHUS B LICTIAX JIEKTPOBUTATEIIS.

Puc. 38 DnexTpudeckue yCHIMTENN PYJIEBOTO YIPABICHHS:
a— C BO3JICHICTBHEM Ha PYJIEBOU Ball;

0 — ¢ BO3/IeiiCTBHEM Ha MIECTEPHIO PYJIEBOTO
MEXaHH3Ma;B — C BO3/ICHCTBUEM Ha perKy

PYJEBOTO MEXaHU3Ma

B nocnennue rojpl Ha J€TKOBBIX AaBTOMOOMJIISIX CTAJIM MIPUMEHSATHCS 3JEKTPUUECKUE
YCUJIMTENH PYJIEBOTO YIPABICHUS, B KOTOPHIX (PYHKLIMU CUIIOBOTO 3J€MEHTA BHIMOIHSET
AJIEKTPO/ABUIaTENb, a YIIPABJISIOLIET0 2JIEMEHTA — AJIEKTPOHHBIN 0710K. OCHOBHBIE TIPEUMYILIECTBA
JAHHOTO YCHUJIMTEINS: YI0OCTBO PEryIMpOBaHMs XapaKTePUCTHK, TIOBBIIICHUE HAACKHOCTH (OTCYTCTBHE
TUJIPaBJIMKH ), 5KOHOMHOE pacXoJ0BaHKE YHEPrUu. Bo3MOXKHBI ciielytomiye BapuaHThl KOMIIOHOBKH
JIEKTPOYCUIIUTEIIS:

— YCWJIHE JIEKTPOJABUTATEINS IIEPEJAETCS Ha BaJI PYJIEBOTO KOJIECA;
— YCHIJIHE JIEKTPOABUTATEIIS IIEPENACTCS Ha BAJl LIECTEPHU PECUHOIO PYJIEBOTO MEXAaHU3MA;

— DJIEKTPOABUIATENb BO3JACHCTBYET YEPE3 BUHTOBYIO I'ailKy Ha pEUKY PYJIEBOTO MEXaHU3MA.
DNEeKTPOYCUIIUTENb C BO3ACHCTBUEM Ha BaJl pyJIEBOrO KOJIeca MOXKET ObITh YCTAaHOBJIEH 0e3
CepbE3HBIX MEPeIeIOK Ha aBTOMOOWIIN IIPU YCIIOBUH, YTO IIPOYHOCTD JI€TajeH PyJIEeBOro ypaBIeHUsS

OKaKeTCs JOCTATOYHOM.

[Toka 35eKTpoyCHIINTENN IPUMEHSIOTCS JIUIIB Ha JIETKUX aBTOMOOMIISIX, ITOCKOJIbKY
CYIIECTBYIOIME OOPTOBbIE HCTOYHHUKH JIEKTPOIHEPTUU HE MOTYT 00ECTIeUUTh padoTy
JIEKTPOBUraTelsl BHICOKOM MomHocTU. Ho B ciryuae nepexoza Ha 60iee BBICOKOE HalpsKeHHe
6opTroBoii cetu (Hampumep, 42 B) MOKHO 0’KuAaTh pacivupeHus chepbl IPUMEHEHHS
JIIEKTPOYCUITUTENIEH.

N3yuenne ycrpoiictBa u padoThl pyJIeBbIX MEXaHHU3MOB

PyJieBoii MexaHu3M J0JKeH 00ecrieuyuBaTh JIETKUI TOBOPOT YIPABISEMBIX KOJIEC, YTO BO3ZMOXKHO

pu OOJIBIIOM NEPEAATOUHOM YHCIIE PYIEBOro Mexanusma. OJHaKO IPU ITOM 3HAUUTEIBLHO BO3PACTAET
BpEMsl, 3aTPauMBaEMOE Ha IIOBOPOT YIIPABIISIEMBIX KOJIEC, YTO HEAOMYCTUMO IIPU COBPEMEHHBIX
CKOPOCTSIX JBUXKEHHs aBToMoOuieil. Hampumep, 1is moBopoTa ynpasiseMbix kojec Ha 30° npu
NepeaTouHOM YHciie pysieBoro Mmexanusma S0 Tpedyercs CBbIIIE YETHIpEX 000POTOB PYJIEBOrO Kojleca
U, CIeI0BaTEeIbHO, COOTBETCTBYIOIEE BpeMs. [[03ToMy nepenaTouHoe YUCiIo pyJIeBbIX MEXAHU3MOB
OTPaHUUYUBAIOT OIpeeIEHHBIMU IpesieamH, yKa3aHHBIMH BBIIIIE.
UToOB! CyIIECTBEHHO YMEHBIIUTh OOpaTHBIE yAaphl Ha PYJIEBOM KoJiece OT Hae3/la Ha HEPOBHOCTHU
JOPOTH, YTO OCOOEHHO BaXKHO MPH JBWKEHUU IO MPSMOU WM MPU MabIX yIilaX IMOBOPOTA PYJIEBOTO
KoJieca, MHOT/Aa MPUMEHSIOT PYJIEBbIe MEXaHU3MBbI, MEPEAaTOYHOE YHCIO KOTOPHIX HE MOCTOSIHHO, a



Ha PYJIEBOM KoJIece SIBJISIIOTCSI yMEHbIIIEHUE Tuleda 0OKaTKU. B mporecce paboThl pysleBOro MexaHu3mMa
W3HAIIMBAIOTCS TPYILIUECS MOBEPXHOCTH, OCOOEHHO T€ MX YacCTH, KOTOpbIE pabOTalOT B IOJIOKEHUH,
COOTBETCTBYIOLIEM NPSAMOJUHEHHOMY ABMKEHHIO aBTOMOOWIIS, W MpH HEOOJBIIUX YIiax IOBOPOTA.
ITpu m3HOCE pPyIEBOr0 MEXaHWM3Ma YBEJIWYMBACTCS CBOOOIHBIM XOJ| PYJIEBOIO KOJIECA, YTO CHUXKAET
0e30macHOCTb ABMKEHHs. 1109TOMY OJHMM U3 Ba)XKHBIX TpeOOBaHUH K PYJEBBIM MEXaHU3MaM SIBIISIETCS
BO3MOXKHOCTb BOCCTAQHOBJICHHUS 3a30pa U JOIYCTHMOIO CBOOOJHOIO XOAa PYJIEBOIO KoOJIeca ITyTeM
pEryJIMpOBaHMs.

Pynesvie mexanuzmvl COBPEMEHHBIX aBTOMOOWJIEH pa3feisloT Ia YepBsIUHbIC, BUHTOBBIE U
LIECTEPEHHBbIE. B 4epBAYHOM pyJIeBOM MEXaHU3ME MOMEHT IIEPEAAETCs OT YEepBsKa, 3aKPEIUICHHOIO Ha
pYJEBOM Baly, K UYEpPBAYHOMY CEKTOPY, YCTAaHOBJICHHOMY HAa OJHOM Baly C COIIKOW. Y MHOTHX
PYJEBBIX MEXaHHU3MOB YEPBSK BBIIOJIHIIOT TII000MAHBIM (00pa3yromas r1000uIHOTO YepBsiKa — Jayra
OKPY’KHOCTH), @ 3yObsl CEKTOpa 3aMEHSIOT POJIMKOM, BPALLAIOIIMMCS HA OIINITHUKE.

B Taxkom pysneBoM MeXaHM3ME COXPAHSETCs 3alleIUIEHHE Ha OOJIBIIOM yIJle TIOBOPOTA YepBsIKa,
YMEHBILIAIOTCA TOTEPU Ha TPEHUE U 3aMEUISIETCS U3HALIMBAHKE NIapbl. B IByXBMHTOBOM pyJIeBOM
MeXaHHU3Me BpalLlEHUE BUTA IIpeoOpaszyeTcs, B MPSMOJIMHEHHOE IBUKEHHUE railku, Ha KOTOpPO—
Hape3aHa peiika, HaXoIs11ascs B 3aleIUIEHUH ¢ 3y04aThiM ceKTopoM. CEeKTOp YCTaHOBIIEH Ha 00ILeM
BaJly C COLIKOM. J[JI1 yMEHBIIEHUS TPEHUS B PYJIEBOM MEXAaHU3ME U MOBBILIECHUS U3HOCOCTOMKOCTH
COEMHEHHUE BUHTA U TallKU 4acTO OCYILECTBIAIOT Yepe3 mapuku. [lepenraTounoe ynciio pyseBoro
MEXaHM3Ma TUIa BUHT — T'aiika — CEKTOp ONPEIENseTCsl OTHOLIEHUEM PaJnyCca Ha4yaIbHOU
OKPY’KHOCTH 3yObE€B CEKTOPA K I1ary BUHTA.

K mecrepeHHBIM py/1eBbIM MEXaHU3MAM OTHOCSATCS MEXAHU3MBI C LIWJIMHAPUYECKUMU WU
KOHMYECKUMU LIECTEPHSMM, a JIaK K€ PECUHBIE PYJIEBbIE MEXaHU3MBI. B mocieqHux nepenaToyHas napa
BBINOJIHEHA B BU/JIE LLIECTEPHU U 3yOuaToil peiiku. Bparienue mecrepHu, 3aKperieHHO Ha pyJieBOM
BaJly, BBI3BIBACT MIEPEMEILICHUE PEHKH, KOTOPAs BBIIIOJIHAET POJIb ITIONIEPEYHOM TATU. PeedHble pyJieBble
MeXaHM3MBbI [10J1y YalOT HIMPOKOE MPUMEHEHHUE Ha JIETKOBBIX aBTOMOOMIISX.

Puc. 39. Koncrpykuus pyiaeBoro Mmexanusma
PyneBoii MexaHu3M, MOKa3aHHBIN HAa PUCYHKE, BBIIIOJIHEH B BUJE 21000UOHO20 YepeaKa 5 N
HaXOJALIErocs C HUM B 3alleIJIEHUN mpexepebreso2o poauxa 8. UepBsiK yCTaHOBIIEH BUY2YHHOM



Kapmepe 4 Ha IBYX KOHUYECKUX POJIUKOBBIX noouiunHuxkax 6. beroBbie TOPOKKHU sl POJTHUKOB 000UX
MOJIIMITHUKOB CJI€JIaHbl HETIOCPEICTBEHHO Ha YepBske. HapykHoe KOJIbLI0 BEpXHETO MOAIIUITHAKA
3alpeccoBaHO B THE30 KapTepa, HapykHOe KOIb1I0 HMXKHETO MOAIIUITHUKA, YCTAHOBIECHHOTO B THE3/E
KapTepa co CKOJIb3SILEH Mocakoil, onmupaercsi Ha KpbluK)y 2, IPUBEPHYTYIO K KapTepy 6onramu. [Tox
(baHIIaMU KPBIILIKY [TOCTABIICHBI MIPOKJIAIKU 3 Pa3IMYHOM TONIIUHBI U1 PETyINPOBAHUS
MPEBAPUTENBHOTO HATSTA MOAIUITHUKOB. YEpBAK UMEET LIUIULIbI, KOTOPBIMU OH HAIIPECCOBAH Ha BaJl.
B MmecTe BpIxo/a Bajia U3 KapTepa yCTAaHOBJIEH CAJIbHUK. BepXHsis 4acTh Bajia, UMEOLIAs JIbICKY, BXOJUT
B OTBepcTHE (IIaHIIa BUIKU KapJAaHHOTO IapHHUpa 7, TIIe 3aKperuisieTcs KInHoM. Yepes KapaaHHbII
LIApHUP PYJIEBas I1apa CBA3aHa C PYJIEBBIM KOJIECOM.

Puc. 40 PyneBoii mexanu3m aBromoomist KpA3-256:

1 — HIKHSS KPBIIIKA; 2 — CAIBHUK; 3 M 8 — KOHUYECKUE POJIMKOBBIC MOAIIUITHUKY;

4 — uyepBsK; 5 — cekTop; 6 — pacnopHas BTyJKa; / — KapTep; 9 — peryjaupoBOYHbIE
npokiaaku; 10 — BepxHss kpbimka; 11 — kononka; 12 — Ban pyneBoro mexanmsma; 13 u 14 —
UToJIbyaThle MOJUIMITHUKY; 15 — ynopHas maiiba; 16 — GokoBasi KpbIIIKa.

Ban 9 comku ycraHOBIIEH B KapTep Yepe3 OKHO B OOKOBOI CTEHKE U 3aKphIT kpbiuikou 14. Onopoit
BaJla CIIy’>KaT JIB€ BTYJIKH, 3allpECCOBaHHbIE B KapTep U KPbILIKY. TpeXxrpeOHEBbIi poauk 8 pa3MelieH B
a3y TOJIOBKH Bajla COIIKM Ha OCH C TIOMOUIBIO JIByX POJIMKOBBIX IMOAIIMITHUKOB. C 00eHX CTOPOH
pOJIMKa Ha ero OCh MOCTABJIECHbI CTAJIbHBIE OJIMPOBAaHHBIE MANObI. [Ipy mepeMenieHnu Bajga COIKU
M3MEHSIETCS PACCTOSHUE MEXKTY OCSIMH POJIMKA U YEPBsIKa, YeM 00eCTIeunBaeTCs BO3SMOKHOCTh
PeryaupoBaHUs 3a30pa B 3alEIIICHHH.

Ha xoH1ie 6ana 9 Hape3aHbl KOHMYECKHE MUTHITBI, Ha KOTOPBIX TalKOM 3aKperuieHa pyseBast comka 1.
Beixon Bana u3 kaprepa yIjioTHEeH callbHUKOM. Ha pyrom KoHIie Bajia pyJeBON COIIKH UMEEeTCs
KOJIBLIEBOM T1a3, B KOTOPBIN IIIOTHO BXOAUT ynopHas wiativa 12. Mexay manooit u mopyom kpoluwku 14
HaXOJAATCs MPOKIaAKK 13 rcroib3yeMble i peryJIupOBaHuUs 3aleTJICHUs POJIUKA C YEPBAKOM.
YnopHyto maily ¢ KOMIUIEKTOM PETyJIHPOBOYHBIX MPOKIAI0K 3aKPEIUISIOT Ha KPBIIITKE

kaptepa eatixou 11. ITonoxenue raiiku puxkcupyrot cmonopom 10, IpUBEPHYTHIM K KpPbIIIKE OOITaMHU.
3a30p B 3alleIUICHUH PYJIEBOH Tepenavyn MepeMeHHbBINH: MUHUMAIIbHBINA TIPY HAXOXK/ICHUH POJIMKA B
CpeAHel YacTH YepBsKa U YBEIMYMBAIOIIUICS 110 MEpe MMOBOPOTA PYJIEBOT0O KoJieca B Ty WU APYTYIO
CTOPOHY.

Takoii xapakTep U3MEHEHH 3a30pa B HOBOH pyJIeBOM nepeaaye obecrneunBaeT BO3MOKHOCTh
HEOJJTHOKPATHOTO BOCCTAHOBIICHHUSI HEOOXOIMMOTO 3a30pa B CpeHe, Hanboiee MmoIBep:KEHHON
W3HAIIMBAHUIO 30HE YepBsiKa 0€3 OMAaCHOCTH 3aeaHus POJIMKA Ha KpasiX YepBsKa.



Puc.41 PyneBoit mexanu3m aBToMoOuitst benA3-540:
1 — kaprep; 2 — HampaBJIArONMIas TpyOKa; 3 — MpoOKa CIMBHOTO OTBEPCTHS;, 4 — BUHT;

5 n 12 — KOHHMYECKHE POJMKOBBIC MOAIIMIHUKU; 6 U 18 — KpBIKH; 7 — pPEryaupOBOYHbIE
npokyianku; 8 — raiika cpeiikoit; 9 — cekrop;10 — mpoOka 3anmuBHOrO OoTBepCTUs; 11 — mapuku; 13
— comka; 14 — 16 — uronpyarble MOAUIMIHUKY; 17 — peryaIupoBOYHbIN BUHT.

Pynesoii mexanuzm ¢ UWIMHAPUYECKUM YEPBSIKOM U OOKOBBIM CEKTOPOM IPUMEHSETCS HA
aBTomoOmiax KpA3-256. Ha xonen tpy6uaroro Bana 12 (puc.) HaripeccoBaH uepssk 4. Onopamu Bajia B
KapTepe 7 ciayKaT KOHUUECKUE poauKosvle noowunuuxy 3 U 8, yCTAaHOBJIEHHbBIE C IIPEABAPUTEIbHBIM
HaTSrOM, KOTOPBIH peryaupyroT npoxnaoxkamu 9. 3yObst uepgsaunozo cekmopa 5 Hape3aHbl Ha OOKOBOM
IIOBEPXHOCTH, BBIIMOJIHEHHOMN KaK OJIHO 1I€JI0€ ¢ BaJIOM PYyJeBOi coliku. Ban moBopaunBaeTcs B kapTepe
Ha JIBYX ueonvuamsix noowunnuxax13 u 14. Ha koH1e Bajia uMeeTcst KOHyCHasi TOBEPXHOCTh, Ha
KOTOpO Hape3aHbl MEJIKUE LUTUIIBI JJIs1 KPETJIEHUS! COLIKU.

3arierieHle YepBsKa C CEKTOPOM BBIMOJIHEHO TakK, YTO 3a30p B 3allETVIEHUH YBEIHMUUBACTCS IPU
MIOBOPOTE YepBsKa B 00€ CTOPOHBI OT CPEIHETO MOJIOKEHN. MUHUMAaIIbHBIN 3a30p B CPETHEM
MIOJIOKEHHUH OTIpeIeNIeTCs TOJNIMHOMN YIOPHOH watibwr 15, KoTopas peioXpaHseT Ball OT OCEBOIO
nepeMeeHus.

13 BUHTOBBIX PYJEBBIX MEXAaHM3MOM Ha OT€UECTBEHHBIX aBTOMOOMIIAX MOIYIHITN
pacnpocTpaHEeHUE MEXaHU3MbI TUIIa BUHT — IIAPUKOBAs Taiika — CEKTOp. Y CTAHOBJIEHHBIN Ha IBYX
KOHUUYECKUX POauUKo8bix noouwiuntukax 5 u 12 (puc.) eunm 4 npuBOIUTCS BO BpallleHUE OT Bajia
pyJieBoro mexanusMma. Ha BUHTe Hape3aHbl BUHTOBBIE KaHAaBKH MOIYKpyrioro npoguis. Takue xe
KaHaBKU Hape3aHbl B raiike 8, cBo00aHO HaaeToi Ha BUHT. [Ipu CoBMelnieHnH KaHaBOK HA BUHTE U
raiike oopasyercsi BUHTOBOM KaHaj, B KOTOPBIH 3aJ10 KE€HBI CTaIbHbIE IIAPUKHU, U TaliKy BCTAaBJICHBI JIBE
HaMpaBJSIOIUE mpyOKy 2, COETUHSIONINE KOHIIBI BUHTOBBIX KaHAJIOB CO Cpe/lHel yacThio raiiku. B
TpyOKax TOXe HaXOAATCs Mapuku. TpyOKH M BHHTOBBIE KaHAJIBI TAKK 00pa3yIOT ISl IIAPUKOB /(B
3aMKHYTBIX CAMOCTOSTENbHBIX kesio0a. [Ipu BpalieHny BUHTA MIAPUKH, HAXOASAIINECs y TOPIIOB TaifKH,
MOTTAJIAf0T B KOHIIBI TPYOOK U TIEPEMEIIAOTCS 10 HUM K CPETHEH YacTH TallKH, OTKY/Ia TI0 BUHTOBBIM
KaHaJlaM CHOBA JIBHXKYTCS K TOpIIaM TaiKH.

Ha noBepxHocTu raiiku Hape3aHa 3y0Jaras peiika, HaXoAsIascs B 3aleIICHUH C 3y04ambim
cexmopom 9. 3y0UaThlii CEKTOP BBIIOJIHEH KaK OJIHO LIEJI0€ C BAJIOM PYJIEBOM COIIKH,
MTOBOPAYHMBAOIICHCS HA TPEX uombyamuvlx noowunuuxax 14 — 16. Ha ofHOM KOHIIE Baja
3aKperieHa cowka 13, npyroit KOHEI COSANHEH C pe2yaupo8ounbim sunmom 17, KOTOPBIM PeryaupyoT
3a30p B 3alEIUIEHUN HAKJIOHHBIX 3yObEeB CEKTOpa C PEHKOM.

Ha pucynke, a nokasaHo pyJeBoe yIrpaBlieHHE C peeUHbIM PYJIEeBbIM MexaHu3MoM. [Ipu moBopoTte
pyJIeBOro KoJieca / eCTepHs 2 epeMeniaeT perky 3, OT KOTOpOH yCHIIUE TIepeaacTcs Ha pyiegvle
mseu 5. PyneBble TSATY 32 TOBOPOTHBIE PhIYark 4 MOBOpPauMBaIOT YIpaBisieMble Kojeca. Peeunbrit
PYJIEBOI MEXaHU3M COCTOMUT U3 KOCO3Yy0OOHl 1IeCTEpHU 2, Hape3aHHOW Ha pynesom eany 8 (puc., 0) u
Koco3y0oil peiiku 3. Ban Bpariaercs B kapmepe 6 Ha ynopHbIX noamunaukax 10 u 14, HaTsIr KOTOPBIX
OCYIIECTBJISIOT KOJIBIIOM 9 1 BepxXHel KpbIKoi 7. Ynop 13, npuscamwiii npyscunoii 12 k peike,
BOCIIPUHMMAET paJialibHbIe YCUIINS, ICHCTBYIOIINE HAa PEHKY, U IepeacT X Ha O0KOBYIO kpbiuky 11,



YCM JOCTUTACTCA TOYHOCTD 3alCTIIICHHUS 1T1aPhI.

Puc.42 PyneBoe ynpaBieHHe ¢ peeUHbIM MEXaHU3MOM:
a— cXeMa pyJIEBOr0 YIpaBJeHHUs; O — peeuHblil pyJIeBOd MEXaHU3M.

Pynesoe ynpasnenue noBwillieHHON 0€30MaCHOCTH. Y CTPOMCTBO, MOTJIOMIAIOIIEE SHEPTHIO yaapa

IIPU CTOJIKHOBEHHUH aBTOMOOMIIS C TIPEMATCTBUEM CHUKAET YCUIIUE, HAHOCSIIEE TPABMY BOAUTEIIIO.

Koncrpykuuu pPYyJieBbIX yIpaBJeHH i TOBHIIIICHHON 0e301acHOCTH pa3INyHBI.

B pyneBbix Mexanu3max apromoOuient «MockBru4-2140» mornomeHrue SHEPruu yaapa oCyIecTBIseTCs

BCJICJICTBHE TPEHUS B PYJICBOM Bajie U PYJE€BOM KOJIOHKE, KOTOPHIC BBHIMOIHIIOTCS TEIECKOMUYECKUMU, a

pyJEBOE KOJIECO B TAKOM Cllydyae MepeMelaeTcsi He3HAaUUTeIbHO BHYTPh caioHa. Ha aBTomobOune I'A3-

3102 «Bomnra» »HEPromnoriomaIMM YCTPOHCTBOM CIY)KUT pe3uHOBas My(Ta, COCTUHSIONAS [BE

4acTH pyNieBOro Bana. MHOTja SHEPronorIomaolIie HIeMEHThI PYJIEBBIX MEXAaHU3MOB BBITIOJIHSIOTCS B

BHJI€ TUTACTHH, COSIMHSIIONINX JIBE YaCTU PYJIEBOTO Bajia WM PYJIEBOW KOJIOHKH, U AEPOPMUPYIOITUXCS
pH yaape.

Odopmiienue oTyera o padore.

[IpencraBuTh cXeMy pyJIeBbIX MEXaHU3MOB Pa3IMYHOTO TUIIA, OMUCATh MPUHIIHUI PaObOThI, TOPSAOK
paz00pKu U COOPKH.

KonTpoJibHBIC BONIPOCHI:

1. Ha3navenue py/ieBbIX MEXaHU3MOB
2. Kakue TMIIBI pyJIeBBIX MEXaHU3MOB PMMEHSIIOTCSA HA COBPEeMEHHbIX ABTOMOOHIAX?
3. YerpoiicTBO M NPUHIMUI AelicTBUSA PYyJIeBbIX MEXaHU3MOB Pa3JIMYHOI0 THIIA.

TEMA 1.YcrpoiicTBO aBTOMOOMIS
TEMA 1.6. TopMo3HBbI€e CHCTEMBI

IIpakTnyeckoe 3ansitue 18
Tema: «3yuenue ycrpoiicTBa 1 padoThl 3JIeMEHTOB TOPMO3HBIX CHCTEM))
Llesan padoThI: 3aKpeIUIeHIE MOTYYCHHBIX TEOPETHUECKUX 3HAHUH, TPAKTUIECKOE U3YICHUE
yCTpOICTBa U pabOTHI 3JIEMEHTOB TOPMO3HBIX CUCTEM C THPABINYECKUM IPUBOJIOM
Heo0xonnMmble cpecTBa 1 000py/10BaHue: IJIaKaThl, CTEH]T TOpMO30B aBToMoOMs I'A3 53, arperar
pa3pesnoit BA3, pa3pe3 aBromoOmist BA3-2121, y3I1bl U IeTaid TOPMO3HOW CHCTEMBI
3aganue:



1.M3y4uTh yCTPOWCTBO, Ha3HAYCHHE, MPUHLIUI PAaObOTHl TOPMO3HBIX CHCTEM C TMIPABIMYECKUM
npuBoAoM. HauepTurs cxemy TOPMO3HOTO THAPOIPUBOIA U €r0 HIEMEHTOB.

2. MByunTh moOCHEeI0BaTEIbHOCTh PAa300pKH U COOPKHM TOPMO3HBIX CHCTEM C THIPABINYECKUM
IIPUBOJIOM.

Xoa padoThl: U3Y4YUTh HA3HAYEHUE U MPUHLUI JECHCTBUS TOPMO3HBIX CUCTEM C I'MIPaBIMYECKUM
MIPUBOIOM, HAYYHUTHCS pa30MpaTh U COOMPATh TOPMO3HBIE CHCTEMBI C THIPABIMYECKUM IIPUBOIOM

TeopeTuyeckasi 4acTh.

TOpMO3HBIM YIIPpaBJICHUEM HAa3bIBACTCA COBOKYIIHOCTH CHUCTEM aBTOM06I/IH$I, IMPU3BAHHBIX
YMEHbILIATh CKOPOCTh JBUKEHUSI BILIOTH 1O TOJHOW OCTaHOBKU U YAEpKUBATh aBTOMOOWJIb Ha YKJIOHE
HCOTpPpaHNUYCHHO JJIUTEIIBHOC BpCMs.
Topmo3Has cuiia MOXET UMETh a’pOAMHAMUYECKYIO MPUPOJY, SBISATHCS CIEACTBHEM HCIIOJIb30BAHUS
CHJI TpPCHUA, THUAPABINYCCKOTO COIPOTUBJIICHUA WA 3JICKTPOMAIHUTHOI'O I10JIA. I[J'ISI cO3JaHus
a’pOIMHAMUYECKOM TOPMO3HOM CHIIBI MCIIOJIB3YETCS TOPMO3HOM MapalioT Wi CclielraibHble

«B3aKpBUIKN», BBIIBUTAEMbIE U3 Ky30Ba aBTOMOOWI. Takol crmocod TOPMOKEHUS UCIIONIb3YETCs TOJIBKO
HAa TOHOYHBIX AaBTOMOOWISX, Tak Kak OH J(G(EeKTUBEH TOJIbKO TMPU BBICOKOW CKOPOCTH.
Haubonee gyacTo mys 3aMeUICHUS] aBTOMOOWIISL MJTH YIeP)KaHUS €r0 Ha YKJIOHE TIPH CTOSHKE
HCIOJIB3YIOT TOPMO3HYIO CUITy MEX/1y KOJIECOM U JJOPOTOil. DTa Chila BOSHUKAET B pe3yJbTaTe TOT0, UTO
MCKYCCTBEHHO 3aTpyJHSETCS CBOOOJHOE BpalleHue Kosieca. HampaBieHne TOPMO3HOW — CHUIIBI
MPOTUBOIMOJIOKHO HAIIPABIICHUIO IBHKEHUS aBTOMOOUIIs. [IpensTcTBUE BpallleHUIO KoJieca MOTyT
CO3/1aBaTh  KOJIECHBIM  TOPMO3HOM MEXaHU3M,JBUrATEIIb aBTOMOOWJII  WJIM  CICIHAIbHBIN
THAPABIMYECKUNA WM DIEKTPUUYECKUM TOPMO3-3aMEIJIUTENlb, YCTAHOBJICHHBII B TPAHCMHUCCHH.
Topmo3Has cuiia B ITHE KOHTAKTa IIMHBI C IOPOTOM TeM OOJIbIIe, YeM OOJIbIIE OKa3hIBACTCS
COIPOTHUBIICHUE BPALIEHUIO KOJieca. ITO COMPOTUBICHHUE TEM OOJIbIIIE, YeM CHUIIbHEE BOAUTEIh
HOXUMACT neaalb TOpMO3a. OIIHaKO HC CTOUT AyMaTrb, YTO YBCJIMYMBAsA YCUJIMUC HaA ICAaId, MOXKHO
JIOBECTH TOPMO3HYIO CHITY 10 OecKkOHeuHOCTH. MakcuMaJ/ibHOe 3Ha4YeHHe TOPMO3HO| CHIIbI
3aBHCHT CIIc W OT CIeIJIEHUsI KoJjeca ¢ Joporoii. Uem iydine CrerieHue MIMHBI C JIOPOTOH, TeM
0o0JIbIIIas TOPMO3HAsS CHJIa MOKET ObITh moy4yeHa. CIiernieHne 3aBUCUT OT BEPTHKAIbHON Harpy3KH,
IPHKUMAIOLIEN KOJIECO K JIopore (BepTUKaIbHAs peakius), pUCyHKa MPOTEKTOpa ILIUHBI U €€

KOHCTPYKIIUHU, COCTOSIHHSI TOPOKHOTO TOKPHITHS. Tak, Ha acalbTOBOM CyXOi JOpOre TOPMOKECHHE
6osee 3ppexkTUBHO, YEM Ha TOMU K€ JOPOTe BO BpeMs JOXK/s WM Ha JibIy. MakCUMalbHOE CIETIJICHUE
KoJieca ¢ JOPOToil MpU TOPMOKEHUH 00ECTIeUNBAETCS MPHU €ro KaueHUH ¢ OJJHOBPEMEHHBIM YaCTHUHBIM

MpoCcKalib3biBaHEM. Koria KoJIeco MOIHOCThIO OJIOKUPYETCS, TO €CTh, CKOJIB3UT 110 Jopore 6e3
pOBOpayuBaHus, To crerienne ymenbiaetrcs Ha 20-30 % ot MakcuManbHOTO 3Ha4YeHwus. JKenaTenpHo
pu TOPMOKEHHH KOJIECO HE JIOBOJTUTH 70 TIOJTHOU OJIOKUPOBKH.
J111g monydeHus MaKCUMaibHOTO 3HAUYEHUSI TOPMO3HOW CHIIBI BCE KOJIECa aBTOMOOUIIS IeTat0TCs
TOPMO3SIIUMH, T. €. UCTIOIB3YIOTCS BCE BEPTUKAIBHBIC PEAKIIUH OT JIOPOTH, ACHCTBYIONINE HA KOJeca
ABTOMOOMJIS.

BeprukanbpHble peakiiiu OT JOPOTH Ha IMEpeIHUE U 3aJHUE KOoJieca aBTOMOOWIIS MEHSIOTCS TPH
W3MEHEHUU €ro 3arpy3kd, OCOOEHHO Yy TpPY30BbIX aBTOMOOWIEH, NpuUIENoB (TOTYNPHUIIETIOB) U
aBToOycoB. Tak, HampuMmep, BEPTUKAIbHBIC HArpy3Kd Ha 3aJHHE KoJieca TOPOKHETO TPY30BOTO
aBTOMOOWIII MOTYT OTJIMYAThCSI OT HArpy30K MOJHOCTBIO TpyKeHHOro aBToMoOmiIs B 3—4 pa3a. Kpome
TOro, nNpu TOPMOXKCHHUHU, IO MEPEC YBCIUUYCHHUA 3aMCIJICHUA aBTOMO6I/IJ'I${, MCHACTCA COOTHOIIICHUC
BEPTUKAIBHBIX PEAKIM Ha MEepeqHUX M 3adHuX Kojecax. [IpoucxomuT mepepacrnpesesieHne peaKiinii:
BO3pacTaHWE Ha TIEPEJIHUX M yMEHBIICHHE Ha 3agHUX Konecax. [[ns moBbimeHus 3)QPeKTuBHOCTH
TOPMOKEHHSI TOPMO3HBIE CHJIBI TakXKe JOJDKHBI MEHSATHCS TMPOMOPIIMOHATHFHO  W3MEHEHUIO
BEePTHKAITBHBIX peaKlii Ha MEPETHUX U 3aTHUX KoJiecax.

FH}IpaBHquCKHe OpUBOJABI TOPMO3HBIX MCXAaHHU3MOB aBTOMOOMIIEH THUAPOCTAaTUUCCKUE, B HHUX
nepesaya  dHEPTrUU  OCYIIECTBISETCS  JKUIAKOCTHIO  TOJM  JaBieHHWeM. [IlpuHiun  AeicTBUs
TUAPOCTATUYCCKOr'O IMPpUBOAa OCHOBAH Ha CBOICTBE HE C)KUMAEMOCTH KHUOKOCTH, HaXO}IﬂIHeﬁCH B ITOKOC,
CIIOCOOHOCTH Tepe/iaBaTh CO3/1aBaeMoe B JIF000I TOUKE JaBJICHHE OJUHAKOBO BCEM TOUYKAM 3aMKHYTOTO
o0Bema KHUJTKOCTH.



['mapaBnuueckuii MPUBOJ TPUMEHSIETCS B KAYECTBE MPUBOAA paboUueli TOPMO3HOM CHUCTEMBI
JIETKOBBIX aBTOMOOUJIEH U TPY30BBIX aBTOMOOUIICH MaJloi U CpeiHel rpy30MoIbEMHOCTH.

HpCI/IMYH_[CCTBa TUAPABIMYCCKOI'O IIpUBOIA:

* 00HOBPEMEHHOCHb MOPMOICEHUSL CEX KOTleC (6 npuHyune) u dceiaemoe pacnpeoenenue mopmo3Hbix
cu;

* gvrcoxuti KIT/[ — 0,9 u éviue npu HopmanvHot memnepamype oKpyscaroujels cpeowl;

* Manoe gpems cpabamwiéanus (3xcmpernnoe mopmooicerue — 0,1 ¢);

* IPOCMOMA KOHCMPYKYuu u y0oocmeo komnornoexku. Heoocmamxu euopasiuueckoeo npugsooa:

* HEBO3MOICHOCHb NOJIYYeHUS OONIbULO20 NePedamoyHO20 YUCia,

* 8HIX00 U3 CIMPOSL NPU MECIMHOM NOBPENCOCHULU;

* HEBO3MOICHOCTNL NPOOOIHCUMENILHO20 MOPMOdNCeHUsL (DonbuLoe OasieHue, Hazpes MOPMO3HbIX
Hax1aook npubausumenvro 0o 500 °C);

* chudcenue KIIJ] npu nuskux memnepamypax (yeeautuusaemcs 53Kk0Cms mopMOo3HOU HCUOKOCMUL).

Puc.43 Cxema ruaponpuBoga TOPMO3HBIX MEXAHU3MOB: 1 — TOPMO3HON MEXaHHU3M MEPEIHETO
KoJieca; 2 — TpyOOIpPOBO KOHTYpA «JIEBBIN TIEPETHUN — MPaBBIN 3aIHUI TOPMO3HBIE MEXaHU3MBI»; 3
— IJIaBHBIN [WJIMHAP THIPONIPUBO/Ia TOPMO3HBIX MEXAHU3MOB; 4 — TPYOOIPOBOJ] KOHTYpPa «IIPaBbIil
TepeHN — JICBBIN 3aJHUH TOPMO3HBIE MEXAaHU3MBI»; 5 — 0a4YOK TJIABHOTO IMJIMHJIpA; 6 —
BaKyyMHBIH YCHUJIMTENb; / — TOPMO3HOW MEXaHU3M 3a/IHETr0 Kojeca; 8
—VIPYTHI pblYar MpUBOAA PEryisaTopa naBieHus; 9 — perynsatop nasieHus; 10 — peraar npuBoga
perynaropa aaBieHus; 1 1 — neganb TOPMO3HOM CHCTEMBI.

[Ipocreimmii THAPABINYECKUN NPUBOJ COCTOMT W3 NEAAIH, TJaBHOIO TOPMO3HOIO LWJIMHJPA,
TpyOOIpPOBOIOB, KOJIECHBIX paboumnx LUJIUHAPOB, perymusropa JIaBJICHUS.
I'maBHBIN TOpMO3HON IMIUHAP. KOHCTPYKIMU TITaBHBIX TOPMO3HBIX IIMJIMHAPOB MOTYT OBITH Pa3JINnYHBI,



* ymeueK HCUOKOCMU,

* MEeNN08020 PACUUPEHUSL HCUOKOCTU,

* y@enuyeHuss 00vema cucmembvl nocie pe2yiupos8aniusl 3a30p08 Mextcoy KOL0OKamu u 6apabanom
(Ouckom) npu u3HOCe MOPMO3HBIX HAKIAOOK.

Inasnvlii yununop mopmo3Hou cucmemvl 0OECIICUMBAET pa3/ieleHne KOHTYpoB. [IBa pesepByapa
(WM OJTMH C pa3JIeNIUTEIbHON MEPEropoaAKOii) COOOIIAIOTCA C TOIOCTHIO IIABHOTO IUJIMHIpA
TOPMO3HOH CHCTEMBI Yepe3 JBa OTBepcTHs. [IOpIIHM MMEIOT KOJIBIEBBIE YINIOTHUTEILHBIE MAaH)KETHI,
nprXKUMaeMble pykuHamMu. HapykHast HOBEpXHOCTh MOPIIHEH UMEET MPOTOUKY JUISl pa3MeIeH s
VIUIOTHUTENBHBIX KOJIEL, UMEIOIIUX JJIUHY, KOTOpas MEHbIIEe JUIMHBI MpoToukH. [TomMumo mpoTouku
MOPIITHU UMEIOT KOJIBLIEBBIE TIOJIOCTH U TUIOCKHE YTI000pa3HbIe Ma3bl, KOTOPBIE COSTUHSIOTCS C
pe3epByapoM IpH JTI0OOM MOJIO0KEHUH MOPIITHEH. DTO MPEMmsITCTBYET MONaJaHUI0 BO3IyXa B
THJIPaBINYECKYIO MarucTpaib. Hanbomee onacHbIM, ¢ TOYKH 3pEHUS MMOMAIaHHsI BO3yXa B TJIaBHBIN
TOPMO3HOM IUIUHAP, SBISETCS PEKUM PACTOPMaKMBaHUsI, KOTOPBIHA, KaK MPaBUIIO, IPOU3BOIUTCS
ObICTpO, OpockoM menanu. JKuaKoCTh, BCIEACTBUE €€ BSI3KOCTH, BO3BPAILIACTCS B TJIABHBINA LUJIMHID
OTHOCHUTENIbHO MEJIJICHHO, U MOPIIHU M0]] IeUCTBUEM MPYKHUH, CTPEMSICh OTOPBATHCS OT CTON0A
KHUJIKOCTH, CO3JIAI0T B MarvCTPajy paspsbkeHue. [IpeoTBpatuTh Ipu 3TOM IMOMAJaHue BO3AyXa B
MarucTpalib OJHUMH YIULIOTHEHUSIMU CJIOKHO, TIOSTOMY C ThUJIbHOM CTOPOHBI MOPIIHEN UM B UX CaMHUX
pacrosaraoT MoJIOCTH, 3al0JTHEHHBIC KHUIKOCTBIO, U MIPH JIFOOOM TOJI0KEHUHU TOPIIHEH COOOIIAt0TCS C
pe3epByapoM c MOMOIIbIO OTBEPCTHIA.
B koprryce BBepHYTHI yOpHBIE OOJITHI, ONPEEIISIONINE KpaifHee MPaBOe MOJI0KESHUE TOPITHEH U
KOJIEIl, COOTBETCTBYIOIIEE PACTOPMOKEHHOMY COCTOSIHUIO cucTeMbl. KoHdurypaius nopiiHeit Takona,
YTO B YKa3aHHOM KpaiiHEM TOJO0XEHUHU KOJIbLIA, YIIUPAsACh B OOJITHI, OTPHIBAIOT MAH)KETHI OT TOPIIHEH,
coo011asi pe3epByapbl ¢ MarucTpaisiMi. B Hayare TOpMOKEHUSI TIOPIIHU, TIepeMeIasch (OAUH — MOJ
BO3/ICHICTBUEM LITOKA MEJANH, IPYTOi — IMOJI IaBJICHUEM JKUIKOCTH ), HAJIBUTAIOTCS HA MaH)KETHI,
nocie 4ero KHUJIKOCTb HAYWHAET BBITECHATHCS B MarucTpau.
B cirydae motepu repMeTHYHOCTH OJJHOTO KOHTYpa, MUTAEMOT0, HAIIpUMep, Yepe3 JIEBOE OTBEPCTHE,
JIeBBIN TOPILIEHb, BHITECHUB KHUJIKOCTh Yepe3 0OOpbIB MaruCTpaiu, yIUpaeTcs yUIMHUTENIEM B THO
HUAITUHIpPA, 00pa30BaB s IpaBoil padoueit mojsocTu GUKTHBHOE AHO. Eciin ke pazrepmeTu3aus
POM30UJIET B KOHTYpE, MOANUTHIBAEMOM U3 IIPABOM MOJIOCTH, TO MPaBbIi MOPIIEHb, BEITECHUB
KHUJIKOCTh, YIIPETCS YIUIMHUTEIIEM B JIEBBIN TOPIIEHB, TIEpeIaBas Ha HETO YCHIIME CO CTOPOHBI IITOKA.
B coBpeMeHHBIX KOHCTPYKIUSAX INIABHBIX LUIMHIPOB TOPMO3HBIX CUCTEM B PE3€pPBYap MOMELIAIOT
MOTIJIABOK C DJIEKTPOKOHTAKTAMH TSI CUTHAIM3AIWHU O HEIOITYCTUMO HU3KOM ypOBHE JKuAKoCTH. [Ipu
3arpaBKe MPUBOJa TOPMO3HOH JKUAKOCTBIO, HHOT/A U TPU 3KCITyaTallud aBTOMOOMIIS, U3 TOPMO3HOM
CHCTEMBI HEOOXOIMMO yJAIIATh BO3MyX. /It 3TOTO B caMBIX BBICOKHX MECTax padO4ymX IHIUHIPOB, a
ecnmu TpeOyercs, TO M B JPYIMX MeCTaX NpPUBOJAA, YCTAHABIMBAIOT KJalaHbl MPOKAYKH.
KounecHrie paboune mumuHapsl. Paboune NMIMHAPE UMEIOT YYTYHHBIH WM, PEXe, U3 JIETKOTO
CIIaBa KOPITYC U MOPIIHHU C YINIOTHUTEIBHBIMU MaHXXeTaMu. PeryianpoBka 3a30poB MPOU3BOAUTCS
MeXy GPUKIIMOHHBIMHU HakJaJKaMu U OapabaHoM aBToMatndecku. Ha mopmiens pabouero muimHapa
HAJIEBACTCs Pa3pe3HOE NPYKUHSAIIEE KOJbI0. MeXy KOJBIIOM M MOPIIHEM HMEETCs PaguajbHBIA U
OCEBOI 3a30phl. BenmnunHa 0CeBOTO 3a30pa HOPMHUPYETCS U COOTBETCTBYET HEOOXOJMMOW BEITHYMHE
3a30pa MEXIy KOJIOJIKOH 1 6apabanoM. PajuanbHas ynpyrocTb Kojiblia TaK)Ke HOPMHUPYETCS C LENbIO
MIOJTyYCHHUST OTIPEICTICHHON BEJIMYMHBI CHUJIBI TPEHUS MEXIY KOJBIIOM W IMJIMHIPOM. YKa3aHHas CHIIA
TPEeHHsI IOJDKHA TapAaHTUPOBAHHO MPEBHIIIATH CHITY BO3BPATHBIX MPYXUH, MPUBEACHHYIO K MOPIITHIO, HO
He OBITh Ype3MEepHOW, YTOOBI HE CIWIIKOM CHJIBHO CHWXKATh MPHBOAHYIO CHIIy TTOPIIHS.
Jlist perynupoBKH MEXaHM3Ma Mociie COOpKH HEOOX0IMMO HaXaTh Ha MeAaab TOPMO3HOU CUCTEMBI.
[TopimHu paGouux HMIMHIPOB, NEpEMENasiCh HapyXKy MOJA JAECHCTBHEM JaBJICHHUS >KUAKOCTH, BHIOEPYT
MMEBIIUHCS MEXIy HUIMHU U YIIPYTUMH KOJBIIAMUA OCEBOH 3a30p, IOCIIE YETO MOTSIHYT KOJIbIa 32 COOOM.
JIBroxkeHre mopiuHed OyneT MpoAOoJKaThCs M0 TeX MOp, MOKa KOJIOAKM He ymnpyrtces B Oapaban. Ilpu
OTITYCKaHWU TIEJa]T! BO3BPATHBIC TMPYKUHBI CMOTYT TIEPEMECTUTh MOPIIHU Ha3aJ] TOJHKO Ha BEIHUYHHY,
COOTBETCTBYIOIIYIO OCEBOMY 3a30py MEXAY MOPIIHEM M KOJIBLIOM, TaK KaK CIABUHYTh KOJbIIO OHU HE B



cocTosIHMU. BenuunHa jxe 3a30pa, Kak ObUIO CKa3aHO BBIIIE, COOTBETCTBYET HEOOXOAMMOMY 3a30py
MEXy KOJIOIKOH 1 6apabanom. Takum oOpa3oM, o Mepe U3HALIMBAHUS HAKJIaJOK KOJIBIIO OyneT
IepeMeIaThCs BAOJIb IUINHAPA, OAAEPKUBAsi IOCTOSTHHYIO BEIMYNHY 3a30pa B MEXaHU3ME.

PerynsaTop naBieHus KOPpEKTUPYET AABJICHUE TOPMO3HON KUAKOCTU B CUCTEME 3aTHUX TOPMO3HBIX

MEXAHU3MOB B 3aBHCHUMOCTH oT U3MEHEHHUS Harpys3Ku Ha 3aHUe KoJeca.

Perynsarop cocTouT U3 Kopiyca, B KOTOPOM YCTaHOBJIEHa T'MJb3a MOpUIHS. B yrioyGienue Ha
THJIb3€ BCTABJIACTCS IIAPUK, KOTOPBIN yIEPKUBACTCA MIPYKUHOU. B riiib3e nepemernaercs opiieHs, Ha
KOHIIE KOTOPOTO KPEMUTCs YIPaBIAOIIMN KOHYC. Bo3BpaTHas Ipy:KHHA MOPIIHS YACPKUBAECT €r0 B
HCXOJIHOM IIOJIOKEHHH IIpH HepaloTaroleM peryistope. B kopmyc perysistopa BBepHyTa BTYJKa, Ha

KOHIIE KOTOPOU YCTAHOBJIEH 3aIlIMTHBINA PE3MHOBBIM 4€XO0J. B MOAMOPIIHEBYIO OJIOCTh PETYIATOPA
IIOCTYIAET >KMJIKOCTh OT TJJaBHOTO TOPMO3HOIO LMJIMHAPA, & U3 HAANOPLUIHEBOW IIOJOCTU BBIXOIAUT

JKUJKOCTb JUIsl IPUBENCHUS B ACUCTBUE KOJIECHBIX LUIMHAPOB 3aJHUX TOPMO3HBIX MEXaHU3MOB.

Jlo BCTyIUIeHUs B JeMCTBUE PEryJsTOpa JaBJIEHUE JKUIKOCTH OJUHAKOBO KaK B 00EUX MOJOCTSIX,
TaK ¥ B JI000H TOUKE THIPONPUBOJA, TaK KaK MEPENyCKHOM MIApUK IMOJHAT YHMPABISIOMIMM KOHYCOM,
410 OoOecrneynBaeT CBOOOJHOE IMPOXOXKJIEHHE TOPMO3HOM >KMIKOCTH M3 HOJNOPIIHEBOW MOJOCTH B
HAaJIIOPIIHEBYIO.

[Ipy TOpMOKEHHM YBEIMYMBACTCS PACCTOSIHUE MEKAY KY30BOM M 3aJIHUM MOCTOM, YMEHBIIAETCS
Harpy3ka Ha 3aJlHA€ Kojieca M COOTBETCTBEHHO YMEHBINAETCS CHIA, JIEHCTBYIOIIAs CO CTOPOHBI
YIOPYIoro ajieMeHTa (KpemuTcs K MOy Ky30Ba M K HaOKMMHOMY pbluary HOpPIIHS pEryjisitopa) Ha
nopuieHb perynsaropa. Koraa ycuime co CTOpOHBI KMIKOCTH Ha TOJIOBKY IOPIIHS HMPEBBICUT CyMMY
YCWINH YHOPYroro 53J€éMEHTa W JKUJAKOCTM Ha MEHbUIYI0 (TOJNOPIIHEBYIO) IUIOMIAJb HOPIIHS,
MOCTIeTHUI NEePEeMECTUTCS B CTOPOHY HAXKMMHOTO pblyara, a yInpaBJISIOLUIMI KOHYC OCBOOOJUT ILIApHK,
KOTODPBIM IOJ JEUCTBHEM IPHKUMHOM NPYKUHBI IEPEKPOUT HOCTYI KUIAKOCTU W3 IMOAINOPIIHEBOU
[OJIOCTH B HajnopmHeByto. C 3TOro MOMEHTa [JaBJIEHHUE B IOANOPLIHEBON MOJOCTH OyAeT BbIIIE
JaBJICHHs B HAIIIOPIITHEBOH, OOCIYKHBAOIIEH 3aJHAE TOPMO3HBbIE MeXaHU3MBI. [locie cHATHS ycuus ¢
nefaad TOPMO3HOM CHUCTEMBI IOPIIEHb pEryJjsTopa BO3BPAaTUTCS B HCXOAHOE IIOJOXKEHHE, a
YIPaBJISIOMUNA KOHYC, IPUIMIOAHAB HIAPHUK, OTKPOET JOCTYH JKUJIKOCTH W3 MOJINOPIIHEBON IMOJIOCTH B
HAJTOPIIHEBYIO.

Puc. 44 KonecHble HIUIMHAPHI THIPOIIPUBO/Ia TOPMO3HBIX MEXAaHU3MOB: @ — JIBYX MTOPUIHEBOI; O -
OJIHO MOPIIHEBOH; 1

— IepenycKHOM kianaH; 2 — npoOka; 3 — ToJKaTelNb; 4 — PE3UHOBBIN YeX0J; 5 — KOopIyc
HWINHAPA; 6 — MOpIIeHb; 7 —pe3MHOBas MaHXkKeTa; 8 — MpyKuHa.



Puc.45 Perynstop naBieHHUs KUIKOCTH B TOPMO3HBIX MEXaHHM3MaX 3aJlHUX KoJjiec aBToMoOwmiei mapku «BA3»
cemeiicTBa «Kurynm»: a — pacroioKeHue perysaTopa Ha aBToMo0mIe; 6 — cxema paboTsl; 1 — mopIieHb-KiIanaH OTKPhIT
2 — mopIIeHb-KJIaNaH 3aKpbIT; 1 — KPOHIITEHH; 2 — OOJT KpeIUIeHHs peryistopa K KpOHIITeHHY Ky30Ba; 3 — MOpPIIEHb-
KJamaH; 4 — KOpIyc perymsatopa; 5 — manern; 6 — tsra; 7 u 15 — Topcuonnble peryaru; 8 — ckoba; 9 — Bmika; 10 —
IITYyLep TPyOOIpoBOAa, TOABOIAIIETO JKUAKOCTh U3 TMIABHOTO MWIMHIPA; 11 — mTymnep TpybonpoBona, OTBOASAIIETO
JKUJKOCTD U3 PEryJsTopa K KOJIECHBIM IIMIMHApaM; 12 — kopmyc; 13 — pacmopHoe KoubIio; 14 — yIIoTHUTEIbHOE KOJIBIIO |
16 — rHE370 YIUIOTHUTENHHOTO KoJbla; 17 — mpykuHa mopmHs; 18 — ymopHoe koiubio; 19 — yIIOTHHTENEHOE KOJIBIO
knamaHa; 20 — mpoOka; 21 — mpoknaaka; A u B — monoctu; b — oTBepeTHe i mryrepa TpyOOmpoBoa OT IITaBHOTO
uirHApa; [ — oTBepcTHe Al mTynepa TpyoonpoBoia K TOpPMO3HBIM MeXaHW3MaM 3aJHuX Kojec; P — cuia
JISWCTBYIOILAsl HA MTOPILIEHb OT TOPCUOHHOTO phlYara IMpH yMEHbLUIEHHUH PACCTOSIHUS OT Ky30Ba JI0 33JIHET0 MOCTA.

H3y4yeHue ycTpoiicTBa TOPMO3HBIX MEXAHM3MOB CTOSTHOYHOI0 TOPMO3a U €ro NPpuBoOAA

CTOSTHOYHBIN TOPMO3 MMPEAHA3ZHAYCH AJId 3aTOpMa’KUBaHUA aBTOMOOMJII Ha CTOSIHKAX U YACPKAHUSA

ero Ha YKJIOHaX.
CTOSIHOUHBIN TOPMO3 TAaK)KE€ HAa3bIBAIOT PYUYHBIM MM NApKOBOYHBIM TOPMO30M, a B IO(epcKoit cpene -
pyuHukom. Jlaxke B TOM ciydae, €ciId OH TMPUBOAMTCA HE phlYaroM, a MeAalblo.
CTOSIHOUHBIA TOPMO3 HYXEH JJIsl apKOBKU, OCOOEHHO €CNIM IJIOUIAJIKa ¢ YKJIOHOM; Ul JUIMTENbHOU
CTOSIHKH ¢ pabOTaronMM JBUTATENIeM U MPU TPOTaHUU Ha nogbeme. Kpome Toro, CTOSTHOYHBIM
TOPMO30M MOXHO OCTaHOBUTH aBTOMOOWJIb B CIIydae OTKa3a IrJIaBHOM TOPMO3HOM CHCTEMBI.

Ha HekoTOpbhIX aBTOMOOMIISIX CTOSHOYHBIN TOPMO3 JEHCTBYET Ha TPAHCMHUCCHIO, @ HE Ha TOPMO3HBIE
MexaHu3Mbl Kosec. Kak mpaBumiio, Takasi KOHCTPYKIIMSI BCTpEUaeTCsl Ha BHEJOPOKHUKAX M IPY30BUKAX.
Panbinie npakTuKoOBaics crnocod, Mpu KOTOPOM CTOSTHOYHBIN TOPMO3 OJIOKUpPYET BpallleHue KapAaHHOTO
Bana. Hanpumep, Takoii Topmo3 npumensics Ha "Bonre" ['A3-21. [1o TepMUHOIOTHH TeX JIET, TaKOi
TOPMO3 Ha3bIBaJICS "IIEHTpaIbHBIM". Ha COBpeMEHHBIX aBTOMOOMIISAX MTPAKTUYECKH HE HCIIONIb3YETCS.
CrosiHOUHasi TOPMO3Hasi CUCTEMa OOBIYHO MPUBOIUTCS B ACUCTBUE OT phlyara (PyKOSTKH) PYKOH
Bonutels. THorma crossHouHas cuctemMa MpUuBOJUTCS B AEHCTBUE HOTOM OT CIEIMAIbHOM MeIaln.

VY nepxaHue TpaHCIIOPTHOTO CPEJCTBA HA YKIIOHE JIOJKHO MPOU3BOAUTHCS KaK HAa y4acTKe MOJIbeMa Tak
U y4yacTka criycka qoporu. CTostHOYHasi cucTeMa JI0JKHA yIep>KUBaTh aBTOMOOMIIb UITH MPULET
(mostynpuIien) Ha YKJIOHE ONpPENeIEHHON BEIMYMHBI HEOTPAaHUYEHHO JI0Jroe Bpems. B cBA3u ¢ 3TuM
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UCIOJIb30BaHUE, HAIPUMEpP, T'MJIPABIUKUA WIM MHEBMATUKM B TOPMO3HBIX MEXaHM3Max CTOSHOYHOMN
CHCTEMbI HEBO3MOXKHO M3-3a OIIACHOCTU YTEUKH KMJIKOCTH WMJIM BO3[yXa ¢ TeueHHueM BpemeHu. IIpuBoj
TOPMO3HBIX MEXaHHU3MOB CTOSSHOYHOW CHCTEMBI Y COBPEMEHHBIX TPAHCIIOPTHBIX CPEICTB MOXKET OBITH
MEXaHMUYECKHUM, OT pblyara (IeAaiu) 4epe3 TPOChl (TSATU) U pblyaru, 3JeKTPUYECKUM, THEBMAaTHUYECKUM
u T. a.
Jns obecnieueHUs: TOPMO3HOH 3(PHEKTUBHOCTH JOCTATOYHO MCIIOJIb30BaTh TOPMO3HBIE MEXaHHU3MbI
HauboJiee HarpyKeHHOH OCH WJIM HECKOJIBKMX OCel TpaHCHOpTHOro cpeactBa. OOBIYHO JUIsl 3TOW Lienu
UCIOJb3YIOT 3aJHIOI0 OCh WM 33HIOI0 TEJIEKKY IPy30BOI'O aBTOMOOMJIS WM aBTOOyca, 3aJHIOK OCb
WIN JIBE 33/IHAE OCU COOTBETCTBEHHO ABYX- MM TPEXOCHOTO nosynpuiena. Ha J1erkoBeix aBTOMOOMIIAX
U IpULieNax Harpys3ka Ha HEpeAHIO U 33aJHIOI0 OCH paclpeaessercs Mo4Td OAMHaKkoBo. [loatomy y
HUX CTOSIHOYHAsI CUCTEMa OOBIYHO BBIIIOJIHEHA C MCIIOJb30BAaHUEM 33JHUX, HEYNPABISAEMBIX KOJIEC, YTO
KOHCTPYKTUBHO HECKOJBKO Ipolue. XOTS NPUHLIUMIUAIBHO BO3MOXKHA M TEXHMUYECKU peaIu30oBaHa
HEKOTOPHIMH (pHpMaMH CTOSTHOYHASE TOPMO3HAsI CUCTEMa Ha MEPEJHUX KOoJecax JIETKOBOTO aBTOMOOHIIS
(Harmpumep, HEKOTOPbIC aBTOMOOWIIH Citroen).
B nocnennee Bpemsi NOSIBUIIUCh KOHCTPYKIIUU CTOSTHOYHOT'O TOPMO3a C DJIEKTPUUYECKUM [TPUBOJIOM.

MexaHu4ecKuii TOPMO3HOI NPHMBOA TPEICTABISET COOOW CHUCTEMY TSI, pPbIYaroB, TPOCOB,
MIAPHUPOB U T. M., COCAUHSIONIMX TOPMO3HYIO MEadb C TOPMO3HBIMU MeXaHu3MaMu. Jlo cepeauHsl
1940-x rr. Takoil mpuUBOA MpPUMEHsSJICS B pabouell W CTOSTHOYHOW TOPMO3HBIX CHUCTeMmax. | naBHOe
MIPEUMYIIECTBO MEXaHUYECKOr0 MPUBOJIAa — MPOCTOTA U HAJIEKHOCTh KOHCTPYKIMHU. B mpocreiiem
BU/JIC OH COCTOUT M3 TOPMO3HOM MeAaiu, yCTAHOBIEHHOM B KaOMHE BOAUTENS, COSAMHEHHOMN TSIraMu WK
TpocaMH C PaKUMHBIM YCTPOMCTBOM MEXAaHUYECKOTO THUIMA KOJECHBIX WJIM TPAHCMUCCHOHHBIX
TOPMO30B.

C ycTaHOBKOM TOPMO3HBIX MEXaHM3MOB Ha BCE YETHIPE KOJIECA, BMECTO MCIOJIb30BaBUIMXCS PAHEE
NByX, MEXaHWYECKUH NPUBOJ IepecTall MPUMEHSTbCS B paboueil cucreme. OTO O0OBSCHsETCA
CJIOKHOCTBIO KOMIIOHOBKHM IIPUBOJA, & IJIaBHOE — HEBO3MOKHOCTBIO JOCTUTHYTH B JKCILIyaTalluu
OJIHOBPEMEHHOTO cpalaThlBaHMsI BCEX YETHIPEX MEXaHM3MOB U CJIOXHOCTBIO paclpesesieHus
MIPUBOAHBIX CHJI MEXIYy ocsiMH. TiiarenbHble peryJupoBKU JaBajld JHIIb KPATKOBPEMEHHBIH (P QeEKT.
MHOK€eCTBO IIAPHUPHBIX COEAMHEHUW U ONOp B MEXAHUYECKOM IPUBOJE IMPUBOAMIO K OOJBIINM
oTepsIM Ha TpeHue. DTuMHU norepsmMu oObsicHsercs Huskuil KI1J| mexanuueckoro npuBoga. Eciu B
MIPUBOJIE UCIOJB3YIOTCS TPOCHL, TO HEOOXOIUMBI YACThIE PETYJIUPOBKH, T.K. TPOCHI BBITSATHBAIOTCS.
[lepeuncneHHble HEIOCTATKH OIPENEISAIOT HEMPUTOJHOCTh MEXaHMYECKOTro NpHBOAa Uil pabouyux
TOPMO3HBIX CHCTEM COBPEMEHHBIX KOJIECHBIX TPAHCIOPTHBIX CpeAcTB. OAHAKO M3-3a HEOTPAaHUYEHHOTO
BPEMEHHU JIEHCTBUS MIPU yAEpKaAaHUHM aBTOMOOWUJIEH U MPUIIETIOB Ha YKJIOHAX U CTOSTHKAX MPUBOJ IIUPOKO
IIPUMEHSETCS B CTOSTHOYHBIX TOPMO3HBIX cucremMax.
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Puc.46 Mexanuyeckuit MIPUBO/T CTOSIHOYHOM TOPMO3HOM
cuctembl: 1 — KHOMKa pblYara MpuBojAa CTOSHOYHOTO TOPMO3a; 2 — pbIYar MpuBoja
CTOSTHOYHOT'O TOPMO3a; 3 — pbIYar py4HOro MPUBOJIA  KOJOAOK; 4 —
3aJIHUE TOPMO3HBICKOJIOAKH; 5 — 3aHUN TPOC; 6 — PETyIUPOBOYHAS raiika
C KOHTPraKo; 7 — ypaBHHUTEIb 3a/IHET0 TPOCca; 8 — HaNpaBISIOmui ponuk; 9 — mepennuii Tpoc; 10
— YIOP BBIKJIIOYATENS] CUTHAJIM3AaTOPa BKJIIOYEHHS CTOSHOYHOTO TOPMO3a

OOBIYHBIN MEXaHUYECKUI TPUBOJ] CTOSHOYHOM CUCTEMBI pabOTaeT cieayronmm oopazom. [l
yIep KaHHusi aBTOMOOMIISI Ha CTOSTHKE BOJIMTEINb MEPEeMEIaeT phluar TopMo3a Ha ce0s. ITo nepemelieHme
yepes TATY NMEepeNaeTcsl Ha YPaBHUTEIbHBINA pblyar, KOTOPBIA BBITATUBAET TPOCHI, POJIOKEHHBIE K
oboum TOPMO3HBIM MEXaHHu3MaM 3aJIHUX KOJIEC.
B TopM03HOM MexaHM3Me UMEETCS CEUHAIbHBIN MPUBOJIHONW phIYar, COEIMHEHHBIA OJJHUM CBOUM
KOHIIOM C TOPMO3HOMU KOJIOJIKOM, a 4epe3 IUIAaHKy — C ApYyroy Konoakou. IIpu BeITsaruBanuu tpoca
phIuar MOBOPAYMBAETCSA U PA3BOJIUT KOJIOJIKH, MPHKKUMas UX K Oapabany. B 3aTsHyTOM MOJNIOXKEHUU TATA
U TPOCHI YACPKUBAIOTCS 3aIlEIKOM, BXOAIIEH B 3yObsl XpanmoBoro Mexanusma. J1jis pacTopMakuBaHUS
MEXaHUYECKOr0 MPUBOJIA BOAUTEIb HEMHOIO IMPUIIOTHUMAET phIYar, yTaruiMBaeT B PyKOSATKE KHOMKY H,
yIepKUBas ee B HA)KaTOM TOJOKEHUH, OMyCKaeT pbryar BHU3. [Ipu Ha)kaTuu KHOMKH (PUKCUPYIOIIAs
3alleiKa BBIXOAUT U3 3alCTUICHUS C 3yObsIMHU MEXaHU3Ma. Y PaBHUTEIBHBIN phIuar o0ecreynBaeT
noja4dy k 000MM TOpMO3aM OJMHAKOBBIX MPUBOIHBIX YCUIIUHN U MPUKATHE UX KOJOJOK K 6apabany ¢
OJIMHAKOBLIMH CHJIaMH.
[IpuBO CTOSHOYHON TOPMO3HOM CHCTEMBI COBPEMEHHBIX aBTOMOOWJIEH W TPHUIETIOB C
JSHEProaKKyMyJISITOPOM OTHOCHUTCS K ITHEBMATHYECKOMY TUITY IIPUBOJIA.

JHEProakKyMyJsITOp IMpPEICTaBIsSeT CO00M MOIIHYI0 TPYKUHY, YCTAaHOBJICHHYIO BHYTPH
LWIMHIpPA U BO3ACUCTBYIOUIYIO Ha IMOPLIEHb CO IITOKOM. IlopiieHp mogHuUMaeTcs W OMycKaeTcs Ipu
M3MEHEHUHU JaBJICHUS BO3/lyXa B LUJIMHAPE, KOTOPOE BOAUTEIh OCYIIECTBISET CHELHATbHBIM KPAHOM.
IIpu orcyrcTBHM JaBiEHMs BO3AyXa IOJ MOPIIHEM, NPYKMHA MEPEMELIAET €r0 CO IITOKOM B KpalHee
MOJIOKEHHE, YTO MPUBOAUT K Pa3IBUTAHUIO KOJOJOK KJIMHOBBIM HJIM KYJIauKOBBIM MEXaHHU3MOM H K
3aTOpMa)KMBAaHUIO aBTOMOOWIIA Ha CTOsTHKE. [IpyHHa MOXKET yAep>KUBaTh aBTOMOOMIIb HEOTPAHUUYEHHO
nonro. Jlyig pacTopMakvBaHHsL BO3JyX OT KpaHa IOJAETCs MOJ MOpIIEHb, KOTOPBIM MEepeBOAMTCS B
[IEPBOHAYAJILHOE IOJIOKEHUE, MPU KOTOPOM KOJIOJKM MEXAaHM3Ma PACTOPMAaKMBAIOTCS, a IpYKUHA
C)KMMAeTCs, 3amacasi 3HEpPIUIo JUIs MOCIEIYIOIIEro TOPMOKEHHUS.

HpeI/IMYHIeCTBa AJIEKTPOMEXAHUIECCKOI0 CTOAHOYHOI0 TOpMO3a IIepca OOBIYHEIM OYCBHIHHBI.
Bwmecto rpOMO3AKOIo pblyara MExAay HNEpCAHUMU CUACHBIAMHU KOMIIAKTHAA KHOIIKA. He Hago0 TallluThb
4Ccpe3 BCC NHUIIC TPOCUKH U TIATU — JOCTATOYHO MOAKIIOYUTH K 06H161>'I BHCKTqueCKOﬁ IIYHE



Puc.48 Peaykrop ¢ xavaromieics
mecrepHent:1 — BeoMasi mecTepHs;
2 — BBIXOJIHOM Bal;

3 — cTymuIa 3yo4aToro
LIKHBA;

4 — 3y0YaThIi IIKKB,;
5 — HaXOJAIIMECs B 3aLEIUIEHUH 3yObsl Kayaroleiicst 1 BeIOMOH IIECTEPEH.

OpHa 13 M1aBHBIX JeTaJlel pelyKTopa — Kadaroujascs mectepHsa. OHa yCTaHOBJIEHA Ha CTYIHIIE
BEYLIETO IIKKUBA IO YIVIOM U TOTOMY KayaeTcs IpH BpauieHuH. OT MOBOpOTa OTHOCUTEIBHO KOpITyca
peayKTOpa €€ yIepKUBAIOT J1Ba MIOBOJKA, CKOJIB3SIIMX 110 BHYTPEHHUM CTEHKaM KOPITyca PEIyKTOpa .
[Ipu 1BUXKEHUH TOJIBKO Mapa 3yObeB Kayarollecs MeCTepHU MOCTOSSHHO HaXOUTCS B 3alIETNIEHUH C
3yObsiMH BeloMoil mectepHu. [Ipuyem y kavaromeiics mecTepHu Ha 3y0 OoJiblile, YeM Y BEAOMOI,
[I03TOMY IOJIHOTO 3aleIuIeHus HeT. JInmb ol 3y0 Kadaromeiics mecTepHu OOKOBON ITOBEPXHOCTBIO
JABUT Ha OTBETHYIO YacThb BEJOMOM, IOBOpa4YMBas MOCIEIHIO Ha HeOoIbIION yron. B pesynbraTe 3a
MOJIHBIN 000POT 3y0UaTOro IKKUBA BeoMast IIECTEPHs CMEIAeTcs BCero Ha 3yo0.

«3aTSIHYTh» MIEKTPOMEXaHUUECKUHN CTOSHOUYHBINA TOPMO3 BOJUTEND MOXKET Jake IIPH 3ariaylICHHOM
JBUTATEJIE, a BOT OTITYCTUTh — TOJIBKO BKJIFOUMB 32)KUTaHUE U HAXKAB I1€]1aJIb TOPMO3A.

Ecnu moTop paboTaeT, BOAUTENb 3aKpbUT ABEPh U MPUCTETHYIICS, TO PYYHUK OTKJIIOUUTCS
aBTOMATUYECKHU IIPU HAXKATUM Ha akcesepaTop. [Ipu 3ToM gaT4uk n1poa0JILHOrO KpeHa

KY30Ba pacIio3HaeT, CTOUT JI aBTOMOOWIIb Ha MOJbEME, YITET IMOJ0KECHHE Teaei CIETUICHUS U
akcenepaTopa v MpUAEP>KUT TOPMO3a, YTOOBI aBTOMOOWIIH HE CKATUJICS HA3a/l.
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Puc.49 Ilopiiens ¢ BUHTOBOM
napou: 1 — nopiieHb TOpMO3HOTO
HUATTUHAPA;

2 — HAXKUMHasg
ramka;
3 — INNHUHICIb.

BunTtoBag napa npeo6pa3yeT BpallCHUC BGILOMOﬁ HMIECTCPHU B IIOCTYIATCIIBHOC ABUKCHUC HITOKA.

ToT 1aBUT Ha TOPMO3HOI OPILIEHB, TOIBOS KOJIOAKH K AUCKY. Y CHIINE KOHTPOIHUPYET OJIOK
YIIPaBJICHUS! CTOSSHOYHOTO TOPMO3a 10 BeJTHUMHE MOTpedsieMoro Toka. Kak Tonbko 3HaueHue
JOCTUTHET HEOOXOIMMOM BEITMUMHBI, SIIEKTPOIBUTATEINb OTKIFOUNTCS. [Ipu CHATHH C pydHHUKA MOTOD
Bpamaercs B 00paTHYIO CTOPOHY, IITOK OTXOAUT Ha3a[, a OPIIEHb CABUTACTCS U3-3a YIIPYTOCTH
YIJIOTHUTEIBHON MaHKETBhI.

YacTo psIoM ¢ KIIaBUIIEH AIIEKTPOPYIHUKA COCEICTBYET €IIle OJHA — BKIIIOYArOIas GyHKINIO
aBToMarnyeckoro yaepxanus (Auto Hold). Ona cymectBenHo obserdaer xu3Hb. Hanpumep, Tonkasch
B ITpoOKax Ha aBTOMOOMUJIE C aBTOMATOM, HE HYKHO JIEp’KaTh HOT'Y Ha TOpMO3€e. MalnHa OCTaHOBUJIACH,
BOJIUTEIb OTITYCKAET Ie/jallb, a Kiananbl 01oka ABS ocTaroTcst 3aKpeITBIMU — JaBlIeHHE B KOHTYpax
BBICOKO€, KOJIOJIKA C)KMUMAIOT TOpMO3HbIE 1ucKU. Eciin ocTaHOBKA mpoanuTces 6osee 4eM napy MUHYT,
ABS nepenact BaxTy CTOSHOYHOMY TOPMO3Y.

Ha pyyHHK MamiHa BCTAaHET M PaHbIIE — €CIIM, HAIIpUMep, BOAUTENh OTCTETHET peMEeHb 0e3011acHOCTH,
OTKPOET JIBEPh WJIH BHIKITIOUHUT 3aKUTAHHE.

H3yuenne ycrpoiicTBa 1 padoThI 3JIeMEHTOB THEBMATHYECKOr0 TOPMO3HOI0 NIPHBOJA

IHeBMaTHYeCKHIT TOPMO3HOH MPUBO/ [T 3aTOPMaKHBAHUST aBTOMOOWIIS FITH TIPHIIETIA
HCTIOJIb3YET CKAThIN BO3TYX.
[TpenmymiecTBa 1 HETOCTATKH MTHEBMATHYECKOTO MIPHUBOJIa BO MHOTOM ITPOTHBOITOJIOKHBI
THJIPABINYECKOMY IIPUBOJY.

Tak, k npeMMyLIecCTBAM OTHOCSIT HEOIPaHWYEHHBIE 3a1achl U JIEIIEeBU3HY paboyero tena (Bo31yXx),
COXpaHeHHEe PabOTOCIIOCOOHOCTHU MPU HEOOIBILION pa3repMeTH3aINH, T. K. BO3MOXKHAs yTeuKa
KOMIIEHCUPYETCs Mojlaueil BO3ayXa 0T KOMIIpECcopa, BO3SMOKHOCTh MCIIOIb30BaHUs Ha aBTOMOE3JaxX
JUIs1 HETIOCPEACTBEHHOIO YIIPaBJIEHHsI TOPMO3aMHU IpHUIIEeNa, UCIIOIb30BaHUE B APYTUX YCTPOICTBAX,
TaKUX KaK MHEBMATUYECKHI 3BYKOBOW CUTHAJI, IPUBO/] MEPEKIIIOYEHHUS MHOTOCTYIEHYATHIX KOPOOOK
nepezay, yCHINTeNb CLENIeHNs, IPUBOJ IBepel aBTo0yca, oJKa4yKa IIUH U T. I1.
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13-32 OTHOCUTENIBHO HEOOIBIIOro paboyero JaBieHMs, BO3MOXKHOCTh BbIX0/1a U3 CTPOS IIPU 3aMep3aHuU
KOHJIeHcaTa B TpyOONpOBO/Iax U ammapaTax MpHu OTPULIATENIbHBIX TeMIIepaTypax.

Puc. 50 Ilpocreiiiuii nTHEBMaTUYECKU TOPMO3HON MTPUBOJL
aBTomMoOmIIsA: 1 — pecusep;
2 — menaib,
3 — KpaH;
4 — TOPMO3HOU
UWIAHAD;S —
IIPYXKUHA;
6 — IITOK TOPMO3HOTO
MEXaHU3Ma; 7 — TOPMO3Hast
KOJIOJKa

[Ipocreitmmii MTHEBMAaTUYECKUNM TOPMO3HOM MPUBO] aBTOMOOUJIS (2) COCTOUT U3 PECUBEPa, B
KOTOPBIH ITOAAETCS CHKATHIM BO31yX U3 KOMIIPECCOPA, KpaHa, IPUBOJAUMOTIO B IEHCTBUE OT NEAAH, U
TOPMO3HOH KaMephl, IITOK KOTOPOU CBS3aH C Pa3KMMHBIM KyJJAKOM TOPMO3HOT'O MEXAHU3MA.

ITpu TOopMOXKEHNHU TOBOPOTHAs MPOOKa KpaHa COEANHSAET BHYTPEHHIOIO TOJIOCTh TOPMO3HOM
KaMepbl C PECUBEPOM U CKAThI BO3AYX, BO3ACHCTBYIONINHN Ha AruadparMy, IpUBOJIUT B paboOTy
TOPMO3HOM MexaHu3M (0).

JlaBneHue BO3/1yXa B TOPMO3HOM KaMepe yCTaHABIMBAECTCS TaKOeE Ke, Kak B pecusepe. [Ipu
MIOBOPOTE MPOOKU KpaHa B Ipyroe MoJIoKeHUeE (@) CoKaThIil BO3AYX BBIXOIUT U3 KaMepbl B aTMOChepy.
Pa3xnMHOH Kysak BO3BpAIlaeTCs B IEPBOHAYAJIBHOE MTOJIOKEHHUE U TPOUCXOJUT PaCTOPMaKUBAHNUE.



[TpuHnMnuanbHas cXxeMa MHEBMAaTHYECKOTO MPUBOA TOPMO30B ITPY30BOT0 aBTOMOOWIIS U TIpUIIETa
[I0Ka3aHa Ha pucyHke. [IpuBox Tsrada conepkKuT anmnapaTsl IOATOTOBKH BO3lyXa, alllapaTbl KOHTYPOB
paboueii, CTOSHOUHOM U 3aIIaCHOM CHCTEM Tsraya, anmnapatsl ypaBieHus TopMo3aMu npuuena. [Ipuson
IpULena BKIIOYAET anmnaparsl paboueil 1 CTOSHOYHOW CHCTEM.

Bo3ayx ot koMIpeccopa MocTynaeT yepe3 perysiTop AaBJICHHUs], BIArOOTAEIUTENb K
YEeTHIPEXKOHTYPHOMY 3alIUTHOMY KJIanlaHy (BCE 3TU YCTPOMCTBA COCTABIISAIOT CUCTEMY MOJATOTOBKH
BO31yxa). TopMO3Has cUCTEMa BBIIIOJHEHA MHOIOKOHTYpHOU. K KOHTYpy IpuBO/ia nepeIHux
TOPMO3HBIX MEXaHU3MOB OTHOCSITCSI: PECUBEP C 3aI1aCOM BO31yXa, OJHA U3 CEKLIMI TOPMO3HOTO KpaHa,
MOJTYJISITOPBI aHTUONOKHPOBOUYHOH cuctembl (ABC) u TOpMO3HBIE KaMephl EPEAHUX TOPMO3HBIX
MexaHu3MoB. K KOHTypy 3aJHUX TOPMO3HBIX MEXaHU3MOB IIPUHAJIEKUT BTOPOH PECUBED, BTOpas
CEKLUsI TOPMO3HOT'O KpaHa, pEryJsiTop TOPMO3HBIX cuil, MoaysATopbl ABC 1 aBE TOPMO3HBIE KaMEPHI C
MPYXUHHBIMU YHEProakKyMynsitopamu. Ha TpexocHbIX aBTOMOOMIISIX TOPMO3HBIE KaMephbl 33 JHUX Ocel
OOBIYHO BXOJAT B COCTaB 3a{HETO KOHTYpa. Ha MHOTOOCHBIX aBTOMOOMIISIX TOPMO3HBIE KaMephI
TPYIIIUPYIOTCS B KOHTYPBI Pa3InYHBIMUA BapuaHTaMu, Harpumep, 1-2 u 3—4 ocu wim 1-3 u 2—4 ocwu.
TpeTuii KOHTYp SBJISIETCA KOHTYPOM CTOSTHOYHOM CUCTEMBI M COCTOUT U3 PECUBEPA, TOPMO3HOTO KpaHa
CO CIEASAUINM JEHCTBUEM, KOTOPBIM YIIPABIIAET BOJUTENb, YCKOPUTEIBHOIO KJanaHa 1
JHEProakKymyJssaTopoB. KOHTYp BCIioOMOraTreabHON CUCTEMBI COACPKUAT KPaH YIPABJICHUS U J1Ba
MHEBMOIIIIMHApA. J{J1s1 yripaBieHus TOpMO3aMu IIpUIIeTia Ha aBTOMOOUIIE-Traye Takke UMEIOTCS
OJIMHAPHBIN 3aIMTHBIN KJallaH, KJIAIaH YIPaBICHUS TOPMO3aMHU IIPULIETNIA U COCIUHUTEIIbHBIE TOJIOBKH.

[IpuBo nonynpuuena Wiy nNpuuena UMEeeT JB€ COCIMHUTENbHBIE TOJIOBKH, 1Ba MAarUCTPaIbHBIX
¢buIbTpa, BO3AYXOpaCTIpeICTUTEIbHBIN KIIallaH, PydHOU KPaH CTOSHOYHOW CHCTEMBI 0€3 CIIESIIEero
NEHCTBUSL, PECUBEP, PETYJIATOP TOPMO3HBIX CHII, MOAYJIATOPbl ABC, TOpMO3HBIE KaMEpPHI €
SHEProakKymyssTopamu uin 6e3 Hux. CoeluHEeHNe MHEBMOIIPUBO/IA TSraya U MPUILIENa BbIIOIHSIIOT
IBYMsI TpPyOOIIPOBOIaMU, KOTOPBIE 00Pa3yIOT MUTAIOUIYIO U YIPABISIONYI0 MarucTpaiy.

PeanbHas cxema KOHKPETHOTO aBTOMOOMJISL MOKET OTJIIMYATHCS OT PACCMOTPEHHOM HAJTMYUEM WU
OTCYTCTBHEM JIOTIOJIHUTEIbHBIX IPUOOPOB.

CykaTtue Bo3yxa JJis THEBMAaTHYECKOTO0 TOPMO3HOTO MPUBOJA OCYLIECTBIIETCS KOMIIPECCOPOM,
MIPUBOIALIMMCS B IEHCTBUE HEMOCPEICTBEHHO OT JIBUraTelis aBToMoOmIsl. MakcuManbHOE AaBJIEHUE,
co3JlaBaeMoe KOMITpeccopoM, MoxeT gocturatsh 1,5 MIla. MakcumanbHoe pabouee n30bITOUHOE
JaBJIEHUE BO3/lyXa B pecuBepax npuBojaa coctaniseT 0,65-0,8 MIla u aBToMaTuuecku OrpaHHYUBACTCS
PETYJIATOPOM JIaBIICHUS.

ATMOC(EepHBI BO31yX UMEET ONPEIEIECHHbII NMPOLEHT BIaXHOCTH. [Ipu cxxaTuu KoMmnpeccopoMm oH
HarpeBaeTcs, a Ipu ABWKEHUU M0 TpyOONpoOBOAaM U uepe3 anmnapaTsl IpuBoJia — ocThiBaeT. [Ipu 3Tom
13 CKATOr0 BO3/1yXa BBIJIEIACTCS Bilara, KOTopasi yCKOpsieT KOPPO3UI0 BHYTPEHHUX MTOBEPXHOCTEN
CHCTEMbI, CMbIBa€T CMa3Ky U, IJ1aBHOE, MOKET 3aMEP3HYTh B TPYOOIIPOBOIaxX U ammaparax rnpu
OTpHULIATENILHON TeMIepaType, 4To MPUBEIET K OTKa3y TopM0o30B. [l ynaneHus Biaaru (O4MCTKH
BO3/lyXa) B IMTAIOLIEN YaCTH MPUBOJA, O WIH MIOCIIE PETYIATOpA NaBJICHUS, YCTaHABIMBAOT
Biarootaenureny. OYUCTKA CKaTOro BO3/AyXa OT BJIarM B HUX OCYILECTBIISIETCS TEPMOJUHAMUYECKUM
WIN aICOPOIIMOHHBIM criocoboM. TpeTuil crocod 3amuThl — NepeBol KOHJIEHCAaTa B COCTOSTHHUE
HH3K03aMep3aromel )KUAKOCTH. /[ 3TOro B cienalbHOM arapare — CIIAPTOHACBITUTENE — IIPU
HU3KHUX TEMIIEPATypax OKPYKAIOLIEH cpeabl B CKATHIM BO34YyX BBOJAT Maphl CIIUPTA, KOTOPHIE,
CMENINBAsCH C BBIJICIHUBIIIEHCS BIAroi, 00pa3yroT pacTBOp (aHTH(PHU3) C HU3KOU TeMITepaTypoit
3amMep3aHusl.

YeThIpeXKOHTYPHBIHN 3alIUTHBIN KJamnaH, pa3ieseT IPUBOJ Ha YEThIPE, IEUCTBYIOIIMX HE3aBUCHUMO
JpYT OT Apyra, KOHTYypa. 3allMTHBIN KJIanaH MO3BOJISIET IBUTAThCS BO3AYXY TOJIBKO B HAIIPaBICHUU K
pecuBepaM, 3aluinas 3arnac B3 yxa B pecuBepax IpH pa3repMeTU3alliy Ha Y9acTKe anmnapaToB
MTOATOTOBKH BO31yxa. OTHOBPEMEHHO OH 3alIUIIAET UCIIPABHBIE KOHTYPBI OT HEUCIIPABHOIO B CIIydae
oOpbIBa B OJIHOM U3 HUX, HE MO3BOJISSA BEIUTH BO3AYXY B aTMoc(hepy cpa3y U3 BCeX pECHUBEPOB MPUBO/IA.
OnvHapHbBINM 3aIMTHBIN KJIaaH OTKIIIOYAET MPUBOJ TSATaya B CIydae pa3pbiBa MATAOMIETO
TpyOonpoBoza npuiena. Ha HEKOTOpBIX aBTOMOOMIISIX BMECTO YETHIPEXKOHTYPHOT'O PUMEHSIOT
JIBOMHBIEC WJIM TPOMHBIE 3aIIIMTHBIE KIIAITaHbl AHAJIOTUYHOTO Ha3HaueHus. [Ipoiias yepes
YETBIPEXKOHTYPHBIN KJIallaH, CKaThli BO3/yX 3aII0JIHAET PECUBEPHI KOHTYPOB.
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Paboroii 1000ro KoOHTypa paboueil CUCTEMBI YIPaBIISIET OJJHA CEKIIMsI TOPMO3HOTO KpaHa.
TopMO3HOM KpaH — 3TO CIEAIUI anmapar, 4epe3 KOTOPbId BO31yX IIPU TOPMOKEHUU IIOCTYIIAET U3
pecuBepa B pabouune annapatsl. OH yrpaBiseTcss TOPMO3HOM neanbio B Kabune Bogutens. [lpu
pacTopMakKMBaHUM Yepe3 TOPMO3HOM KpaH BO3IyX M3 MPUBOJA BHITYCKaeTcsa B aTMocdepy. Perynsarop
TOPMO3HBIX cuil U MOAYIATOp ABC KOppEeKTUPYIOT JaBiaeHUE BO3AyXa B KOHTYpax MpHU TOPMOKEHUU.

CTOSIHOYHOM TOPMO3HOM CUCTEMOM YIPABJISIOT C TOMOIIBIO PYYHOTO TOPMO3HOT'O KpaHa,
YCTAHOBJICHHOTO B KaOWHe BoAuTENs. MICTIONMHUTENFHBIM 3JIEMEHTOM KOHTYpA SIBJISIOTCS
SHEPTrOaKKyMYJIATOPbl. MeXa1y KpaHOM U SHEPrOaKKyMYJISTOPOM pa3MENIeH YCKOPUTEIbHBIN KilanaH.
TopMO3HOM KpaH YMEHBIIAET WM YBEIMUYUBAET JABJICHUE B II0JOCTU YCKOPUTEJILHOIO KilalaHa,
KOTOPBI B COOTBETCTBUU C 3TUM JIMOO MPOITYCKAET U3 PecHBEpa BO3AYyX B LIUIHMHAP
HHEPrOaKKyMYJIATOPA, a 3HAYMT, MOBBIIIAET B HEM JaBIICHHE, JINOO JJIs1 CHUKECHHUS JaBJICHUS B
LUWJIMHJIPE BBITYCKAEeT BO3AYX U3 Hero B atMochepy. UToObI o0ecnieunTh OBICTpPHII BBITYCK BO3yXa U3
HHEPrOaKKyMYJIATOPOB IPH TOPMOKEHHH YCKOPUTEIBHBINA KJIallaH pacnoaraloT MaKCUMaJIbHO OJIM3KO
oT HuX. /IBa KpailHUX, PUKCUPOBAHHBIX, MTOJOKEHHS PYKOSITKH COOTBETCTBYIOT MAaKCUMAaIbHOMY
M30BITOYHOMY JAaBJICHHUIO BO3IyXa B YHEPTOAKKyMYJISITOpax wik armochepromy. [Ipu nmpoMexxyTOUHBIX
MOJIOKCHUSAX PYKOSITKH JaBIICHUE TAK)Ke MOXKET IPUHUMATD JTI000€ TPOMEKYTOUHOE 3HAUEHUE, YTO
MI03BOJISIET MCIIOJIb30BATh JAHHBIN KOHTYp B KAUECTBE KOHTYpA 3al1aCHOI TOPMO3HOM CHUCTEMBI U
MIPOU3BOJUTH IJIABHOE TOPMOKEHHUE.

Kontyp BcmomoraTeabHO#M CHCTEMBI MTO3BOJISECT BKIIOYATh B PA0OTY MOTOPHBIA TOPMO3 —
3amemnutens. [Ipyu Ha)kaTUM KHOMKY KpaHa BO3AyX MOCTYNAET B MHEBMOLIWIIMHIPHI KOHTYPA, a IpU
OTITyCKaHUU — BBIXOJUT B aTrMocepy. M3-3a Manoro pacxoza Bo3ayxa 3TOT KOHTYP HE HMEET
COOCTBEHHOTO pecHBeEpa.

Maructpalib, TUTAIONIAs PECUBEP MPHUIIETIAa CKATHIM BO3AYXOM (MHUTAOIIAs MAaruCTPab),
HAa4YMHAETCS OT OJAMHAPHOIO 3alllMTHOrO KJIallaHa, a yIpasJsiouas MpoleccoM TOPMOKEHHS IpuLiena —
OT KJIamnaHa ynpasjeHusi TopMo3amu npuuena. [logada cxaroro Bo3nyxa B pecuBep IMpulena
IIPOM3BOJIUTCS MIOCTOSIHHO, HE3aBUCUMO OT TOT'0, IPOUCXOAUT TOPMOKEHHUE TsIrada Uil HET.
VYnpasinsmomas MarucTpalib UCIOJIb3YeTCs IS M0Ja4d KOMaH/ bl Ha MPULEN O Havyajie TOPMOKEHUS U
ero MHTeHcUBHOCTH. KoMaHa nogaercs myTeM U3MEHEHHUs JaBJICHHs BO3/lyXa B YIPaBIISIIOIIEM
TpybomnpoBoje. Uem Oobliie JaBieHrne B TpyOOIpOBO/IE, TEM HHTEHCUBHEE TOPMO3UTCS IIPULIETL.
MaxkcruManbHOW HHTEHCUBHOCTH TOPMOKEHUS COOTBETCTBYET MAKCUMAJIBHOE J1aBJIEHUE B MarucTpay,
IIPU PACTOPMOKEHHOM COCTOSIHUM MOJIyTIpUIIeNia U30bITOYHOE JaBJI€HNE B MAarCTPaJId OTCYTCTBYET.
JlaBjieHnE B yNIpaBIIAIOLIEH MarucTpaal U3MEHSIETCS ¢ TOMOLIBIO KJlallaHa yIpaBIEHUS TOPMO3aMHU
npuiena. OH coeAuHEH ¢ 000MMH KOHTypaMu paboueil CUCTEMBI Yepe3 KOHTYP CTOSTHOYHOM CHCTEMBI.
ITpu TopMoxkeHnn pabodel cucTeMoi TsAraya BO3JyX OT 00OMX KOHTYPOB ITOCTYIaeT B KJIalaH,
KOTOpBIH cpabaThIBaeT U yBEJIMUMBACT JABJICHHUE B YIPaBIAIOLIEH MarucTpaiu. Eciau BIXOOUT U3 CTPOS
OJIMH 13 pabouuX KOHTYPOB, TOPMOXKEHHE MPHULIETa OCYIIECTBIISETCS 110 KOMaHAe OT UCIIPABHOTO
KoHTypa. [Ipu TOpMOXKEHUHN CTOSHOUHOM CHCTEMOM TArauya yMEHbIIIEHUE JIaBJICHUS B €€ KOHTYpe
IIPUBOAMT K CpabaThIBAHUIO KJalaHa, U TAK)Ke OCYIIECTBIISIETCS TOPMOXKEHHUE MPHIIETIa.

[TomuMo mITaTHOTO peXxruMa TOPMOKEHHSI KilallaH 00eCrieurBaeT aBapuitHOE yIipaBIeHHE
TOPMO3aMH TpUIIeNa IPU pa3pbiBe MUTAOLIEH MarucTpaiu. it 3Toro oH cHaOXeH CreluanbHbIM
yCTpOCTBOM 00pBIBa, KOTOPBIM YMEHBIIAET AaBJIEHNE B MUTAIOIIEH MarucTpaly, €clii KOMaH/IHOe
JaBJICHHE OT KOHTYPOB Tsradya Ha BXO/ alrapaTa II0CTYyIaeT, a JaBJICHHUE Ha BBIXOJIE anmapara He
YBEJIMYUBAETCS.

Jlyig ynpaBiaeHUs] TOPMOXKEHHEM TMPHUIIENa ero BO3IyX0pacIpeIeIUTeIb COSIUHEH C yIPaBIsIONIe
U MIUTAIOLIEH MarucTpaisiMu, C pECUBEPOM U TOPMO3HBIMH Kamepamu. 1o cBoum QyHKIusIM
BO3/IyXOpaclpeeIUTeIbHbINA KIalaH Mpulena aHaJorH4eH TOpPMO3HOMY KpaHy Ha TArade, HO
YIIPABJISETCS OH HE MEJaNbI0, a KOMAaHIHBIM JAaBJIEHUEM BO3AYXa, NOCTYNAOUIUM OT Tsrada. B
PacTOPMOKEHHOM COCTOSIHUU BO3AYX I10 MUTAOIIENH MarucTpalin 4epe3 BO3IyXopacupe1euTeb
3aIl0JIHSIET PECUBED MPULIENA, IPH 3TOM JIaBJICHHUE B YIIPABIISIIOIIEH MaruCTpald OTCYTCTBYET.
MaxkcruMaibHOE JaBlIeHHE BO3yXa B peCUBEpe MpHIlena paBHO MaKCUMaJIbHOMY JaBJIEHUIO B PECUBEPAX
aBTOMOOMIIS.

[Tpu TOpMOKEHHH TATa4Ya ¢ TOMOIIBIO paboueld WM CTOSHOYHOM TOPMO3HOW CHCTEMBI JIaBJICHUE B



YIIPaBJISAIONICH MAarucTpaIl yBeTUUYUBACTCS, YTO IPUBOJUT K CPAOATHIBAHUIO BO3YyXOPACIpEIeTUTENs,
KOTOpBIH MOAAET BO3AYyX U3 pecuBepa Mpulena B TOpMO3HbIe kamepbl. Koria nasieHue B ynpasistomen
MarucTpajld CHUXKAETCs, IPULIEI pacTopMaxuBaeTcs. Kpome Toro, TopMokeHue npuuena npoucxoauT
BCer/a MpH YMEHbIICHNUH JIaBJICHUS BO3AyXa B nuTatouieM tpyodomnposoze Huxe 0,48 Mlla, uto MmoxkeT
IIPOUCXOJUTH ITPU OOBIYHON pacLenKe TAraya OT MPHIIeNa Ha CTOSHKE WK IpU cpabaThIBAHUU KilallaHa
o0pbIBa Ha Trade. Takoe 3aTopMakMBaHUE OCTAHOBUT MIPHILIEH TP €T0 TOJTHOM OTPBIBE OT TATaya BO
BpeMs IBWKEHUA. PacTOpMakMBaHKE OCYIIECTBIIAETCS WM aBTOMATUYECKU IIPU MTOCIEAYIOEM
yBesnueHuu nasieHus csbiuie 0,48 MIla, ninu BpyuHyr0 — cneluaibHON KHOIKOW Ha
BO3yXopacupenenurene. Perynsatop Topmo3HsIx cuil U MonyisaTop ABC npenHasHaueHsl I
KOPPEKTUPOBAHUS JaBJICHUSA BO3/1yXa, IIOCTYIAIOIIETO OT BO3AYXOPaCIpEeACIUTEN K TOPMO3HBIM
KaMmepam.

TopmoskeHue npuiena CTOSHOYHOM CUCTEMOM TPOU3BOIUTCSI KPAHOM, KOTOPBIX BBIITYCKAET BO3yX
U3 SPHEPTOAKKYMYJIATOPOB TOPMO30B Ipuliena. HekoTopeie mpuIensl MOTyT CHA0KaThCs
NIEKTPOMAarHUTHBIM KJIAIIAHOM, KOTOPBIA CIIYKUT JUIsl BKIKOYEHHsI TOPMO3HOM CHCTEMBI ITPUILIETIA ITPU
TOPMOKEHUH aBTOMOOMIISI BCIIOMOTaTeNIbHON TOPMO3HOM CUCTEMOM (MOTOPHBIM TOPMO30M-
3ameanuTenem). [Ipu nopaye 5eKTpocUrHana 3J1eKTpOMarHUTHOMY KianaHy OT TsArada oH
o0ecrieurBaeT MOCTYIUICHHE CKAaTOTr0 BO3/IyXa U3 pecuBepa K TOPMO3HBIM KaMepaMm.

Odopmiienue oTuera o padore.

[IpencraBuTh cxeMy TOPMO3HOTO MEXaHHM3Ma, OMHCATh MPHHIUI PaOOTHI, MOPSAIOK Pa3OOpPKU U
COOpKH.

KonTposibHbIEe BONIPOCHI:

1. Ha3nauenue Topmo3a.
2. Tunbl TOPMO3HBIX MEXaHNU3MOB M UX IPUBO/.
S TpeGoBanus K TOPMO3HBIM MEXaHU3MAaM.



