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Jlns  TOBBIMICHWST KOHKYPEHTO CIIOCOOHOCTH KoMmmanuu —«Zharyglogistic» HeoO6xomaumo
YAYYIIUTh KAYE€CTBO TPAHCTIOPTHO-JIOTHCTUYECKOTO CEPBHCA B CIICAYIONIMX HAIIPABICHHSIX:

- pa3BUBaTh MIPOU3BOJICTBEHHO-TEXHUUECKYIO 0a3y;

- TIOBBINIATh YPOBEHb B3aUMOJCHCTBHSA M WH(GOPMAIMOHHON CBA3M MEXIY Yy4YacTHUKAMHU
MEPEeBO30YHOr0 IMpoliecca, TePMUHAIAMHU, CKJIaJaMU, TaMOXHSMH, APYTUMHU NPEIIPUITUSIMU U
NOTPEOUTENSIMHU UX YCIIYT;

- CO3/1aBaTh €IUHYI0 HOPMATHUBHO-IIPABOBYIO 0a3y, IPUHUMATh COBPEMEHHbIE 3aKOHBI B 001aCTH
TPAHCIIOPTHOM JIOTUCTUKH;

J1J1 TOBBILIEHUS T0XOA0B OT JIOTUCTHYECKON AESITeIbHOCTH HEOOXOIMMO:

— TOBBIIICHWE TPOM3BOIUTENBLHOCTH Tpyda. JlocTuraercss CleAyIOMMMHA METOJaMH: 3aMeHa
TpyZa KanmuTajloM, NOBbIIeHHE 3()()EKTUBHOCTH OpraHU3alMyd TPYAA. — BBECTH YUET JIOTUCTHUECKUX
U3JIEPIKEK.

- BrisBieHue, aHanM3 M ydeT JIOTHCTUYECKHMX 3aTpaT JOJDKEH OBITh CHCTEMAaTHYEeCKUM U
CKOOPAMHUPOBAHHBIM.

Taxum o0pa3om, Obuta 000CHOBaHA MOTPEOHOCTh B OPraHU3AIMKM CUCTEMHOI'O aHAJIN3a CJI0KHOMN
CUCTEMBI IOKa3zaresei, He0OXOAUMBIX Ul MPUHATUS PEUICHHUS O BHIOOpE ONTHUMAILHOTO MapiipyTa
TPAHCIOPTHO-JIOTUCTUYECKONH KOMITAaHHEH B cdepe KEeIe3HOJOPOKHBIX IepeBO30K. lIpoBeneHue
JAHHOTO aHaJIM3a MOXKHO OINTHMHU3HMPOBATh 3a CYET BHEJPEHHUS PA3IUYHBIX HHPOPMAIIMOHHBIX
TEXHOJIOTMI U MHHOBAIlMH UCKYCCTBEHHOTO MHTEJUICKTA.

CnHcoK MCNO0/1b30BAHHBIX HCTOYHUKOB

ManoBa B. A., JlebeneBa A. C. ®akTopsl, onpenenstoniye GopMUpoOBaHUE HHHOBAIIMOHHBIX
TPAHCIOPTHO-JIOTUCTUYECKUX KOMILIEKCOB // TpancnopTHbie cucTeMbl U TexHoioruu. — 2020. — No2. —
C. 129-144.

Pei6un I1. K., HoBukoa U. /1., Mopo3s 0. A. Ananu3 noTeH#aia KOHTPEHJICPHBIX TIEPEBO30K
Ha mnpumepe KammHuHTpajnckoro TpaHcmopTHOro ysna // TexHuk TpaHcmopTa: oOpa3oBaHUE U
npaktuka. — 2021. — Ne2. — C. 78-86.

Fynerii 1. M. AHanuTudeckue METOJbI OLICHKH IU(PPOBOHM TpaHCchHOpMAllMd B TPAHCIOPTHO-
noructudyeckom OuzHece // BectHuk eBpasuiickoit Hayku. — 2021. — Nel3. — C. 47.

VIIK 656.078

AHAJIN3 TOPMO3HOMN CUCTEMBI JIETKOBbIX ABTOMOBHWJIEHN U EE
OCOBEHHOCTEWM IMPU U3YYEHUU MPOIECCA TOPMOXEHUA

bexkenon T.H., Toyeken M.
EBpasuiickuii HanmonansHbI yHuBepcutTeT uM. JI.H. I'ymunesa, Hyp-Cynran, Kazaxcran
(E- mail: tas-bek@mail.ru, mtauyekel@mail.ru)

OCHOBHBIMU T€OMETPUYECKIMHU MapaMeTpamMu 0apaOaHHBIX TOPMO30B SIBISIOTCS (PUCYHOK 1, a)
paauyc paboueit moBepxHOCTH OapabaHa I, KOOPAUHATHI &, C IIEHTPA OTOPHI KOJIOJAKH OTHOCHUTEIHHO
ocH BpalieHus 0apabaHa, pacCTOSHUE S MEXIY OChbl0 OapabaHa M OCBhIO TIOBOPOTA KOJIOJKH, Tiedo h
JNCHUCTBUS TIPUBOIAHOW CWIJIBI F OTHOCHTENHHO OCH BpalleHUs OapabaHa, yroll QoMeXay HadajoM
(GPUKIIMOHHON HAKIAJAKK W JMHHEH, COSAMHSIONIeH LIEHTPHI MOBOpoTa OapabaHa M KOJOIKH, YTOJ
oxBaTa (PPUKIIMOHHON HAKIAAKH [o , IIUPUHA HAKIAIKU Dy

Pamnyc OapabGaHa re Ha3HaYaeTCs W3 YCIOBHS PACIIOIOXKEHHUS TOPMO3HOTO MEXaHH3Ma BHYTPH
000/1a KoJieca TakKUM 00pa3oM, YTOOBI BEHTUJISIIIMOHHBINA 3a30p MEXay 000/I0M Koyieca U OapabaHoM
coctaBisr He MeHee 20...30 mM.

[To BenmuumHe BBIOpAaHHOTO paaWyca U3 KOHCTPYKTHUBHBIX COOOpakeHHUU Ha3HAYaIOTCS
napameTpsl a , b, C. 3HaUeHHe S BBIYUCIIACTCS IO PopMyJe

s =+va? + 2. 1)
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Jlyis erkoBbIX aBTOMOOWIIEH mpuHuUMaioT: oo = 25...30°% Bo = 100...130°30...60 mMm; mns
aBTOOYCOB M TPY30BBIX aBTOMOOMIEH: oo = 25...30% B0 = 100...140° by = 70...220 mm.

JInisi TUCKOBBIX TOPMO3HBIX MEXAHHM3MOB (PHCYHOK 1, 0) M3 KOMIIOHOBOYHBIX COOOPaXKCHHI
HA3HAYAIOT Paauyc JKCKA Iy , BRIOMPAIOT TOJIIMHY JUCKa ba,yron oxBara GPUKIMOHHONW HAIAIKU 6,
BHEIIHUH 1 U BHYTPEHHHH T2 paJlyChIHAKIAIKU. B OONBIIMHCTBE CIy4aeB CIUIOIIHBIC TUCKUA UMEIOT
tommuHyba = 8...13 MM, BeHTHIHpYeMbIe D= 16...25 MM, yron 6 coctasiset 20...30°,ko3ddurpeHt

B3aMMHOT'0 MEPEKPBITUS (COOTHOIIEHUE TUTOIIAIH TOPMO3HON KOJOJIKHU K TUIOIIAIN TPSHHS KOJIOAKHU O
muckn) — 0,10...0,15.

a — 0apabaHHBIN TOPMO3HON MEXaHU3M; O — TMCKOBBIA TOPMO3HON MEXaHU3M
Pucynok 1 — 'eomerpuueckue napaMmeTpbl TOPMO3HBIX MEXaHU3MOB

JU1sl OLIEHKU KOHCTPYKTHBHBIX CXEM TOPMO3HBIX MEXaHU3MOB CIIyXaT CJIeIyIOIUe KPUTEPUU:

1) D¢pexmusnocmo

Jns  oueHkd 3((EKTUBHOCTH TOPMO3HOIO  MEXaHM3Ma  CIYKUT KOI(GQUIMEHT €ero
3G GEKTUBHOCTH, KOTOPBIA TpeACTaBiseT co0OW  OTHOLIEHWE TOPMO3HOTO MOMEHTa MTop,
CO3/1aBaEMOT'0 MEXAHU3MOM, K MOMEHTY OT IIEPBUYHON CHUJIBIL:

Ky = Myop [(Prctn), 2)

rnie Mrop — TOPMO3HOM MOMEHT; Pr.c — CyMMapHasi MpUBOJIHAs CUJIa TOPMO3HBIX KOJOIOK; I'm —
paauyc TPUIIOKEHUS Pe3yIbTHPYIOIIEH cuibl TpeHHUs (Im =Is — paguyc TOPMO3HOM TOPMO3HOTO
6apabaHa B OapabaHHOM MEXaHU3ME; I = I'ep — CPETHUI pajinyc HAKIaJKU B IUCKOBOM MEXaHHU3ME).

O} heKTHBHOCTH TOPMO3HBIX MEXAHU3MOB HEOOXOAMMO OIICHUBATH MPU JBUKEHUU aBTOMOOUIIS
KaK BIEpE]], TaK U Ha3al.

B 6GapabanHoM TOpMO3HOM MeXaHuU3Me Kod(puuueHT 3((HEKTUBHOCTH PpACCUMUTHIBACTCS HE
TOJIBKO JUIsl MEXaHU3Ma B 1I€JIOM, HO U OTAEIBHO Ul KayKJOW TOPMO3HOM KOJIOJKH:

My .
K., = —F - Ui NepBUYHON KOJIOAKU
3 B, '?"E

M., o
K, = fﬂ - JUISL BTOPHYHOM KOJIOJKH
278

re Mropt ¥ Mrop2 — TOPMO3HBIE MOMEHTBI, CO3/1aBaeMble KoJoakamu; P1 u P2 — MpHUBOJHBIE CHIIBI
KOJIOJIOK.

2) Cmabunvrocme

CTabMIbHOCTBIO Ha3bIBAETCS COXpaHEeHHEe 3(PPEKTUBHOCTH pabOThl TOPMO3HOI'O MEXaHU3Ma MPU
yMEHbIIEHUH Kodpduuuenta TpeHus. CTaOWIBHOCTh MPEACTaBIsSET COOOH  3aBHCHMOCTH
koa¢pdunrenta 3pGeKTUBHOCTH OT Kod(h(UIMEeHTa TPEeHUS U MOXET OBITh BbIpakeHa IpaduKoM
CTaTUYECKON XapaKTEePUCTHKH TOPMO3HOTO MexaHu3Mma. JIydinyio cTaOMIIbBHOCTh MMEIOT TOPMO3HbBIE
MEXAHU3MBI C JINHEMHON CTaTUYECKON XapaKTEPUCTUKOM.
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OT cTabUIBPHOCTH 3aBUCUT JOCTHKEHHE PABHBIX TOPMO3HBIX CHJI HE TOJBKO Ha KOJIECaX OJHOTO
MOCTa, HO TAaK)K€ M Ha MPaBBIX M JIEBBIX KOJIeCax aBTOMOOWJIS, YTO ONpEIeNseT Oe30MacHOCTh MpU
TOPMOKEHHH.

3)VYpasnosewennocmo

YpaBHOBELIEHHBIM SIBJISIETCS TOPMO3HOM MEXaHU3M, B KOTOPOM IPH TOPMOKEHUU CHUJIBI TPEHUS
HE CO3JAl0T JIONMOJHHUTEIbHYI0 HAarpy3Ky Ha TOJIIMOHUKK KOJEeC M Jpyrue JIeTalu.
HeypaBHOBeIIEHHBIM CUMTAETCS TOPMO3HOM MEXaHU3M, paboTa KOTOPOTO MPHUBOJIUT K HArpy>KEHUIO
MOJIIIMITHIKOB KOJIEC aBTOMOOHIIS.

4)Pesepcusnocmo

PeBepcuBHOCTHIO Ha3bIBaeTcsl paBHAsA 3()(HEKTUBHOCTH TOPMOZHOTO MEXAHHM3Ma IMPH JIBHKCHUU
aBTOMOOWJIA BIepe] W Haszal. PeBepcHBHOCTH TOPMO3HOTO MEXaHHU3Ma OMNpENeNseT HE3aBHUCHUMOCTH
BEJIMYMHBI CO3/]aBAEMOT0 UM TOPMO3HOTO MOMEHTA OT HaIllPaBJICHUS JIBM>KEHUS aBTOMOOMIIS.

Jlonroe BpeMs CUMTaNIOCh, 4YTO OapabaHHbIE TOPMO3HBIE MEXaHU3MbI HAaUOOJIEE YIOBICTBOPSIOT
TpeOOBaHUSAM O€30MaCHOCTH JBI)KEHHUS, HO B CBS3M C BO3POCHIMMH CKOPOCTSIMH JBHKEHUS
aBTOMOOWJIS, TIOBBIIIAIOTCS U TpeOoBaHMs O€30MaCHOCTH JBHXKEHHUS, BO MHOTOM 3aBHUCSIIUX OT
TOPMO3HBIX Ka4eCTB aBTOMOOWIIS.

CpaBHUTENIbHBIE CTEHOBBIC WCIBITAHUS PA3UYHBIX BAPUAHTOB KOHCTPYKLMHA 3aKPBITHIX
JIMCKOBBIX M 0apa0aHHBIX TOPMO3HBIX MEXAaHH3MOB Ui aBTOMOOWJIEH BBISIBIIIM, YTO HAMTy4YIIUMHU
MOKAa3aTeIsIMU 10 CTaOMIBHOCTH BBIXOJHBIX MapaMeTpOB, TEILIOHAMPSHKEHHOCTH M Macce oljanaer
JIMICKOBBIA TOPMO3 C ABYMSI IIOBEPXHOCTSIMH TPEHUS, THEBMATHYECKUM ITPUBOJOM H YCUIHTEIICM.

[To KOHCTPYKTUBHOMY HCIIOJIHEHHUIO AMCKOBBIE TOPMO3HBIE MEXAaHU3MBI JENAT Ha OTKPBITHIE U
3aKpBITHIE, OJJHOAMCKOBBIE U MHOTO/INCKOBBIC.

B 3aBHCHMOCTH OT KOHCTPYKLIMU AKMCKAa pPa3jindaioT TOPMO3HBIE MEXAaHU3MbI CO CIUIONIHBIM U
BEHTHJINPYEMBIM, METAJUTMYECKIM U OMMETAJUTMYECKUM JHCKAMU.

CromHoi JUCK — caMblii MPOCTONM — MPUMEHSIETCS B CIy4yasX, €CJIM BO3MOXKHO aKTHBHOE
OXJIX/IEHUE AUCKOBOTO TOPMO3a. BEHTHIMpPYEeMBbIil IUCK BBIMOJHEH B BUJE KPHUIBYATKU-TYpOHHEI. B
aBTOMOOMJIAX MPUMEHSIOTCS B OCHOBHOM OJJHOJIMCKOBBIE TOPMO3HBIE MEXAHU3MBI C BEHTUJIMPYEMbIM
JIICKOM ¥ KpEIUIEHUEM 110 BHYTPEHHEMY JTHAMETDY.

B 3aBucuMocTH 0T crnoco6a KpenjaeHus CKOObl pa3inyaroT JUCKOBBIE TOPMO3HbIE MEXAHU3MBI C
(bUKCUpOBaHHOW W TuTaBaroled ckoOoi. TOpMO3HOW MEXaHU3M C TUIABAIONIEH CKOOOW WMMEET JIMIIb
OJIMH KoJIeCHbIM nuiauHap. Ero xomojka HarpeBaeTcs MEHbIIE, YeM B MEXaHHU3ME ¢ (PUKCHPOBAHHOMN
cKk00Oi, HO WMEeT CYIIECTBEHHBIH HEIOCTAaTOK — MpH JedopMalny, KOPPO3UH HAIMPABISIOIINX
BO3HUKACT OJHOCTOPOHHEE H3HAIIMBAHME HAKIAAOK M JAUCKA. ODPPEKTUBHOCTb TOPMOXKEHUS
CHIDKAETCs, TOSBISIETCS BUOpamus CKOOBI M TOPMO3HOW KOJOJKH. A JHMCKOBBIM TOPMO30OM C
¢bukcupoBaHHO ckoOoi oOecreunBaeTcss OONbIIOE MPUBOAHOE YCHIIME M TOBBIIICHHAS JKECTKOCTh
MeXaHu3Ma.

Topmo3HBIE JUCKH U3TOTOBIISIOTCS U3 YyryHa. B 0JTHOMCKOBBIX MEXaHU3MaX CIUIOIIHbIE TUCKU
UMEIOT ToNUHY §...13 MM, BeHTUIupyemble 16...25 MMm. buMeramimueckuii TOpMO3HOM TUCK MOXKET
BBIMOJIHATECS C AJIOMHUHMEBBIM WJIM MEIHBIM OCHOBaHMEM. (DPUKIMOHHBIN CIION BBINOIHSIETCS U3
Ceporo uyryHa.

JIMCKOBbIE TOPMO3HBIE MEXaHU3Mbl HMMEIOT CIEIYIOIMEe NPEeUMYIIecTBa 0 CPaBHEHHUIO C
O6apabaHHBIMU TOPMO3AMHU:

- MEHBIIINE 3a30pbl MEXAY JUCKaMU U KOJIOJKaMH B He3aTopMoxeHHoM coctosHuu (0,005...0,1
MM) ¥ XOJl KOJIOJIKH, YTO ITO3BOJISIET MOBBICUTH OBICTPOJIEHCTBHE U MEPEIATOYHOE YHCIO TOPMO3HOTO
NIPUBOJIA;

- MEHBIIYIO Maccy 1 rabapuThl:

- Ooslee paBHOMEpHOE M3HAIIMBaHHE (PPUKIMOHHBIX MaTEepPHAJOB, TAaK KaK paclpelensercs
PaBHOMEPHO JaBJIEHHUE IO MMOBEPXHOCTH MAphl TPEHUS TUCK — KOJIO/IKA:

- OONBIIMI TOPMO3HON MOMEHT, pa3BUBAEMBbIH 3a CUET YPABHOBEIIMBAHMS CHJI, JAEHCTBYIOLIMX
CO CTOPOHBI KOJIOJIOK Ha JIHCK;

- BO3MOKHOCTh 00ecriedeHus: 3PPEeKTUBHOTO TEIIOOTBO/IA OT TPYLIUXCS 3JIEMEHTOB;

- OOJBIIYIO CTAOMIIBHOCTH Pa3BUBAEMOT0 TOPMO3HOTO MOMEHTA;
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- OonpIHi KO3 GUIIUEHT TOPMO3HOU d(PPEKTUBHOCTH;

K HenocraTkaM JUCKOBBIX TOPMO3HBIX MEXAHU3MOB OTHOCSATCS:

- TPYOHOCTb oOO€cleYeHHs TrepMeTH3aluy (HEe3aIUUIIEHHbIH TUCK MOXET I0ABEepPraThCs
aOpa3suBHBIM BO3JICHCTBHUSM, OKHCICHHUIO U KOPPO3UH, CIOCOOCTBYIOUIMM OBICTPOMY H3HAIIWBAHUIO
TOPMO3HBIX HaKJIaJ0K);

- IOBBIIICHHAs! MHTEHCUBHOCTD W3HAIIMBAHUS (PPUKLIMOHHBIX HAKIIAJ0K;

- HEZI0CTaTOYHasl 3alUILEHHOCTh OT IPS3H.

Teopemuueckuii n0OX00 NPU U3y4eHUU NPOYecca MOPMOIHCEHUS

B GonbinHCcTBE cinydasx oOecrieueHre 6€30MaCHOCTH JABMKEHHsI aBTOMOOMIISL COITPOBOKAAIOTCSA
IIPOLIECCOM TOPMOXKEHMSI TPAHCIIOPTHBIX CPEACTB, IIOATOMY OYEBUIHO, YTO HCCIIEOBAHUE JAHHOIO
BOIPOCAa OYEHb BAXHO IPU OCYIIECTBIECHUHU JIOTMCTHYECKOrO0 BBIOOPA JIETKOBBIX aBTOMOOMIIEH.
HccnenoBanue npoiecca TOPMOKEHHS aBTOMOOHIIS OCHOBAaHBI HA BBISIBJICHUU 3aMEUICHUS BH)KCHUS
aBTOMOOWJIS, KOTOPOE MOJHOCThIO MMEET 3aBUCHUMOCTh OT Ko3(duimenra cuemieHus, u 6asupyercs
Ha MPOCTHIX (pu3nUecKux 3aKoHax [1-4].

HecmoTpss Ha MHOXECTBO HCCIEIOBaHMM IO JaHHOM MpobiieMe, UMEITCS BO3MOXKHOCTU I10
COBEPIICHCTBOBAHUIO M TOBBIIEHUS APPEKTUBHOCTH O€30MacHOCTH JBMKEHUS aBTOMOOWIS B
nporecce TOpMOXKeHUs. B wactHOCTH, HEOOXOOUMO OOpaTUTh BHUMAaHHME Ha SKCIIEPUMEHTAJIbHbIE
crocoObl  ompezeneHust Kod(pUIMeHTa CIEIIeHUs IIUHBI aBTOMOOWJIBHOTO KoOJieca C OHOPHOM
IIOBEPXHOCTBIO U OCOOEHHOCTH COBEPUICHCTBOBAHMS MOJICNM €ro BBIYMCICHMS, OCHOBAHHbBIE Ha
COBPEMEHHBIX JIOCTHKCHUSX HAyKH U TexHuKH [5-10].

Yamie Bcero BO3HMKAeT HEOOXOAWMOCTh oIpenesneHust kodhduuuenTa cuenjaeHus MHUHbI Py
TOPMOXKEHHH aBTOMOOWJISI B pPEXHME «@03a». K mpumepy, Ui BBIYUCICHHS CKOPOCTHAAHHOTO
aBTOMOOMIIA TIepe]l TOPMOKEHUEM I BEIMUUHY ero 3ameuienus [11, 12].

Tem He MeHee, NpUMEHsEMble HAa MPAKTUKE METOJUKU TaKOrO OIpPEJCICHUsS I0Ka
HECOBEpLICHHbI. B TOM uncie u oblenpru3HaHHas B Hallleil CTpaHe METOJIMKa, KOTOPYIO B CBOE BpeMs
npeioxkun B.A. Wnapuonos [13,14]. Ona Oasumpyercss Ha pe3yiabTaTax 3KCIEPUMEHTAIBHBIX
UCClIeIOBaHMM, KOoTopble MpoBoAuiuch B 1980-X romax, 4To CTaBUT IOJ COMHEHUE UX HBIHEIIHIOIO
aKTyaJlbHOCTb B CBSI3U C pPa3BUTUEM aBTOMOOWJIECTPOEHHUS BOOOIIE M TOPMO3HBIX 3JIEMEHTOB
aBTOTPAHCIOPTHBIX CPEJCTB B 4aCTHOCTU. Kpome Toro, B kilaccuyeckoit (pu3nKe cuiia TpeHus (a «ro3»
— 3TO TUIUYHOE TPEHHE) 3aBUCHUT OT JIBYX MapaMeTpOB: CHJIbI PEAKIUU OMOpbl U KO3PPUIMEHTA
TpeHus. To ecTh Hcnosib30BaHue KO3 UIIMEHTa CLEIUIEHUs MPU pacdeTe MPOLECcCOB, CBA3aHHBIX C
TpeHueM, JH00 amnpuopud HE COCTOSTENbHO, JUOO TpedyeT HaydHoro oOocHoBaHus. Hakowner,
UCTOJb3yeMble IPH pacueTe MapaMeTpbl TOPMOXKEHMs 3ameJyuleHus, no WiaapuoHOBY, paBHBI B
OJIMHAKOBBIX JIOPOXKHBIX YCIOBHUSX JUIsl aBTOMOOWJIEH C pa3iIMYHBIMU MacCaMd U KOHCTPYKTHBHBIMU
0COOEHHOCTSIMH LIMH, YTO IPOTUBOPEUUT pe3yIbTaTaM MPOBOAUMBIX B HACTOSIIEE BPEMsI UCIIBITAHUM.

MHorue aBTOpbl CUMTAIOT, YTO BBIXOJ U3 CO3/ABIIErOCs IMOJIOKEHMS 3aKI0YaeTcs B TOYHOM
MOHUMaHUM (PU3MUYECKOTO CMBICIa M TNPaBWIBHOM INOHMMAaHUU TOHATHM: BHEIIHee TpPeHHe, CHiia
TpeHus: U Ko3(puuueHt TpeHus. Tak MOJ TEPMHUHOM «BHEUIHEE TPEHHE» HEeO0OXOIUMO MOHMMATh
COIIPOTHBIIEHUE OTHOCHUTEIBHOMY IEPEMEILEHUIO, BO3HUKAIOLIEE MEXAY ABYMs TEJlaMH B 30HAX
CONPUKOCHOBEHUSI MX MOBEPXHOCTEH MO KacaTeIbHbIM K HMM; IO TEPMUHOM «CHJIa TPEHUS» - CHUITY
COINIPOTHBIIEHUSI NPU OTHOCHUTEIBHOM IEPEMEIIEHUH OJHOrO Tejla IO MOBEPXHOCTH APYroro moj
JeficTBHEM BHEUIHEH CHJIbl, TAHTEHI[MAIIbHO HANpaBJieHHAasi K 00Iel rpaHulle MeXay BYMs TellaMu;
M0JT TEPMUHOM «KOX(PPUIIMEHT TPEHUS» HEOOXOAUMO MOHUMATh OTHOIIEHHE CUJIBI TPEHHS MEXIY
JBYMSI TEIaMHU K HOPMAJIBHOU CHJIe, MPWKUMAFOIICH 3TH TeJa APYr K apyry) [15, 16].

MHOrokpaTHble MCCIEN0BaHUS IPOLEcCa TOPMOKEHHSI TPAHCIIOPTHBIX CPENCTB 3aKIIOYAIOTCA,
KaK MpaBWJIO, B HCCIENOBAaHUM (M3y4YE€HUH) SKCTPEHHOrO (aBapuHHOT0) TOPMOXKEHHS U KOHKPETHO
CBOJIUTCS K ONPEAEIEHUI0 CKOPOCTH U OCTAHOBOYHOTI'O ITYTH TPAHCIIOPTHOI'O CPEJICTBA, UTO SABIISAETCS
MUHUMU3ALKEN MPH U3yYE€HUHU JaHHOro mporecca. Vcxos U3 CI0XKHOCTH Mpolecca TOPMOKEHUS B
3TOM BOIPOCE HEOOXOUM KOMILJIEKCHBIN MOAXO0/I T.K. CaM MPOIECC TOPMOKEHUS MPEICTABIIsET COO0M
CIIOKHBIN TIpolIecC, 3aBUCSIIMM OT MHOXKECTBa (PAKTOPOB, B TOM 4HUCIIE OT KO3PPUIUEHTA CIETICHUs
KOJIEC C JIOPOKHBIM MOKPBITUEM U JIPYTUX BHEMIHUX (akTopoB. [Ipu n3yueHnn mporecca TOpMOXKEHUS
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HEOOXOMMO yCTaHABJIMBATh U MapaMETPhl ABUKEHHUS TPAHCIIOPTHOTO CPEJNICTBA, a TaK K€ M CaMOTO
rpoiiecca TOPMOKEHHUsI (TOPMO3HOM MyTh, 3aMeIJIEHUE, BPEMSI TOPMOXKEHU).

[Ipu uccienoBanum mporecca TOPMOKEHUST HEOOXOIUMO YUYUTHIBATh, YTO TOPMO3HBIC CHJIBI HA
KOKJIOM U3 KOJIEC 3aTOPMaKMBAEMOT'O TPAaHCIOPTHOTO CPEACTBA MOTYT OBITh BECbMa Pa3THYHBIMH.
MoKeT UMETh MECTO CKOJIBKCHHE OJHOW Maphl WM JaKe OJHOTO 3a0JIOKMpOBAaHHOTO Koseca. [Ipu
OJIOKMPOBAHUU KOJIeCca HAMIPABJICHNUE CHIIBI €T0 CICTUICHUS C JIOPOTOi HE 3aBHCHUT OT T€OMETPHUIECKOTO
OPHUEHTHPOBAHHUS KOJIeCa U 3Ta CHJIa HE MOXKET ObITh MCIIOJIb30BaHA JIJIS YIIPABJICHHUS aBTOMOOUIIEM.

PaccmoTpum Bce BO3MOXKHBIE BAPUAHTHI OJIOKUPOBKH KOJIEC!

- bnoxuposka ecex kosec. Ecii peAnonoXuTh, YTO BCE KOJIECAa aBTOMOOWIIS, ABUXKYIIETOCS 10
MpsMOM, 3a0JIOKUPOBAaHBI OJHOBPEMEHHO, TO B TIIEPBbIC MTHOBEHUS OH OyleT CKOJB3HUTh
MPSAMOJIMHENHO, HO BCKOpPE BEChbMa ON[YTUMBIM CTaHET JCHCTBHE BHEIIHUX CHJI, TaKHUX, Kak
COCTABJISIIOIIASl CUJIBI TSPKECTH HA JOPOre C MOMEPEYHBIM YKJIOHOM. DTO O3HAYAET, YTO aBTOMOOMWIIb
MMOCTENEHHO OYJET CKOJB3UTh BOOK IO/ YKIIOH W, €CJIM HE YCIIEET OCTAHOBHUTHCS, TTOKUHET IMPEIEIIbI
JIOpOTH;

- onoxuposka 3a0nux kosec. Eciu 3amHHME Kojieca 3a0JIOKMPOBAHBI BO BPEMsl JIBHIKCHHS I10
MPSIMOM, TO CUJIA, CBSI3aHHASI C BHICBOOOKICHIUEM KHHETUYECKON SHEPIHUH TPAHCIIOPTHOTO CPENCTBA U
MIPUJIOKEHHAsI K €r0 LEHTPY TSKECTH, OyAeT crocoOCTBOBAThH NajbHEHIIEMYy €ro MpsSMOJIUHEHHOMY
JIBH>KEHUIO. [Ipu ycloBUH, OJHAKO, YTO TPAHCIOPTHOE CPEICTBO HE OKAXKETCS IOJBEPKEHHBIM
BO3JICHCTBUIO KAaKOTO-TMOO BHEIIHEr0 MOMEHTAa CHJI, CTPEMSAIIErocs IOBEPHYTh €ro BOKPYT
BEPTUKAIBHOW OCH, MPOXOAIICH dYepe3 IEeHTp TshkecTH. J(ake HEOONbIIOW MOMEHT, CBSI3aHHBIH,
HalrpuMep, ¢ HEOAMHAKOBBIMU TOPMO3HBIMM YCUJIMSIMH Ha MPABOM U JIEBOM CTOPOHAX WJIM BbI3BAHHBII
MOINEPEYHBIM YKJIOHOM, MPUJIAET TPAHCIOPTHOMY CPEICTBY YIJIOBYIO CKOPOCTh BOKPYI MTHOBEHHOT'O
ueHTpa BpameHus. Ecnu croemneHue Mexay I[IUHAMU U JOPOTOM CIMIIKOM Mallo, 4YTOOBI
CKOMIIEHCHPOBATh BPALIAIOIIMH MOMEHT, TO BO3HUKHET 3aHOC 3a/IHEN YaCTH TPAHCIIOPTHOI'O CPEJICTBA,
a IpH JOCTAaTOYHO BBICOKOM CKOPOCTH JBWXKEHHS - ero mnoBopor Ha 180° ¢ mnocieayrommm
CKOJIB)KEHUEM TIO TIPSIMOM B 3TOM ToJioskeHuU. OTHAKO, Kora OJOKHpOBAaHUE 3aJHUX KOJIEC IPUMEPHO
Ha OJIHY CEKYyHAY ormepexaer OJOKHpOBaHUE MEPEeIHUX KOJIeC, aBTOMOOWIb JBIKETCS FO30M IO
npsiMoii, B ciyuae OJOKHMPOBKM OJHOTO 3aJHET0 KoJjieca 3aHOCa HE MOXET BO3HUKHYTH JI0
OJIOKMPOBAHUS BTOPOTO KOJIeca;

- On0kuposka nepedHux konec. llpu OIOKMPOBAHUHU TOJBKO MEPEAHUX KOJEC MEPeaHss 4acTh
TPAHCIOPTHOI'O CPEACTBA JABMKETCS IO NMPSAMOW, TaK KaK ATO JABHKECHHUE OINPENENAETCS MOJIOKEHUEM
BpALIAIOIIMXCA 3a0HUX KoJiec. TeM He MEHee NMpPU HAIWYMH MOMEPEYHOrO0 YKJIOHA TPAHCHOPTHOE
CPEICTBO MOKET CIOJI3aTh BOOK, XOTS M MEHee 3aMeTHO, 4eM Mpu OJOKHMPOBAHUHM BCEX YETHIPEX
KOJIeC;

- OIOKUpOBKa KoJlec HA OOHOU CMOpOHe MpAaHCnopmHo20 cpedcmea. Ecnu koneca Ha OJHOU
CTOPOHE 3aTOPMAKMBAEMOI'0 TPAHCIIOPTHOTO CPENICTBA OKA3bIBAIOTCS HA MEHEE CKOJIb3KOH
IOBEPXHOCTH, Y€M JpPYrue JBa KOJjeca, TO TPAHCHOPTHOE CPEACTBO Pa3BOPAUYMBACTCS B CTOPOHY
y4acTKa ¢ OOJNBIINM CIETUICHHEM KoJIeC. DTO SIBJICHUE YacTO BO3HUKAET HA TPAHUIE MEXIY TJIaBHOU
IOJIOCOM JBMKEHUS U OCTAJIbHOM MPOE3kKEN 4acTbio. MOKHO NIPEACTABUTh UCKIFOUUTEIBHBIN CIIy4au,
KOTrJla TPAHCIIOPTHOE CPEACTBO, IBUKYIIEECH C JTOCTATOYHO BBICOKOW CKOPOCTBIO M 3aTOPMOKEHHOE
Ha TPaHUIIE MEXIY OOJIEeIEHEeNON MOpOTrol M Mpoe3 kel YacThio ¢ MpPUEMIIEMBIM KO3 (UIIMEHTOM
CIETUICHUs, OyZeT MHOTOKPATHO U MOTIEPEMEHHO Pa3BOPAYMBATHCSA TO B OJHY, TO B JAPYTYIO CTOPOHY
TakK, 4TO, TO JIEBBIE, TO MpaBble Kojieca OyAyT OKa3bIBaThCS HA OOJIEIEHENON TOBEPXHOCTH.
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