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[naBHoOli 3agayeil, koTopas CTOMT MNeped NpeanpuATHSMM aBToMobunecTpoeHus B Pecnybnnke Benapych, sBnseTcs npous-
BOJCTBO KOHKYPEHTOCMOCO6HOM 1 HafeXKHON TEeXHUKW, KOTOopas NoCTasNseTCA He TONbKO Ha BHY TPEHHUI PbIHOK, HO U Ha PbIHKK
[anbHero n 6/v>KHero 3apybe>kbs. PelueHnio 3TUx 3agay cnocobcTBYeT BHeAPEHWE B KOHCTPYKLMIO aBTOMOBUNS PasnyHbIX MUK-
POMPOLECCOPHbIX CUCTEM, MO3BONAIOLLMX MOAHATD MoKasaTenm ero apeK TUBHOCTY Ha KaueCTBEHHO HOBbIN ypoBeHb. Hanbonee
NepcrneKTUBHLIM HanpaBneHeM 37eKTPOHM3aLMM aBTOMOBUAS ABNSeTCA ero 60pTOBOe AMArHOCTMPOBaHWE. VI3ydeHne [aHHOMO
BOMPOCA, aHa/M3 aKCnayaTaunn, TEXHUYECKOTo 06CTy>KMBaHNA 1 MPOBEAEHHBIX PaHee PEMOHTHbIX BO3AECTBWIA NpuBenu K yrny6-
NEHHOMY WCCNef0BaHNIO N pa3paboTke 60PTOBLIX CUCTEM ANArHOCTUPOBAHUA TEXHNYECKOro COCTOSAHUA TOPMO30B aB T OMObUeN,
Tak Kak N1aHoBo-NpeaynpeanTebHas cucTema TeXHUYECKOro 06CNy>KMBaHNA 1 PeMOHTa mcyepnana cebs.

B 9T0i1 CBA3M aKTyasbHOI ABAAETCA 3a7a4a 06ecneyeHns qUarHocTpoBaHUA aBTOMOBWNA N MUKPOMNPOLIECCOPHBIX CUCTEM ero
yNpasneHns 3a CYeT MCMO/Nb30BAHNA TEXHUYECKUX CPeACTB NOCNeAHUX. VIAEHTUYHOCT b (PYHKLMOHAIbHBIX CTPYKTYP MUKPOMNpOLIEC-
COPHbIX CUCTEM YNpaBneHNs U AMarHoCTUPOBaHMsA NO3BONMSET 3a cueT COBMECTHOrO 1CMOb30BaHMA 06LLel annapaTypsl (daTuu-
KOB, UCMOMHATENbHbLIX MeXaHU3MOB, MUKPOIBM) 06ecneunTb HenpepbIBHbLIA KOHTPONb CUCTEMbI U 00beKTa ynpasneHns 6e3 uc-
NoNb30BaHUS KaKUX-NMbOo CreLmann3npoBaHHbIX TEXHUYECKUX CPEACTB M TeM CambiM M36eXkaTb He060CHOBAHHOIO YCNOXKHEHWS
KOHCTPYKLMM aBTOMOOUNSA 1 HEO6X0AMMOCT Y pa3paboTKM JONONHATENLHOIO ANAarHoCTUYECKOr0 060pYA0BaHNS.

Heo6x0aMMOCTb CO3AaHNst NOA0OHbIX CUCTEM Bbi3BaHA TeM, YTO y 60NbLUMHCTBA aBTOMOGUNEA NPy NPOBEAEHUN ANATHOCTW-
YeCKux paboT OTMeYalTCA 3HAUMTENbHble OTKIOHEHUS NapamMmeTPOB, XapaK TEPU3YIOLLMX UX TEXHUYECKOe COCTONHWE [0 NpoBe-
[ieHVs ANarHoCTnYecknx paboT, TO eCTb aBTOMOOUNN 3KCNNyaTUPYTCA B pPAge Caydaes Npu HEAONYCTUMBIX UM KPUTUYECKUX
pe>knmax, YTo 0TpuLaTeNbHO CKa3blBaeTCA Ha paboTOCNOCOBHOCTM Y3/10B 1 arperaTos, 6e30NacHOCTY ABUXKEHUS, 3KOHOMUYe-
CKMX, 3KONOTMYECKNX WU APYTWX MokasaTensx. YacTb aBTOMOOWAeN, HaXOAAWMXCH B TEXHUYECKN UCMPaBHOM COCTOSHUM, B COOT-
BETCTBUM C rpadiukom NPOBEAEHWA pernaMmeHTHbIX paboT NoABepraeTCs NPe>KAEeBPEMEHHOMY AMArHOCTWPOBAHWMIO UMW TeXHWUYe-
CKOMY 06CTy>KMBaHWIO, T.e. 04eBNAHbI HEOBOCHOBAaHHbIE TPYAO0BbIE N MaTepuanbHble 3aTpaThl. B CBA3N ¢ 3TUM B NocnesHue rofpl
BCE Bedyllue aBTOMOOUbHbIE (IMPMbI MPUCTYNUAN K CO34aHNI0 GOPTOBLIX CUCTEM AMArHOCTUPOBAHWS aBTOMOGUENR, YTO ABAS-
eTCA B HACTOSLLEE BPEMS BECbMA aK TYa/lbHbIM.

BopToBas AnarHoCTUKa, KakK aneMeHT KOHCTPYKLMM aBTOMOOWAS, NO3BONSET NepeiTy K TEeXHNYECKOMY OBCNY>KMBaHMIO MO
(hakTn4ecKoit NOTPEBHOCTY 1 3a CYET 3TOro UCKMNOUMTbL HEOBOCHOBaHHbIE MaTepuasbHble U TPYLOBbIe 3aTpaThbl NPy NpexKie-
BPEMEHHOM 06CNy>KVBaHUM TOPMO3HOIA CUCTEMbI.

B cTaTbe pa3paboTaHbl MeTOAbl 60PTOBOro ANArHOCTUPOBAHUA CTENEHN BbIPA60TKM pecypca TOPMO3HbIX HaKNa[oK aBTo-
MOOUNSA, UCNONb3ya PaboTy TPeHUs.

Knioueswvie cnosa: 6opTOBas AMarHocTUKa, paboTa TPeHUs, NHTerpanbHbliA NoKasaTeNb, MAKPONPOLECCOPHblE CUCTEMbI, KO-
3ULNEHT TPeHus.

The main task facing the automobile industry enterprises in the Republic of Belarus is the production of competitive and reliable
equipment that is supplied not only to the domestic market, but also to the markets of near and far abroad. The solution of these
problems is facilitated by the introduction of various microprocessor systems into the design of the car, allowing to raise its efficien-
cy indicators to a qualitatively new level. The most promising direction of the electronization of the car is its on-board diagnostics.
The study of this issue, the analysis of operation, maintenance and previously carried out repair actions led to an in-depth study and
development of on-board systems for diagnosing the technical condition of car brakes, since the scheduled preventive maintenance
and repair system has exhausted itself.

In this regard, the task of ensuring the diagnosis of the car and its microprocessor control systems through the use of technical
means of the latter is relevant. The identity of the functional structures of microprocessor control and diagnostic systems allows,
through the joint use of common equipment (sensors, actuators, microcomputers), to ensure continuous monitoring of the system and
control object without using any specialized technical means, thereby avoiding unjustified complication of the vehicle design and the
need to develop additional diagnostic equipment.

The need to create such systems is caused by the fact that most vehicles, when carrying out diagnostic work, show significant de-
viations in the parameters characterizing their technical condition before the diagnostic work, i.e., vehicles are operated in a number
of cases under unacceptable or critical conditions, which negatively affects the operability of units and assemblies, traffic safety,
economic, environmental and other indicators. Some vehicles that are in good technical condition, in accordance with the schedule
of scheduled maintenance, are subject to premature diagnostics or maintenance, i.e. unjustified labor and material costs are obvious.
In this regard, in recent years, all leading automobile companies have begun to create on-board diagnostic systems for cars, which is
currently very relevant.

On-board diagnostics, as an element of the car design, allows you to switch to maintenance based on actual needs and thereby
eliminate unreasonable material and labor costs during premature maintenance of the brake system.

The article develops methods for on-board diagnostics of the degree of development of the resource of car brake linings using
friction work.

Key words: on-board diagnostics, friction work, integral indicator, microprocessor systems, friction coefficient.
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Beenenue

B ycnoBusAx prIHOYHBIX OTHOIIEHHH OJHOW U3 OCHOBHBIX 3a]ad, CTOSIIUX NE€Pel] aBTOMOOUIIECTPOUTEIIS-
MHU, SIBJISIETCS! TOBBIIICHHE TEXHUYECKOTO YPOBHS HAJEKHOCTH U KOHKYPEHTOCIIOCOOHOCTH BBIITYCKaeMOM
TEXHUKHU.

OTmMeTnM, YTO MOJYYHMBIIMM HauOOblIee MPAKTHYECKOE PACHpPOCTPaHEHHE Ha aBTOTPAHCIOPTE perJa-
MEHTHBIA XapakTep KOHTPOJIbHO-IUArHOCTHYECKUX PAaObOT HE MOXeET o0ecreduTs TpeOyeMoro ypoBHS TeX-
HUYECKOTIO COCTOSIHUS arperaTtoB, U B YACTHOCTH TOPMO3HBIX CHCTEM, TaK KaK HE YYHUTBHIBAET MHIUBUAYaJIb-
HbIE 0OCOOEHHOCTH KaXK10T0 aBTOMOOMJISI, YCIOBHUS €0 3KCIUTyaTallu, TEXHUYECKOTO 00CIyKUBAaHUS U IPO-
BEIICHHBIX paHee PEMOHTHBIX paboT [4; 5; §].

OpnuH U3 myTe# penieHus STol npobaeMbl — pa3paboTKa METOAOB OOPTOBOTO JHArHOCTUPOBAHHS TEXHU-
YECKOTO COCTOSIHUSI TOPMO3HBIX CHCTEM aBTOMOOMJICH, TMO3BOJISIOIINX NMEPEHTH K TEXHUIECKOMY OOCITYKH-
BaHUIO M0 (haKTHUYECKOH HEOOXOTUMOCTH, U 3a CUET ITOr0 HUCKIIOYUTh, C OJHOM CTOPOHBI, BO3MO)XHOCTh
9KCIUTyaTallid HEUCTIPABHOTO aBTOMOOMJIS, a ¢ APYrod — HeoOOCHOBAaHHbBIE IPOCTOU, MaTepHaIbHbBIE H TPY-
JIOBBIE 3aTpaThl, HAPUMED, MPHU NPEXKIEBPEMEHHOMN 3aMEHE TOPMO3HBIX HaKIalokK [6; 7; 9].

Lenbro uccnenoBanust ABsieTcsl pa3paboOTKa METOOUKH OOPTOBOIO IMArHOCTHUPOBAHUS CTEIIEHH BbIpa-
OOTKH pecypca TOPMO3HBIX HAaKJIaIOK aBTOMOOHIIS.

OcHoBHas 4acTh

PaccmoTpum HOBBIE MeTOn OOPTOBOrO AMArHOCTUPOBAHUS CTEIIEHH M3HOCA TOPMO3HBIX HAKJIAQJOK Ha
puMepe AByXOCHOTo aBToMoOmIst MA3. CTpyKTypHas cXxeMa CUCTEMBI OOPTOBOTO THAarHOCTHPOBAHUS CTe-
IIEHU M3HOCA TOPMO3HBIX HAKJIAOK MoKazana Ha puc. 1 [3; 10].

Anpo cucremsl — MukpoOBM, B I13Y koTopoii XxpaHUTca MporpamMma JWarHocTHpoBaHus. s cBA3U
MUKp0OBM ¢ 00beKTOM IUAarHOCTHPOBAHHUSI HCITONIB3YETCS YCTPOHCTBO COMPSHKEHMS, IPeHA3HAYEHHOE IS
MpeaBapUTeNbHON (QUIBTPALMU BXOIHBIX MHPOPMALMOHHBIX CUTHAIOB M MPeoOpa3oBaHMs UX B CTAHAApPT-
Hy10 U1t MEKpoOBM ¢opmy. YerpolicTBo oToOpakeHus! HHQOpMAIMK CITY>KUT 7Sl MHIUIIMPOBAHUS CTETe-
HU M3HOCA TOPMO3HBIX HAKJIAJOK KaXIOro Kosieca. VMICTOUHMK NMUTaHHUS HCHOJIb3YyeTcs Uil OoOecredeHust
(YHKIMOHUPOBAaHUS CUCTEMbI OOPTOBOTO IUArHOCTUPOBAHUSL.

YeTpoiicTRO -
0TOOpaKeHHA MukpoDBM CTOHIK
UHGOopMaLKK MUTaHUA

1 i !

YerpoiicTBo conpsiykeHus

JIaTIUKH TOPMO3IHOTO JaTI4uKH YTIOBOM
MOMEHTA CKOPOCTH KoJllec

Puc. CrpykrypHas cxema cucTeMbl O0PTOBOTO ANATHOCTHPOBAHUS CTETIEHH H3HOCA TOPMO3HBIX HAKIIA[0K

[Nony4yenne HeoOxoanMol HHPOPMAIIHK AJIS1 ONIPEICTICHUS CTENIEHH U3HOCA TOPMO3HBIX HAKIIQJI0OK MOXKET
MIPOW3BOAUTHCS TIPH MIOMOIIH TaTYNKOB TOPMO3HOTO MOMEHTA M YTJIOBOH cKopocTH kojec [2]. Ha pearsrOM
ABTOMOOWJIE TOPMO3HOW MOMEHT MOXKET OIPENENISTHCS C MOMOIIBIO IITATHBIX JAaTYMKOB JaBIIEHUS, yCTa-
HOBJICHHBIX B TOPMO3HBIX KaMepax WM Ha BBIXOJE 3JEKTPOIMTHEBMATHUYECKUX MOAYJISTOPOB TOPMO3HOTO
JaBIICHHSI.

C 1enpro onpeieneHrsi 3aBUCUMOCTH TOPMO3HOTO MOMEHTA OT JaBJICHUS B TOPMO3HBIX KaMmepax Hpojie-
JIAeM HEKOTOpbIE pacyeThl. M3 aHAIMTHYECKOTO CHIIOBOTO pacdeTa TOPMO3HBIX MEXaHM3MOB aBTOMOOWMIIEH
MA3 HaxoauM 3aBHCUMOCTb TOPMO3HOTO MOMeHTa Myt Ha kojiece oT ycuaus Q Ha IITOKE TOPMO3HOU Kame-
PBL, IpHUJIAraeMoro K pelyary pa3»kKMMHOTO KyJjiaka Topmosa [1]:

o= u- et - 0037 S A 7 g
rae A — xapakTepuCTHYeCKU KOI(D(UIIMEHT TOPMO3HOTO MexaHu3Ma; L — jiHa pbryara pazkKUMHOTO
Kynaka; O — yCIIOBHBIH auameTp KyJjaka; |\ — KO3(QOUIHESHT TpeHUs] MExXIy (DPUKIMOHHON HaKIaaAKOH U
TOPMO3HBIM O0apabaHoMm; hi, hy — meun JeWCTBYSI CHUITBI CO CTOPOHBI PA3XUMHOTO KyJTaka Ha KOJIOJKY.
Bxonsmmii B BeIpakerue (1) koadduruent A onpenensaior o Gopmye [1]:
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. . 11
| sin2a,—sin2(aq+By) +2B, 168 sin58° —sin278°+2 (ﬁ”)
g 4[cos ay — cos(ag + Bo)] T 210 4[cos 299 — cos 1399]
_ 168 0,848+09903+3,84 _ 168 56783 _ 0,697, @)

T 210 4-(0,8746+0,7547) 210 41,6293

rae s — paamyc TOpMO3HOTro Oapabana; | — paccTosiHHEe OT IeHTpa TOPMO3HOro OapabaHa 10 IEHTpa
OTIOPHOM OCH KOJIOJIKH; 0o — YTII0OBask KOOPJIMHATA HaYana GPUKIHOHHON HaKIaIKku; Po — yroi oxsaTta Gppuk-
IIMOHHOMN HAKIIAIKH.

TopMo3HBIE MEXaHU3MBI TIEPETHEH U 3aHEl ocell IByXOCHOTO aBTOMOOMI MA3 KOHCTPYKTHBHO OTJIU-
YaroTCs IMUPUHOM HAKIIAJOK ¥ KOMITIEKTYIOTCS TOPMO3HBIMH Kamepamu THITOB 24 1 30 COOTBETCTBEHHO.

CunoBble XapaKTEPUCTHKH TOPMO3HBIX KaMep BBIPAXKAIOTCS CIEAYIONIEH 3aBUCHMOCTBIO [1]:

Q = 146,67P — 35 (Tum 24);} .
Q = 193,33P — 30 (tun 30). ®)

[oncrapmnss 3navenns Q u3 (3) B (1), moay4nM 3aBUCUMOCTH TOPMO3HOTO MOMEHTA Ha TOPMO3HBIX MeXa-
HU3Max nepegHer ocu My ¥ Ha TOPMO3HBIX MEXaHU3Max 3agHeld oc Mz OT IaBJIEHHs C)KaTOro BO3AyXa B
TOPMO3HBIX KaMepax:

M, =170 = 1,7 - (146,67P — 35) = 249,34P — 59,5 (tun 24);} @
M, =170 = 1,7 - (193,33P — 30) = 328,66P — 51 (tun 30).

Uzmepenne yrioBoil CKOPOCTH KOJEC MOMKET MPOU3BOAUTHCS C MOMOMIBIO TAaTYUKOB MoA. 16.3843 (Ha
CTEH]IE) WJTH TATYNKOB YaCTOTHI BPAIIEHHUS KOJIEC, HCIIOIb3YEMBIX B aHTHOIOKUpoBoUHOM cucteme (ABC).

[Ipennaraemplii MeTOA TUAarHOCTUPOBAHUS CTENICHH M3HOCA TOPMO3HBIX HAKIAZOK OTJIMYACTCSA OT Tpaau-
LIMOHHBIX, OCHOBAaHHBIX Ha HEMOCPEJICTBEHHOM M3MEPEHHMH TOJIIMHBI Hakiajaok. [Ipu 3Tom npeamnonaraercs,
YTO U3HOC TOPMO3HBIX HAKJIAIOK 3aBUCUT JIMHEHHO OT paboThl TpeHus [11].

[lo manHomy meronmy [2] ompenenstoT paboTy TpPeHUS TOPMO3HBIX HAKIALOK MyTEM HHTETPUPOBAHUS
MPOM3BEICHNsI 3HaYCHUH MH()OPMAIIMOHHBIX CHTHAJIOB OT MEPBUYHBIX MpeoOpazoBareneil TOPMO3HOTO MO-
MEHTa Ha COOTBETCTBYIOIINE UM 3HaYCHUs MHOOPMAIIMOHHBIX CUTHAIOB OT MEPBUYHBIX MpeoOpa3oBateseit
YIJIOBOM CKOpOCTH Koisiec 1o BpeMmeHu. llomyueHHoe 3HaueHne paboThl TPEHHS TOPMO3HBIX HAKIAZOK IJIS
JAaHHOTO TOPMO3HOTO MEXaHM3Ma MOCie KaXI0r0 TOPMOXKEHUs MPHUOaBIIETCS K CyMMeE NPENbIIyLIINX TOp-
MokeHHi. OOmiasi cymma paOOTBhl TPEHHUsS! JENUTCS Ha 3aJlaHHOE 3HAa4YeHUEe PadOThl TPEHUS TOPMO3HBIX
HAKJIaJ0K, COOTBETCTBYIOIIEE MPEAEIbHO AOMYCTMMOMY H3HOCY TOPMO3HBIX HakIafoK. Takum o0Opazom
OIIpeaeNsieTCs CTENeHb U3HOCA.

3HaueHue pabOTHl TPEHMS, COOTBETCTBYIOIIEE MPENETbHO JIOMYCTUMOMY M3HOCY TOPMO3HBIX HaKJIaI0K
JUIE TOPMO3HBIX MEXaHHU3MOB IEpeHel U 3aJHel oceil, onpenensercs MpeIBapuTeIbHO IKCIIEPUMEHTANb-
HBIM ITyTEM Ha MHEPLIMOHHOM TOPMO3HOM cTeHze, HanpuMmep Ha ctenae I'KTU mon. 509.252, nyteM uukiu-
YECKUX TOPMOKEHUI M MHTETPUPOBAaHMA MPOU3BEACHUS 3HaUeHHH MH(OPMALMOHHBIX CUTHAJIOB OT IEPBUY-
HOTO MpeoOpa3oBaTelisi TOPMO3HOTO MOMEHTA Ha COOTBETCTBYIOIIME 3HAYCHUSI HHPOPMAIIMOHHBIX CUTHAJIOB
OT IIEPBUYHOI0 IPeoOpa3oBaTelis YIJI0OBOM CKOPOCTH TOPMO3HOro OapabaHa O BpPEMEHH.

[lony4yennoe 3HaueHne pabOTHI TPEHHUS TOPMO3HBIX HAKIAIOK Ul JAHHOTO TOPMO3HOTIO MEXaHU3Ma Io-
Clle KaXJ0r0 TOPMOKEHHS MPUOABIsETCs K CyMMe MPeIbIAyIINX TOpMOXKeHui. B pesynbrare onpenensem
3HaueHHe paboThl TPEHUS, COOTBETCTBYIOIIEE MPEACIFHO JOMYCTUMOMY M3HOCY TOPMO3HBIX HAKIaJ0K IS
TOPMO3HBIX MEXaHU3MOB NEpEIHEHN U 3aJHEN OCEil.

MaTemMaTH4ecKH 3TO 3alUIIeTCs CIeYIOIMNM 00pa3om:

* TSI TOPMO3HOTO MEXaHN3Ma NIepeHEeNH OCH:

Lo = fot M+ w1 dt; ®)
Lo = ZZL=1 Lop; (6)
* ISl TOPMO3HOT'O MEXaHU3Ma 3a/IHeH OCH:
Ly = f, My wgpdt; @
Lok = Zz=1 Lip; (8)

rae Lo, Lk — Tekyiue 3HaueHus: paboT TPEHUSI TOPMO3HBIX HAKJIaI0K COOTBETCTBEHHO TOPMO3HBIX MeXa-
HU3MOB INEepeaHell U 3alHel oceil; Wsi, Ws2 — TEKYLIUEe 3HAYEHUSI YITIOBBIX CKOPOCTEH COOTBETCTBEHHO TOP-
MO3HBIX O0apabaHOB mepeaHel u 3amHeit ocel; Loo, Lok — 3HaUEHMS paObOT TPEHUs, COOTBETCTBYIOIINE Ipe-
JIEIBHO TOITyCTUMOMY HM3HOCY TOPMO3HBIX HAaKJIaJ0K COOTBETCTBEHHO TOPMO3HBIX MEXaHU3MOB NEpEIHEN U
3aaHel oceit; p =1, 2, ..., N; N — KOJIUYECTBO TOPMOKEHUI; t — BpeMsl TpeHHUS TOPMO3HBIX HAKIIAJIOK.
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OnpenenyB SKCIIEPUMEHTATBHO Ha CTEHE paboTy TPEHHs, COOTBETCTBYIONIYIO MPENEIHHO JOITyCTUMOMY
M3HOCY TOPMO3HBIX HAaKJIAIOK, 3alHIIeM MaTeMaTHYeCKHe 3aBUCHMOCTH, KOTOpPbIE MO3BOJISIOT PaccUUTaTh
CTETICHb U3HOCA TOPMO3HBIX HAKIIAJOK IIPU OOPTOBOM TUArHOCTHPOBAHUU:

* TIEpEIHEr0 JIEBOTO TOPMO3HOTO MEXaHHU3Ma:

L, = fot M+ wiqdt; C))
A, = % - 100%; (10)
¢ [ICpEAHETO IPaBOro TOPMO3HOI'0O MCXaHU3MaA!
L, = f(f M+ widt; (11)
A, = % 100%; (12)
¢ 3aJHCT0 JICBOTO TOPMO3HOI'0O MCXaHU3MaA!
Ly = [y Miz wysdt; (13)
Ay = % - 100%; (14)
¢ 3aJHETO MMPaBOro TOPpMO3HOI'0 MEXaHNU3Ma:
Ly = [y My wpadlt; (15)
A, = % 100%, (16)

rae L1, Lo, Ls, Ls — Tekymmue 3Ha4eHHS paOdOT TPEHUS TOPMO3HBIX HAKJIAAOK COOTBETCTBEHHO IIEPEIHETO
JIEBOTO, TIEPEAHETO MPABOT0, 3aTHErO JIEBOTO U 3aJJHETO MIPABOT0 TOPMO3HBIX MEXAHU3MOB; k1, k2, k3, Dks
— TeKyIIre 3HaYeHUs YTIIOBBIX CKOPOCTE COOTBETCTBEHHO MEPEIHETO JIEBOTO, TIEPEIHETO MIPABOTO, 3aHETO
JICBOTO W 3aJIHEro IpaBoro koiec; A1, Az, As, A4 — cTenieHb U3HOCAa TOPMO3HBIX HAKJIaJ0K COOTBETCTBEHHO
MepEeAHETro JICBOTO, TIEPEIHEr0 MPABOTO, 33 HETO JICBOT'O U 3aIHETO MPABOTO TOPMO3HBIX MEXaHU3MOB.

W3 Bepakenwuit (10, 12, 14, 16) BugHO, YTO CTENEHh U3HOCA HAKIAOK TOPMO3HBIX MEXaHU3MOB MOXHO
OTIPEIETUTH MOCIIE KAXKIOTO TOPMOKEHHSI.

3akiaroueHue

Hcnonb3oBanue pabOThl TPeHUsS KaK WHTETPAILHOIO TOKa3aTessl MPH ONPEACICHUM CTEICHU H3HOCA
TOPMO3HBIX HAKJIAJOK ITO3BOJIAET ONEPATUBHO, B JIOOOH IMMEepHo AKCIUTyaTallud aBTOMOOWIISA, OMPEIEIIUTh
OCTaTOYHBIA pecypc HaKIAJOK KaXKJOTO KOJeca, a TakKe MPOrHO3WPOBATh BPeMs MX 3aMEHBI. Y Ka3aHHBIH
METOA MOKET 6BITI) HCIIOJIB30BaH TAKXKEC IJIs 06ecnequI/I${ PaBHOMEPHOCTU M3HOCA TOPMO3HBIX HAKJIAAOK

ABTOMOOMJIS WK aBTOIIOC3/1a IIpH pa3pa60TKe SJICKTPOHHOI'O IMPUBOAA TOPMO30B.
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