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CJICIIOBaTCHbHO, B Hayaji€ TOPMOXEHUS ¢ YCTaAaHOBUBILUMMCSI 3aME-
JICHUEM

v =0 -0,5j,c,ty (57)

Ilpu ycTaHOBUBIUEMCS] 3aMEUVIEHUM CKOPOCTb YMEHBbIUIAETCS MO JiM-
HEHHOMY 3aKOHY (pMc. 5.3) oT V' = j, I, o v =0.

Pewas ypaBHenue (5.7) OTHOCHTEIBHO BPEMEHM I, U TOACTaBJSAA
3HauYeHUs v’, NMOJYYUM

tyer = Ul dyer — 058,
Torna octaHOBOYHOE BpeMs
ty=t,+t, +05t, +vfj.. ~05t =1, +1,+0,5, +0/j.
IpumeMm
t+ b, + 0,38, = e

TOrga, cyutasi, YT0 MakKCUMaJlbHasi HHTEHCUBHOCTb TOPMOXEHUSI MOXET
OLITL IMOJYYEHA TONABKO MPU IOJHOM MCIMOJIb30BaHUU KO3 duLMeHTa
cuervieHust @, ¢ yyetoM (opmyist (5.6) nonyymm

tO = tC)’MM + U/((pxg)’ (5‘8)

5.3.3. TOPMO3HOM NyTH

TopMO3HOI#i 1MyTh 3aBUCUT OT XapaKTepa 3ameuieHusi aBTOMOOMIISA.
O603HaYMB IyTH, NMPOXOAMMbIE aBTOMOOMJIEM 3a Bpemsi I, #., £, U

t,.; COOTBETCTBEHHO S, S, S, M S, MOXHO 3amucarb, YTO MOJHbIN

OCTAHOBOYHHIH MYTb aBTOMOOMJSI OT MOMEHTA OOHaApyXEHHsI IPEINATCT-

BUSI 10 MOJIHOM OCTAHOBKM MOXET ObITh MPENCTABAEH B BUIE CYMMbI:
S, =8, + 8, + 8, + Sy

IlepBbie TpU 4YfieHa MNpPeACTaBASIOT cOOOM NMyTb MPOWAEHHBIN aBTO-
moOuiieM 3a Bpems £,.,.. OH MoxeT ObITh NpeCTaB/IeH Kak

S

cymm = vt

CyMM*

IlyTh, npoiieHHBbI 3a Bpemsi YCTAHOBMBLUErocsl 3aMEUIEHUs OT
CKOPOCTM ¢' 10 HYJisI, HalJleM M3 yCJIOBMSI, YTO Ha y4yacTke S aBTOMO-
6unb GyNeT IBUraThCs JI0 TeX Mop, NMoKa BCSl €r0 KUHETUUECKasi IHEPrusi
HE U3pacxOIyeTCss Ha CoBeplieHWe paGoTbl MPOTUB CUJ, MPENSATCTBYIO-
LUMX [ABMXXEHMIO, @ MPU U3BECTHBIX JONYLUEHUSIX TOJBKO MPOTUB CUIJI
P_, T e.

T0p”

mv*f2 =S P

yecT™ TOp”
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IlpeHebperass cunamu P, u P,, MOXHO MOJiyYUTh PaBEHCTBO abCO-
MOTHBIX 3HAYECHUM CUJIBI UHEPUMU U TOPMO3HOM CHUBI:

P, = mj,.. = P,

J T0p>

II€ j,., — MaKCUMAaJIbHOE 3aMelUIEHUE aBTOMOGMISI, PaBHOE YCTAHOBUB-
memycsi. Torna

72 .
mu /2 = Sycrmfycv
0,50% = S

VCijCT’
OTKyJ1a
SycT = O,SU'Z/jvcr.
C yuerom dopmynsl (5.6) nonyuum

S,er =0,50% Jo.g ~ 0,50 [(¢,8).

Takum 06pazom, TOPMO3HOI MyTh NPU MAKCUMAJBHOM 3aMeUICHUU
MpsiMO NMPOIOPLMOHANEH KBaApaTy CKOPOCIM ABUXEHUS B Hayajle TOp-
MOXEHHSI U1 0OpaTHO MPOMOPLMOHaNEH KOX(PPULHMEHTY CLEIJIEHUS KO-
JIEC C JOPOroM.

TlonHbI OCTAaHOBOYHBIIA NYTh S, aBTOMOGUNS GyaeT

So . SCyMM + Sycr = UtCyMM + 0»502/((ng) (59)
1505041

Sy = Ve + O,SUl/jycf. (5.10)

3Ha4YeHUE j, ., MOXHO YCTAHOBUTDb OMBITHLIM MYTeM, MCTIONb3Ys Hece-
JIEPOMETP — MpUOOP [UISi U3MEPEHMS 3aME/ICHUS JIBUXYLIETOCS TPaHC-
MOPTHOrO CpeacTBa.

5.3.4. NokasaTenn HHTEHCUBHOCTH TOPMOIKEHHS

OueHouyHBIMU MoKaszatenaMy 3(PQPEKTUBHOCTH MIM MHTEHCUBHOCTH pa-
Ooyelt U 3amacHOM TOPMO3HBLIX CUCTEM SIBJSIOTCS YCTaHOBUBLEECS 3a-
MELNIEHUE j,.,, COOTBETCTBYIOLLEE JBUXEHUIO aBTOMOOUSI MPU MOCTOSH-
HOM BO3IEUCTBUU HA TOPMO3HYIO NEJIb U MUHUMAIbHBIN TOPMO3HOM
nyTb, S, — paccTosiHUe, MPOXOIMMOE ABTOMOGMIIEM OT MOMEHTA HAXa-
TUs1 Ha nejajib 10 OCTaAHOBKHM.

JlJis CTOSIHOYHO#M W BCIIOMOTraTesibHbIX TOPMO3HBIX CHUCTEM 3P PEKT-
HOCTb TOPMOXEHHUS OLIEHUBAETCS CYMMAapHOH TOPMO3HOW CUJION, pa3BM-
Ba€MOI1 TOPMO3HbIMM MEXaHU3MaMU B KaXXIOM U3 3TUX CUCTEM Hopma-
TMBHbIC 3HAYCHUS OLICHOYHBIX [MOKasaTeNed ISl aBTOTPAHCIOPTHBIX
CPELCTB, MPUHUMAEMBIX K TPOU3BOLACTBY, Ha3HAYalOT U3 YCIOBUI COOT-
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BETCTBUSI UX MapaMeTpaM JiydlllMx MOJAENEN C yYETOM NEPCNEKTHUB Pa3By-

TUSl B 3aBUCUMOCTM OT KaTeropuu asToTpaHcroptHoro cpenctsa (ATC)
(tabn. 5.2).

Tabauya 5.2. Kateropud aBTOTPAHCNOPTHHIX CPEACTB

Kaveropun | [onHas macca ATC, 7 ATC
M, Cooraercrayer nonHoit | AstoBychl. Mlaccaxupckve asTomobunu v ux Moandukauymm. Macca-
macce 6a3osoit Mopienu XMpCKe aBTON0E3/A C YMCHOM MeCT Ans cuaenms He Gonee 8
M, Do5 To xe, umetowme 6onee B MecT ann cupeHua
M; Cebitue 5 To xe
N, Ho 3,5 Ipy3osbie asToMoGUnK. AsTomobrm-Tarauu. Fpysosbie aBTONoE3aa
N, Cebiwe 3,5 1 no12 To xe
Ny Cebie 12
0O, Do 0,75 Npuuentl ¥ nonynpuLent
0, Jo3,5 Toxe
0, Jo 10 "
O, Ceuiwe 10 "

Beuay 60Jb1IOr0 3HaYEHUs] CBOMCTB, ONPEAENSIONMX O6€30MacHOCTh
JIIBMXXCHUSI aBTOMOOWISI, UX perjiaMeHTalusi SBJIsIETCs1 MPEIAMETOM psiia
MEXIAYHAPOIHbIX JNOKYMEHTOB. TOPMO3HbBIE CBOWMCTBA perjiaMeHTUpPOBa-
HbI ipaBunaMu Ne 13 KomuTera Mo BHYTpeHHEMY TpaHcnopTy EBporneit-
ckoit DxoHomuueckoit Komuccun Opranusauuu O6beavHeHHbix Hauui
(ESKOOH). B cooTtBeTcTBMY € 3TUMU NpaBuiaMu B Poccuu paspaboraH
TOCT 25478—91 nns aBTOMOOMJIEH, HaxXOASILUMXCSl B 3KCIUlyaTalMU.
Onupasics Ha 3toT [OCT, [lpaBuna AOpOXHOrO JABVXEHUSI YCTaHABJIU-
BalOT HOPMATUBHbIE 3HAUYEHUs TOPMO3HOro MyTH M YCTaHOBUBLIETroCs
3aMeIEHUs U1sI aBTOTPAHCIIOPTHLIX cpeacTB (Tabn. 5.3), npu Hecobo-
JIEHUW KOTOPBIX IKCIUTyaTalMsl TPaHCIOPTHBIX CPEICTB 3arpeLiaercs.

Tabauya 5.3. Yenosus, NpH KOTOPBIX 3aNpellaeTcs 3KCIyaTaluHA aBTOTPAHCNIOPTHBIX
cpencTs

TopMO3HOit NyTb, M, YcTaHoBUBLIEECS 3aMEf- l
ATC 2
e bonee neHue, M/C*, He MeHee
Jlerxosuie asTOMOGMAM, B TOM YMCAE C NPULIENOM 14,7 58 '
l'py3osuie aBToMoGMAM 1 aBTOGYCHI 18,3 5 l
['py3osbie aBTOMOGHM C NPULIENOM (NONYMPULIENOM) 19,5 5
JByXxonecHbLIe MOTOLMKIL ¥ MONEAL! 7.5 55
Motoumkb! ¢ 6OKOBLIM NPULIENOM 8.2 5
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Ipu npoBepke Ha CooTBETCTBUE NoKazaTesieit TOPMOXEHUST TaHHOM
Tab/MLE WCMBITAHUSI MPOBOAST Ha FOPU3OHTAIBHOM Yy4YacCTKe HOPOru C
POBHBIM CyXHM, YMCTBIM LEMEHTHBIM WM achabTOBETOHHbIM MOKpbI-
THEM TIpM CKOPOCTH B Havale TopMoxeHust 40 KM/y mwis aBTOMOGOMIEH,
apToOycoB, aBTONOE3n0B 1 30 KM/4 — I MOTOLIUKJIOB. TpaHcnoptHoe
CPEACTBO MCINBITHIBAETCH B CHAPSXXEHHOM COCTOSIHUM MYTEM OIHOKpaT-
HOTO BO3AECMCTBUSI HA OpraH yrnpaB/ieHUs] paboyeil TOpMO3HOM CHUCTEMBI.

5.4. Pacnpepienenme TOPMO3HOM CHNbI MEXAlYy MOCTaMM
asTomobuna

OnTtumanbHOe pacnpeneneHne TOPMO3HbIX CHIT MEXIY MOCTaMM JBYXOC-
HOTO aBTOMOOWIISL NPU @, = @, ONPENESICT PABEHCTBO

PTopl/PTopZ = R:I/R.Z

IIpu TOpMOXEHMM MO AEHCTBUEM CWIIbI MHEPLUU TNEepEenHUt MOCT
Harpyxaetca MOMeHToM P, h, (puc. 5.1), a 3aquuit pasrpyxaetcsi. Coot-
BETCTBEHHO, HOpMaJlbHbI€ peaKkLMu R, n R, 6ynytr usmeHsTbCS. DT U3-
MCHEHMS YYUTBIBAIOTCS Ko3dhdULUeHTaMU m, U m, U3MEHEHUA peak-
LUK, KOTOpbIE ONpenensiioTcs dopmynamu (2.21) u (2.22). [Ipy TopMO-
XCHHM Ha FOPHU3OHTAJILHOM fOpore

my =1+h,/L; m, =1 o.h, /.

Bo Bpemsi TOpMOXeHUs1 aBTOMOGMIS HaUGOMbILMeE 3HAYECHUSA KO3D-
GULMEHTOB U3MEHEHHS peakuUMiA COOTBETCTBEHHO m,,; OT 1,5 no 2, my
ot 0,5 no 0,7.

Koopmunarh /,, I, u h, MeHsiI0TCS ¢ U3MeHEHMEM Harpyskuy Ha aBTO-
MOOMJIb, CNIENOBATE/NbHO, ONMTHMAIBLHOE COOTBETCTBHE TOPMO3HBIX CUJI
TaKXKE IO/KHO ObITh nepeMeHHbIM. OnHAKO (akTHYECKOE pacrpenese-
HHUE TOPMO3HBIX MOMEHTOB (2 3HAYUT M TOPMO3HBIX CHJI) Yy KaXIOTO
KOHKPETHOTrO aBTOMOOWJISI 3aBUCUT OT KOHCTPYKTMBHBIX OCOGEHHOCTE}H
TOPMO3HON CHUCTEMBI.

[Ipunsto xapakrepusosars pabovyl0 TOPMO3HYIO CUCTEMY KO3 bU-
HMEHTOM pacrnpefeseHusi TOPMO3HOM CUJIbI

BT . P-ropl/(PTopl + Prop2 ).

KosdpduumeHt B, MoxeT GbITh MOCTOSIHHBIM MK MEHSTLCSI B 3aBU-
CUMOCTH OT U3MEHEHHsI NaBJIEHUSI B TOPMO3HOI CUCTEME WU M3MEHe-
HUsT HOPMAJIBHBIX peakUMil, NeHCTBYIOLIUX Ha KOJeco.
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IIpy ONTHUMAJIBHOM DPACIPEAENIEHMM TOPMO3HOM CHUJIbI MEpENHME W
3agHME KoJieca aBTOMOOWJISI MOIYT ObITh NOBENEHb! OO OJIOKMPOBKU Of-
HOBpeMeHHo. B 3ToM cnyyae

B, =, +oohy)/L,
i€ ¢, — PacyeTHbIi KO3(PPHULIMEHT CLEMIIEHHUS.

KaxioMy 3HaueHMIO 3aMeUIEHHs] COOTBETCTBYET CBOE ONTHUMajIbHOE
OTHOLUEHWE TOPMO3HbIX cun P,/P ., Win TOPMO3HBIX MOMEHTOB
M. 01/ M., (PYC. 5.4).

Ha pucynke kpuBasi I COOTBETCTBYET IMOJTHOCTBIO IPYy>XEHOMY, KpH-
Basi 2 — nopoxHeMy aBroMo6no. C y4eTOM MPOMEXYTOUHBIX HArpy30K
MOKHO TIOJIYYMTh PSII KPMBBIX, JIEXALUNUX MeXAy KpubbiMu I 1 2. Yr1obb!
obecreYnTh CIOXHYI0 (PYHKLHMOHATbHYIO 3aBUCMMOCTb, HEOOXONMMO B
NpUBOLE TOPMO3HBIX MEXaHM3MOB MMETh YCTPOMCTBO, aBTOMaTHUYE€CKU
perynupylolliee OTHOLIEHHE TOPMO3HEIX MOMEHTOB, TaK Ha3biBaeMbli pe-
TYNSTOp TOPMO3HBIX CHII. PerynypoBaHue TOPMO3HBIX CHJI IOJIXXKHO OMpe-
AENSTHCS B 3aBUCMMOCTH OT COOTHOLUEHHMS] HOPMaJIbHBIX peakLUi IOpOrk
Ha KoJieca nepefHei M 3aJHENH Ocell B NPOLIECCE TOPMOXEHMS.

[Ipy MOCTOSHHOM OTHOLIEHWM TOPMO3HBIX MOMEHTOB CLIEMHOH BEC
aBTOMOOMJIA MOXET OBITH MCIOJIb30BaH MOJHOCTHIO TOJIBKO MpH OJHOM
(pacueTHOM) 3HaueHHMu KoadduuMeHTa cuerienus ¢, Ha puc. 5.4 abc-
LIMCCa TOYKM MepecedeHMs LTPUXoBoW mpsmoit M, /M., ¢ xpusoi [
orpenensieT pacueTHblli KO3(PGOUUMEHT CLEMJICHUs IPy>XKEHOro aBTOMO-
ounst. Hanbonee npuemieMbiMU SIBJSIOTCSI TaKME Pacy€THbIE OTHOLIC-
uust M,,/M,,,, Tp1 KOTOPBIX TOYKM MNe€pecedeHus Jiexar B obnactu
0,2 <g,<0,6.

Mtop %4

TOp 2|

Bonbliivie 3Ha4YeHUs @, UMEIOT
7 aBTOMOOMJIM, NpefHa3HauYeHHbIE [UTs]
3KCIUIyaTalMM B XOPOLUMX HOPOXK-
v HBIX YCJIOBHSIX, @ MEHbLLIME — aBTO-
) MOOMIIA BLICOKOM NMPOXOIUMOCTH.
P d Tak kak pacnpeneneHue ooLen
] TOPMO3HOM CHJIbI MeXIy MOCTaMu
HE COOTBETCTBYET HOPMaJIbHbIM pe€
aKLMAM, U3MEHSIIOLLIMMCS BO BpEMS
TOpMOXeHUs1, TO PaKTHYECKOE 3a-
MeUleHUe aBTOMOOMIISI OKa3biBacT-
cs MeHbllle, a BpeMsl TOPMOXEHMUsI
Puc. 5.4. OntuMaibHOE OTHOWEHWE i TOPMO3HOM MyTh GOJIblLE TEOpE

TOPMO3HBIX MOMEHTOB Ha MEPENHMX M pyyeckyx. [l mpuOGNMXEHUs pe-
3a0HUX Ocsix ana rpyxeHoro (I) u He

rpyxeHoro (2) aBToMobueil B 3aBUCH- 3y/bTaTOB pacieTa K 3KCNEPUMEH-
MOCTH OT 3aMEIUIEHUA TaJibHBIM JaHHLIM B ('I)OpMyJIbl BBO

2
=

el
1
’/

12 3 4 j,mwc

—— T v T T T
0102 03 04 0506 ¢
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AT  KO3pPuLUMEHT S(PEPEKTUBHOCTM TOPMOXEHMsT K, KOTOpBIit
YYMTHIBAeT CTENeHb MCII0JIb30BaHUSI TEOPETUYECKH BO3MOXHOMN 3ddex-
TUBHOCTU TOPMO3HOM cucTeMbl. [list sierkoBuix asTomobuneit K, ot 1,1
1o 1,2; nnsa rpy3oBbix aBToMobuieit u aprodycos ot 1,4 no 1,6. Torna

5 =9,8/K,,
I, = tCyMM i K')v/((pxg)’
Syer =0.5K 0" (0,8). S5

Sy = Ul + 0.5 K 07 /(0,8).

5.5. Cnocobbl TOpMOXKEHHA aBTOMOOMNS

[IpaBribHOE MCMIONB30BaHME PA3IMUHBLIX CHIOCOOOB CIYKEOHOro TOPMO-
XEHHS B 3HAYUTEJIBHOM CTENEHU onpejesict 0e30nacHOCTb OBUXEHHS,
BOJITOBEYHOCTh U HANEXHOCTb TOPMO3110M cucrembl apromoomwisi. K ta-
KM Croco0aM MOXHO OTHECTH:

TOPMOXEHHE NBUTATEJIEM;

TOPMOXEHHUE C OTCOCNMHEHHBIM JIBUIATCIIEM;

COBMECTHOE TOPMOXXEHME IBUrate/icCM U TOPMO3HBIMM MEXaHU3MaMU;
TOPMOX€EHHE C MCMNOJIb30BAaHMEM BCIIOMOraTeNIbHOM TOPMO3HOIM
CUCTEMDbI;

e CTYINEHYAaTOE TOPMOXEHHME.

Ilpu TopmoxeHuH ABUraresieM 6e¢3 KUCHOJNb3OBAaHWS TOPMO3HBIX Me-
XaHU3MOB BOIOMTEJIb YMEHbLIAET WIMU MNpeKpallaet noxaqyy toruinsa (ro-
plo4el CMECH) B LMJIMHAPHI ABUIATEIsI, B PC3y/IbTaTe Yero ero MOLLHOCTD
OKa3bIBaeTCsl HENOCTATOYHOM I MPcOJ/I0JIEHUST BO3HMKAIOILLUMX B HEM
CUJI TPEHUS W IOBUIaTesb UIPAET poJib TOpMO3a. [JaHHBIH criocob npume-
HseTCAA, Koraa TpeOyeTcss HebosiblIoEe 3aMeljieHUE.

TopMoxeHHe ¢ OTCOEAMHEHHBIM JIBUraTesieM NMPUMEHSIOT NpHU IoJ-
HOM TOPMOXEHHWU IUIaBHBIM HaXaTHcM Ha TOPMO3HYIO Mefaib.

CoBMeECTHOE TOPMOXEHHME [BUTATEICM M TOPMO3HBIMM MEXaHH3Ma-
MU MoBbiliaetT IPGPEKTUBHOCT TOPMOXEHUS, YBeJIWYMBasi IOJITOBEY-
HOCTb TOPMO3HBbIX MEXaHU3MOB M yMEHblllasl 3aTpatbi IHEPruM Ha TOp-
MoxeHue. Ha goporax ¢ MajibiM 3HaucHUEM @, MPU 3TOM YMEHDIIAETCS
BEPOATHOCTh BO3HUKHOBEHMSI 3aHOCa

TopMoXxeHHe ¢ UCTOJIb30BAHUEM BCIIOMOIaTeNibHOM TOPMO3HOM CHUC-
TEMBI NMPUMEHSIOT [UIA MOAAEPXAHUS XKEJITaeMOM CKOPOCTH IBHUXEHUS Ha
CIYCKaxX. DTOT Cnoco® MHOrA NPUMEHSIIOT B COYETAHUM C pabotoit Top-
MO3HbIX MEXaHU3MOB paboyeil TOPMO3HOM CUCTEMBI.

Crynenuatbiii cnoco® TOPMOXEHHWsI 3aKJIIOYAeTC B 4YepeloBaHHMM
YBEJIMYEHUS] YCUIIUS Ha TOPMO3HYIO MNefalb ¢ yMEHbLIEHHMEM (YaCTUYHOE
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LiilytRkdanve 1iChdiin). yMenbliChvce yCu/ins HPON3BOAUTCA 0E€3 IIOTEPU
KOHTaKTa HOTM BOIMTEJIs C TOPMO3HOW MEJaiblo NMpHU BHIOPAaHHOM CBO-
OonHoM xone. BpeMsi HaxoXIeHMsI Mefaad B HaXaTOM COCTOSSHUM YBe-
JIMYMBaAETCsl NI0 Mepe YMEHbLLIEHHUsI CKOpOocTH aBToMobwinsa. Koneca aBto-
MoOwIsl, Graronapsi TAKOMy Harpy>XeHHI0O TOpMO3HbIMM MOMEHTAMM, Ka-
TATCSl € YAaCTHUYHBLIM MPOCKalIb3bIBAHUEM TMOYTH HA IpaHM OJIOKMPOBKH
Kosiec. B pesynbrare 3¢ppekTMBHOCTL TOPMOXEHMS TONy4YaeTcs NOCTa-
TOYHO BHICOKOM. Takoil crnoco® TOPMOXEHHUS MOXHO PEKOMEHAOBATh
TOJIbKO BOAUTENSIM BBLICOKOM KBaIM(PHUKALIMM, TaK KaK IUIA TOro, 4roObl
yIep>KaTbh KOJIECa Ha IPaHM 103a TPeOYeTCs OMbIT U BHUMAaHME.
OpHako M NMpU CTYNEH4YaTOM TOPMOXEHWM MOJHOCTBIO MCHOJIB30-
BaTh CLIETUIEHHE KOJIEC C OOpPOroM He yOaercs. OTOro MOXHO u3bexarb
TOJIBKO MYTEM PETyJIMPOBaHMs1 TOPMO3HbIX cwil. PerynupoBaHue TopMoO3-
HBIX CWJI MOXET ObIThb CTaTUYECKUM M AMHaMMyecKMM. O cTaTMyeckoMm
PEryJIMpOBaHUM rOBOPWJIOCH B paszene 5.4. Takoe perynupoBaHue yiyu-
1HaeT HMCIOJIb30BaHME CLIENHOIO Beca aBTOMOOWJISI, HO HE MCK/IIOYaeT
ONnOKMPOBKM KOJIEC.
JMHaMHyecKoe peryiMpoBaHUe OCYLIECTBISAETCS C MOMOLIBIO aHTH-
OGJIOKMPOBOYHBIX YCTPOICTB. Bosbllioe pacnpocTpaHeHHe MONYyYMIM aH-
THUOJIOKVPOBOYHBIE YCTPOMCTBA, aBTOMAaTUYECKHM YMEHBLIAIOWIME TOPMO3-
HOM MOMEHT MNpM Hayajle CKOJIbXEHMS KOJIEC M Yepe3 HEKOTOpPOE BpeMsl
(ot 0,05 no 0,10 c) BHOBb yBeNMUYMBAIOLIME €r0. AHTUOIOKMPOBOUYHBIE
YCTPOMCTBA NOJDKHHI OTJIMYATHCS BHICOKOM 3(P(HEKTUBHOCTHIO U HaIeX-
HOCTbIO. B MPOTMBHOM cliyyae OHU CHUXAIOT 6€30MacHOCTb ABUXEHMUS,
MOCKOJIbKY TEXHHKa TOPMOXEHHS, pacCUMTaHHasi Ha paboOTy aHTHUOJIOKU-
POBOYHOI'O YCTPOICTBA, BLI3BIBAET OJIOKMPOBKY KOJIEC M B Cliydae BbIXona
YCTPOWCTBa U3 CTPOSi, U B CIy4ae ero HeYeTKOW paboThl.
PalMonanbHoe ynpasieHHe aBTOMOOMIIEM MPENNoaraetT KOMILIEKC-
HO€ MCIOJIb30BAaHUE BCEX MPUEMOB TOPMOXEHMUS.
CpaBHenne 3(h(HeKTUBHOCTH pa3iMYyHbIX CIIOCOO0OB TOPMOXEHHUSI Ha
Zlopore € BbICOKUM KO3 PHULMEHTOM CLIETUVIEHMSI MOXHO MPEeNCTaBUTh Ha
OCHOBaHMH CJIeAYIOLLUMX JaHHbIX. [1pyM HauanbHOM cKopocTH aBTOMOOWUIIS
36 xM/4 Ha acaibTOBOM LOcCE € KO3 ULMEHTOM CONPOTHBICHMS
vy = 0,02 1iMHa TOPMO3HOTIO MYTHU COCTABNSET:
e IPH OBHUXEHUU HakatoM — 250 m;
e IpH TOPMOXEHMMU OBurareseM — 150 m;
® [Py TOPMOXEHUH C UCIOJb30BAHMEM BCIIOMOTaTeSIbHOM TOPMO3-
HoW cuctemMbl — 70 M;

e MpH CIyXEOHOM TOPMOXEHMH C OTCO€NMHEHHbIM IBUIaTeJIeM —
30—50 mM;

* MpPY IKCTPEHHOM TOPMOXEHHMH ABUratesieM COBMECTHO ¢ paboueii
TOPMO3HOM cucreMoit — 10 M.
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5.6. OCO6EHHOCTM TOPMOXKEHMS aBTonoe3na

[lonb3ysick cxeMOil cui (pUC. 5.5). OEACTBYIOLUMX MPU TOPMOXEHMM Ha
FOPM3OHTAJILHOWM JOPOTe Ha 3BEHbs! MPHULENHOIO aBTOMNOE3Ma, U cyurtas
P, =0, MOXHO 3anucaThb Uil aBTOMOOWJIsI-TArava

ijTT =gYT+l)l|p/m'r) (5.12)
1A npuULena

ijTﬂ =gY|| + Pnp/mm (5'13)
rae y = >R, /G — ynenbHasi TOpDMO3Has CHia.

EciM cYMTaTh, YTO CLEMHOE YCTPOMCTBO XECTKOE W HE MMEET 3a30-
POB, TO jcr;=Jycrn ¥, MPUPABHUBas NpaBblc HaCcTH paBeHcTB (5.12) n
(5.13), nonyuum

Pnp = Gan(Yn YT)’ (514)
e G, = G.G, /(G, + G,) — NPUBENCHHAs CWJIa TsHKECTH aBTOMOE3/Ia.

B cootBetcTBuM ¢ dopmysioit (5.14) rianmMonencTBUE TAraya u npu-
Liera pY TOPMOXEHMM 3aBUCHUT OT COOTHOLUCHUS Y; U ¥, KOTOPOE MO-
XeT UMeTh TpH BapHaHTa:

1) ecnuy, =¥, T0 P, = 0, TOpMOXeHME rsirada v mpuuena CHHXpOHHO;

2) ecM vy, > ¥,, TO P, >0, T. €. mpuuen ycujnsael TOpMOXEHNE TsIraya;

3) ecn y, <Yy, TO P, <0 ¥ npy TOPMOXEHMM ABTOMNOE3/a MpULET
HakaThIBaeTCs Ha Tsrad.

[lepBblii BapUaHT SIBISIETCS MOEAJIbHBIM, HO PaBEHCTBO Y, =Y, B
OGBIYHBIX TOPMO3HBIX CHCTEMaX C MHEBMATH4E€CKMM MPHBONOM NOCTHUI-
HyTb HE ynaetcs.

Bo BTOpoM BapuaHTe 00eCreYMBaeTcsl pacTsKeHUE aBTONoe3na rpH
TOPMOXEHHH, YTO MCKIIIOYAET €T0 CKJIANbIBAHUE M, CNIENOBATENBHO, €TI0~
COOCTBYET MOBBIILEHMIO YCTONYMBOCTH aBTOMOE3/a. IIpy OOBIYHEIX TTHEB-
MaTHYecKMX NpUBOJAX 3TO BO3MOXHO B Cllyuae MCKYCCTBEHHOIO yBEJN-
YeHKst BpEMEHH cpabaTbiBaHMs TODMO3HOM CUCTEMBI TAraua, 4To CYLIeCT-
BeHHO cHixaeT 3(Q@EKTUBHOCTb TOPMOXEHHsl aBTOmnoesfa B LEIOM.
Kpome 3T0ro, yBeJIM4UBaeTCsl BEPOATHOCTb NOCTHXEHHs MOJTHOTO CKOJb-

Puc. 5.5. Cxema cui, 0eiCTBYIOILIMX Ha aBTONOE3 NpU TOPMOXCHUH
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KCHUS KOJIEC TMpULENA, B PE3yNbTaTe€ Yero NpULEeN HAaYMHAeT CIION3ath
BOOK M TSIHET 3a cOBOW BeCh aBTOMOE3.

IloaTOMy TOPMO3HbBIE CHUCTEMBI COBPEMEHHBIX aBTOMNOE3NOB C INHEB-
MaTUYC€CKMMHU NPUBOIAMM PAacCYUTaHbl B OCHOBHOM JUISI TPETHETO BapM-
aHTa, T. €. OObIYHO MIPY TOPMOXEHUM aBTOMNOE3a NpULIEI HaKaTbiBaeTcs
Ha TATa4, YTO MOXET MPUBECTH, a MHOTA M NPUBOIUT K MOTEPE YCTOW-
YMBOCTH B BUIE TaK Ha3blBAEMOIO CKJIANLIBAHMS aBTONOE3/Aa.

5.7. lopOoxKHO-TPpaHCNOpTHas IKCNepTMH3a

JLOPOXHO-TPaHCIIOPTHOM 3KCTEPTU30M (AT3D) HasbiBAIOT HAyYHO-TEX-
HUYECKOE MCCIe[OBaHKE NOPOXHO-TPAHCIIOPTHOIO MpoucLiecTBus. Jo-
POXHO-TpaHCNOpTHHIe npoucuiectBuss (JTIT) BozHukawoT B pe3yJibrate
HapyLICHUs] PeXUMOB IBMXEHMsl TPAHCTIOPTHBIX CPEICTB, BBI3BABIIErO
TPaBMbl MJIM CMEPTb JIIONEH, MOBPEXIEHWS TPAHCTIOPTHLIX CPENCTB M
TPY30B, COOPYXEHUI WIM HAHECEHUsI KaKMX-TM60 Ipyrux MaTtepUaibHbIX
yuiepoos. Ilpu [ITD 3Kcnepr BbISACHSAET TEXHUYECKIE npuuyuHsl JITTI,
OTpPENENACT CKOPOCTH ABMXKEHHMS, TOPMO3HOW M OCTAHOBOYHBIN MyTH
TPaHCTIOPTHBIX CPENCTB U T. I.

Lenvio ITD siBnsiercss nonyyeHue HayuHo OGOCHOBAHHOI Xapakrte-
PUCTHKHM TNPOMCIIECTBUS. ONpENe/ieHUE €TI0 OGBEKTMBHEIX NPUYMH W
BO3MOXHBIX CNOCOOOB MPENOTBpPAlUEHMs], a4 TAKXKEe aHAIM3 TOBEICHUs
YHaCTHMKOB TIpOHCLIECTBHSI BO BCex ero ¢asax. B pesynbrare akcneptu-
3bl IOJIKEH OBITh MOJyYEH OTBET Ha BOMPOC, MMEJT JIM MECTO HECUYACTHbIIA
Cilyyad MM XK€ NPOMCLIECTBME SBWIOCH CIEACTBHEM HerpaBUJIbHbIX
JEVICTBUIA €ro y4yacTHUKOB, npeHeoperwmx TpeboBaHUsIMU Ge30MaCHOCTU
WJIK HECBOCBPEMEHHO BBIMNOJIHMBLUMX HEOOXOLUMBIE NEMUCTBUS TS MCK-
moveHust IITII u cHuXeHus TsXecTH onacHbIX MOCTeNCTBMIA.

WcxomHbIMU NaHHBIMKM JUISL TIPOBEdEHUS 3KCMEPTU3LI CIyXaT pe-
3ynbTaThl OCMOTpa MeCTa MpPOUCLIECTBUSI W aBTOMOOWJIEH, a Takxe pe-
3yJIbTaThl ONpOCa YHaCTHMKOB M O4€BUILIEB NAHHOIO MPOMCILECTBMSI.

PaccMoTpuM B KauecTBe npumepa HTI1, pesynbratoMm Kotoporo Guis
Hae3/1 aBTOMOOWIIS Ha mewtexona (puc. 5.6). ABTOMOBUNIb A RBUraICs HA
PacCTOSIHUM §, OT TPOTyapa, Ha Kpalo KOTOpOro Haxonwics neiiexon //
(nonoxenne 1). Korna MEXIy aBTOMOOWJIEM M MELIeXOA0M ObUIO pac-
CTOsiHME S, MelIexon Havyall IBUXEHHE 10 MPOe3Xeil YacTu NEePreHAMKY -
JISIPHO HaNpaB/IEHUIO OBMXeHUs aBToMOOUns. Ha puc. 5.6 nosoxeHue
aBTOMOOMJISL M MELIEX0na, COOTBETCTBYIOLIEE 3TOMY MOMEHTY, OTMEYEHO
urgpon 1. Boourens 3atopmo3un, ogHako M3GexXath Hae3a He cCMor
ABTOMOOWIb, ynapuB mneluexona (nonoxenue I1I), mepemectuncsa euie
Ha HEKOTOPOE pacCTOsiHNE U OCTaHOBMIICS (rnosioxenue 1V).
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Puc. 5.6. Cxema JITI

Ha mecte npouciuecTBusi GUKCUPYIOT JUIMHY S, Cliefia 103a LIMH 110
fopore, nepeMeLleHMe S, aBTOMOOMIIsI 1oCie ero Hae3la Ha MeLIexona, a
TaKoke TYTh, MPOIIEHHBIA MELUEXOJOM 110 POe3XKei 4acTW O Haes[a.
[IpoBensi cnencTBEHHbIH SKCMEPUMEHT, 3AMCPSHOT 1ECENIEPOMETPOM MaKCH-
ManbHOE (YCTaHOBHMBLIEECS) 3AMELIEHUC /., WIK C NMOMOLLUBIO NEPEHOCHBIX
nprOopoB KO3(PGHULMEHT CLUEIUIEHUS B 301C 1IPONUCIIECTBUS. Ha ocHoBa-
HMM OMNpoca CBUIETENIe M APYIMX [AllHbLIX YCTAHABIMBAIOT NPUMEPHOE
3HAYEHWE CKOPOCTH U, C KaKOW NepeMeuiuIcsi NCLIeXos Mepen HaesloM.
Ocra/ibHble JaHHBbIE, HEOOXOAMMBIE [UIsl pacicra, OObIYHO ONPEAENsIIOT Mo
TabnMiIaM, COCTaBJIEHHBIM B pesysibTare JKCICpUMEHTOB. Eciau makcnma-
JIbHOE 3HaYeHWE 3aMEJIEHMS j,., SKCMEPUMCHTAILHO HE ONpEnenuTh, TO
ero BLIMCISIOT 1o dopmyse (5.11), 3anasiimnct KOIpGULUMEHTOM K.

[TocnienoBaTeNbHOCTh aHaJM3a MPOMUCILECTBUMSA TIPU €ro UcciaenoBa-
HUM TaKOBa.

Ucxons w3 dopmyn (5.7) u (5.8), HaxousiT Ha4aJIbHYIO CKOPOCTb aB-
ToMOOWIA Tnepen TOPMOXKEHUEM:

v =0,5j et + 28 cidver + 05yl Y .

Ipenebperass MOCJNEIHUM CJlaraeMbiM TONKOPEHHOIO BBIPAXEHUA
BCJIEACTBME €r0 Majioi BEMUUYMHbI, MOXHO Hanucarb

U= 035.1 yCTtH + VzSyCTj yer -

3ateM onpenensaoT CKOpoCTh ABTOMOOWJISI B MOMEHT €ro Haeisna Ha

rneuiexona
v, = 1/2SijCT .

3uast v M U,, MOXHO HAaWTH BPEMs IBIXEHHMsl aBTOMOOMJIsI C TOTO
MOMEHTa, KOTAa BOAMTENb Hayal pearupoBarh Ha meiuexona, 10 MOMEH-
Ta Hae3fa Ha Hero:

I, = IC)’MM + (U - Uy )/ch-r'
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HlvpyHo# nonock! nBUXeHUs Nneexona yaile BCero rnpeHeoperaos
T. €. U300paxaloT ero B BUIle TOYKH. CxopocTb meurexona cynTalor no
CTOAHHOW. Torna Bpemsi HBWXKEHUS Mnellexoma o NMpOe3Xe 4Yactu f

MOMEHTa Hae3a
t,=S,/v,.

YcioBre cBoEBpEMEHHOCTH TOPMOXEHUS aBTOMOOMJISI MOXHO 3arMm

CaTh CJICAYIOLIMM OOpa3oM:
1, >t

Ecnu 3to ycnoeue He BBIMOJIHEHO M BPEMS f, MEHbLUE BPEMEHH I,
TO BOAMTEJIb AEHCTBOBAT C OMO3JaHMEM M aBTOMOOMIIL ycnesn nepemec
TUTBCA U3 nosioxeHus I B nonoxenue II.

Y100H ycTaHOBUTH, MOT K BOIMTENL U30€eXaTh Hae3na Ha IeLuexo
Iia, ecyin 6bl He NPOU3OLLIO 3TO 3arasibiBaHue, ONPeNeNsioT ero Bpems

Lian =15 — 1.
3a 370 BpeMsi aBTOMOOWIIb, IBUTASCH C Ha4yaJIbHOM CKOPOCTHIO v, e
PEMECTUIICSL Ha pacCTOSsTHYE

S

3an
CornacHo puc. 5.6 paccrosinue S MEXIy nepeaHei 4YacTtbio aBTOMO-

OWIs U MeexogoM B MOMEHT Hayiana NBMXEHHUS MOCNEAHEro Mo npoes.
XeH yactu

= thal’l *

S=8+8.,,-5,
e S, — OCTAHOBOYHBIN MyTh aBTOMOGHLIS.

Ecnu B pesynbrate pacuetos NMOJIYYUTCS, YTO PACCTOSSHUE S GONbLLI
OCTaHOBOYHOTIO MYTH S,, TO BOAMTENb MOT, NIPUMEHUB 3KCTPEHHOE TOp-
MOXEHHE, OCTAHOBUTbL aBTOMOOW/Ib 1O JIMHMM CJIEJOBaHUs MNeLiexoa
[Ipu S'< S, BonuTenb He MMe BO3MOXKHOCTH NPeflOTBPaTUTh Hae3]I MyTeM
TOPMOXEHMSI, TaK Kak MELIeXON Hayal NBMXKEHME Ha CAMILIKOM Majiowm
PacCTOSIHMM Mnepes aBTOMOOMIIEM WM ABUTAICS ¢ OOJBILION CKOPOCTBIO.

5.8. Onpepenenme nokasarenes TOPMO3HOM AMHAMMYHOCTH
aBToMOOMNA

OLEHKY TOPMO3HBIX CBOICTB aBTOMOOWJISI MIPOBOISIT 3KCNEeprMeHTAaJIb
HbIMW (IOPOXHDBIE U CTEHIOBbIE MCMBITAHKMSA), @ TAKXE pacYeTHO-aHaIU
TMYECKUMU MeTtonaMu. K HUM oTHocsSTCs:
* ucnbiTaHua tvna 0 — nposoasitcs NP XOJIOOHBIX TOPMO3HBIX Me
XaHU3Max aBTOMOOMISI ©€3 Harpy3kM ¢ BKJIIOYEHHBIM MU OTKJIIO
YCHHBIM [BHIATENIEM OT TPAHCMUCCHU;




image18.png
e MHCMNBITaHMS THUNAa 1 — MPOBOASITCS NMPHU HArpeTbiX TOPMO3HbLIX MeE-
XaHHM3MaX YU MpH MOJIHOCTHIO HAarpy>€eHHOM aBTOMOOMIIE;

e HcrnbiTaHus TMNa II — npoBoasTcs Ha 3aTAXHbBIX CIyCKax.

Ycunvsa Ha TOPpMO3HOM Mefanu npyv BceX BUAAX UCMBITAHUMA He JOJi-
KHHI npeBbiliaTh 490 H 11 HOBbIX aBTOTPaHCMOPTHBIX CPENCTB KaTero-
Wit M|, 1 HAXOASILMXCS B AKCIUyaTaumm Kareropuit M, M,, M; n 687 H
11 OCTAJIBHBIX KaTeropuit. Ycuine Ha TopMo3HOM pbiyare — 392 H.

HopMaTuBHbBIE 3HAY€HMS j, . /Uit ucnbiTaHui tMna 0 HOBBIX aBTO-
PaHCIIOPTHHEIX CPENCTB NpUBoIATcs B Tabn. 5.4.

[abauya 5.4. HopMaTHBHBIE 3HAYEHHS jyc, A5 MCHbITarus Tuna 0

Kareropus ATC
Napametp e
My | My M5 | N N, N;
HayanbHas CkOPOCTb TOPMOXEHUS, KM/u 80 60 70 50 40
YcTaHoBuMBLLEECA 3aMeffieHre TOPMO3HOM
CHCTEMSI, M/C2, He Mexge:
paboueit 7 0 - 55 -
L 3anacHoim 29 2,6 - 2,2 -

HopmaryiBHble 3HaueHUs j ., NPU MClIbITaHUAX THNa 1 cocraBisier
),8; Tnna II — 0,75 npuBeneHHbIX 3HAUCIHUM.

Y aBromoOuneM, HaxoOsLUMXCsi B 3KCIUlyaTauWy., HayajlbHasg CKO-
POCTb TOPMOXKEHMS IUIS1 BCex Karteropui pasHa 40 xM/4, HOpMaTHBHbIE
3HAYEHUSA j, ., JUIST aBTOMOOWIS NMOTHOM MACChl YMEHbLUEHB! NPHOIM3NTE-
ILHO Ha 25 %, a BpeMs cpabaTbhiBaHMS MPUBOAA COOTBETCTBEHHO BO3pac-
raet (HarpuMmep, Iisl Kareropuu N B [1Ba pasa).

HopmatuBHble 3HaYeHHUs] CYMMapHbIX TOPMO3HBIX CHJI CTOSTHOYHOM
TOPMO3HOM CHUCTEMBl HOBBIX aBTOMOOWJIEW TNpedyCMaTpUBalOT yAepXa-
Hye ux (MOJIHOM Macchbl) Ha yKJIOHEe He MeHee: 25 % — IS KaTeropvu
M, 20 % — s kareropuu N, 18 % — nnsa kareropur O M aBTONOE3MOB,
12 % — mig Taradeil mpu OTCYTCTBUM TOPMOXEHMSI OCTa/IbHbIX 3BEHLEB
aBTOINOE3/a.

JInst aBTOMOOMIIEN, HAXOOSILIMXCA B 3KCIUTyaTallMM, CTOSIHOYHas TOp-
MO3Hasl cHcTeMa JOJIXXKHA oDecrieunMBaTh HEMOABUXHOE COCTOSIHME aBTO-
MOOWIS MOJIHOM Macchl Ha MONbEME C YKIOHOM — 16 %, cHapsi>K€HHOro
aBToMOOMNIs 0ist Kateropun M — 23 % v nns xateropun N — 31 %.

BcriomoraTesibHass TOpMO3Hasi CUCTeMa HOBbIX aBTOMOOWJIEN [OJIXKHa
6e3 NMpUMEHEHHUSI MHbIX TOPMO3HbIX CHUCTEM OOECIEYMTb NBUXEHHE CO
ckopocThio v = 30 + 2 KM/4 Ha ykioHe 7 % npoTsixkeHHOCTbIO 6 kM. [lns
aBToMoOMIei nonHoM maccel npu v = 30 + 5 kM/4 10JIXXKHO ObITH ObeEcHe-
YEHO jy; 2 0,5 M/c’, a ISl CHApS>KEHHBIX aBTOMOGWIIEN — Jyer > 0,8 M/c.
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TpeOGoBaHusi K TOpPMO3HBIM cHcTeMaM ycraHasauBaetr I[OCT
25478—91.

JIOpOXHbIE MCTBbITAaHWSI aBTOMOOWIIEH, HaXOOSLIMXCA B 3KCIlyaTa-
UMK Ha 3(PEPEKTUBHOCTb TOPMO3HBIX CUCTEM, MNMPOBOJAT NpPH IOJHOM
Macce WIM NpyU Macce CHapsiXKEHHOTO aBTOMOOWJISI C yYETOM MAacChl BO-
OUTENSl Ha MPSIMOM, POBHOW, FTOPU3OHTAIbHOM, CyXOil Jopore ¢ L€MEHT-
HO- MM acGalbTOOETOHHBIM MOKPHLITUEM, HE MMEIOLIE Ha [MOBEPXHO-
CTH CHIMy4YHX MarepuajioB Unu Macna. LIuHbl JOMKHB OBITh YUCTHIMM,
CyXMMH M OTBeyaTb TPEOOBaHUSIM MO MpedebHOMY M3HOCY W COCTOSI-
Huio. Ilpu npoeepke paGoueit M 3anacHOM TOPMO3HBIX CUCTEM aBTOMO-
OWb pasrOHSIIOT N0 CKOPOCTH 43—45 KM/4 M OTKIIOYAXOT ABUIATENb OT
TpaHcmuccuy. B MOMEHT, Korma cKOpocTb aBTOMOOWISI [OCTHUraet
40 xM/4, IPOM3BOOSAT NOJIHOE €r0 TOPMOXEHHUE OMNpENEIEHHBIM YCHUIIMEM
Ha nefajlb NPUBOJAa TOPMO3a M DPETMCTPUPYIOT TOPMO3HOM TyTh WIIM
yCTaHOBHMBLUEECS 3aMeVIEHUE W BpeMsl cpabaThiBaHUs.

MsmeputenpbHass M perucrpupylollasi anmnaparypa, MpUMeHseMas
NpU NOPOXHBIX HCIMBITAHUAX. NOJDKHa OTBeyath TpeboBanusiM [OCT
25478—91.
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FnaBa 5
TOPMO3HAA AIMHAMMUYHHOCTb ABTOMOBMIIA

5.1. Be30nacHOCTb ABMKEHUA M TOPMO3HOH MOMEHT

Cepbe3Hoil npobnieMoi siBisieTcst obecrieyeHre 6e30MmacHOCTU IKCIUlya-
TALMWU aBTOTPAHCMOPTHBIX CPeACTB. ABTOMOOWJIbL OCTAETCS CaMbiM OIlac-
HbIM TPAaHCTIOPTHBIM CPENCTBOM, TakK Kak, umes maccy ot | no 50 1, oH
MOXET ABMUratbcsi co ckopocthbio 0 200 Km/4, ynepXuBasicb Ha J0pore
TOJILKO 3a CYET TPEHMS KOJIeC O €€ NMoBepXHOCTb. KnHeTudeckas aHeprusi
JIBUXYLIErocsl aBTOMOOMJISI OMacHa [Jisi OKPYXKaroLlUX.

EnvHcTBEHHBIN CMOCOO CNMpaBUTLCS B KPUTUYECKOM CUTyallMU C
OrpOMHOM 3Hepruerd aBTOMOOWISI — 3TO CBOEBPEMEHHO CHU3MUTB €ro
CKOpOCTb, T. €. MPUTOPMO3UTh. TOpMOXEHUE — OIHA M3 OCHOBHbIX (a3
JBUXEHUS JIIOOBIX TPAHCMOPTHBIX CPEACTB, KOTOPOE HEOMHOKPATHO MMO-
BTOpSieTCs1 B Mnpouecce paboThl M MPakKTUYECKU BCErga 3aBepllaeT 3TOT
npotiecc.

TopmoxeHne MOXeT ObITh pabouee, aBAPUMHOE, CTOTHOYHOE, a TaK-
Xe CIyXeOHOe M 3KCTPEHHOE. DKCTPEHHOE W CIy>KEOHOE TOPMOXEHMsI
OTJIMYAIOTCH JPYr OT Jpyra MHTEHCUBHOCTHIO, T. €. BETUYUHON 3aMellie-
HUSA aBTOMOOMIISI. DKCTPEHHBIE TOPMOXEHHUS BBITIOJIHAIOTCH C MakKCUMa-
JIBHOWM MHTEHCUBHOCTBIO U cocTaBisiioT 5—10 % obluero yucna TOpMO-
xeHUN. CnyxebHble TOPMOXEHUS MPUMEHSIOT U1 OCTAHOBKHU aBTOMO-
oM/ B 3apaHee HAMEYEHHOM MECTE WU ISl MUIaBHOIO YMEHBLUEHUS €I0
CKOPOCTH. 3amen/ieHUe aBTOMOOWISI MPU CIYXXEOHOM TOPMOXEHUM B
2—3 pas3a MeHblIE, YEM NPU IKCTPEHHOM.

J1s1 UHTEHCUBHOTO MOIIOLIEHUSI KUHETUYECKON SHEPTUM JABUXYLLIE -
rocst aBTOMOOWJISI UCMOJIb3YIOT TOPMO3HbIE MEXaHU3MbI, KOTOPbI€ CO3/1a-
I0T Ha KOJIECAX MCKYCCTBEHHOE COMPOTUBJEHME ABUXEHUIO. [IpU 3TOM
Ha CTYMULBI KOJIEC aBTOMOOWJISI IEMCTBYIOT TOPMO3HBIE MOMEHTH M,
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a MeX1y KOJIECOM M JIOPOrov BO3HMKAIOT KacaTesibHble peakLMN JOPOTH
(TopMO3HbIe cunbl P, ) HanpaBjleHHbIE HABCTPEYY JBHXKEHUSI.
BennynHa TOpMO3HOTO MOMeHTa M, , CO31aBAEMOrO TOPMO3HBIM
MEXaHU3MOM, 3aBHMCHMT OT €ro KOHCTPYKUUM U [aBJI€HUS B TOPMO3HOM
npusose. i Hanbosiee pacripoCTpaHeHHbIX TUIIOB NPUBOJA — [MIPAaB-
JIMYECKOro U MHEBMATUYECKOrO — CHJIa HaXaTUsi HA TOPMO3HYIO KOJIOI-
Ky MpsiMO MpONOPUMOHAIbHA HAABJEHWIO B MPUBOLE IPU TOPMOXEHMM.
TopMo3HOI1 MOMEHT MOXET ObITh orpesieneH no Gopmyie
M. =vP (5.1)

TOp ™ 0>

rne v, — Ko3GUUUEHT MnpornopuroHanbHOCTH; P, — naBieHue B TOp-
MO3HOM TpUBOJIE.

KoadpuumeHT v, 3aBUCUT OT MHOTUX (DaKTOPOB (TeMIepaTypbl, Ha-
MUYUS BOIbl U T. J1.) U MOXET U3MEHSITHCS B LLIMPOKMX Tpeeiax.

5.2. TopMO3Has cMna U ypaBHEHME ABMIKEeHMS aBToOMObMns
NPY TOPMOKEHMM

5.2.1. TopMmO3Hasa cuna

CyMMa TOPMO3HBIX CHUJT Ha 3aTOPMOXEHHBIX KoJjiecax obecrieyuBaeT co-
NPOTUBJIEHHWE TOPMOXKEHUS.

B oriinume oT ecTeCTBEHHBIX CONMPOTUBIECHUI (CUia CONMPOTUBJIEHNS
Ka4eHMI0 WM CKaTbiBalollasi CUia) CONpPOTUBIEHUE TOPMOXEHUSA MOXET
perynupoBaTbCsl OT HyJIsl 1O MaKCUMaIbHOIO 3HaY€HMSl, COOTBETCTBYIO-
LLEro 3KCTPEHHOMY TOPMOXEHMIO.

Eciun Topmo3sitiiee Kosieco He MpOCKaIb3bIBAET 10 MOBEPXHOCTH 10-
porv, ToO KMHETUYECKAsA 3HEPrusi aBTOMOOUIISI MepeXoauT B paboTy Tpe-
HUSI TOPMO3HOIO MEXaHWU3Ma M YaCTUYHO B pabOTy CHJ €CTECTBEHHBIX
conpoTussieHMH. [Ipy MHTEHCHBHOM TOPMOXEHHMM KOJECO MOXET ObITh
3a0710KMUPOBAHO TOPMO3HBIM MEXaHM3MOM. B 3TOM cJiydae OHO CKOJIb3UT
MO fopore 1030M U paboTa TPEHUEM NMPOUCXOAUT MEXAY LIMHOM U Oriop-
HOW MOBEPXHOCTHIO.

ITo Mepe yBenuueHUs] MHTEHCMBHOCTH TOPMOXEHMWS PACTYT 3aTPAThI
3HEpruy Ha NpocCKaib3biBaHWe WKH. BcrnencTeue atoro ypenMuuBaercs
ux u3Hoc. OCoGEHHO BEJIMK U3HOC LUKMH MPU BGJIOKUPOBKE KOJIEC HA [0-
porax ¢ TBEpAbIM NOKPBITUEM U MPU BLICOKUX CKOPOCTAX CKOJIbXEHMUSI.

TopmoxxeHue ¢ GIOKMPOBKOM KOJIEC HEXENATENIbHO W IO YCJIOBUSIM
6e3onacHOCTH IBUXEHUSL.

Bo-nepBbix, Ha 3a0JIOKUPOBAHHOM KOJiECE TOPMO3HAas CUJia 3Hayu-
TEIbHO MEHbLIE, YEM NMPH TOPMOXEHUU Ha IpaHu GJIOKUPOBKH.
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Bo-BTOpBIX, NMPU CKOJIbXEHUU LIHUH MO JOpOre aBTOMOOWJIb Tepsiel
ynpasJ/sieMOCTb U YCTOHYMBOCTb.

[penenvHoe 3HaYUeHUEe TOPMO3HOM CWIBI onpeaensiercss Koadduum-
€HTOM CLEIUIEHUS1 Kojieca C JOpOroi:

P Topmax — (psz'
Jnsi Bcex Konec IByXOCHOrO aBToMOOWIIs

Pmpmax = Loy t+ PTop2 . (Px(Rzl + Rzz) = (PxGa (5.2)

rae P, ¥ P, — TOPMO3HbBIE CUIIBI HA KONECAX MepefHer 1 3alHeit ocu
aBTOMOOUASI COOTBETCTBEHHO.

5.2.2. YpaBHEeHHe ABHIKE€HMS aBTOMOOHMNA NPpH TOPMOMEHMM

Jnst BbiBOA YpaBHEHUSI ABUXEHUSI aBTOMOOMISI MPU TOPMOXEHUU Crpo-
€KTUPYEM BCE CWJIBI, ACWCTBYIOLIME HAa aBTOMOOM/ib NMpU TOPMOXEHUMN
(puc. 5.1) Ha NIOCKOCTb AOPOTU:

Pt + Propa + Ppy+ Py + P+ P+ Py + P~ P, =

TOP TOP. [0
=Pp+P,+P,+P,+P P =0, (5.3)

TOp

rae P, — cuna TpeHusi B ABMratene npuBENCHHasi K KOJiecaM; 3aBUCH1
OoT pabouero obbemMa ABUraTessi, NMepesaToyHoOro Yucjia TPaAaHCMUCCHU,
paguyca koneca u KI1J TpaHcMmuccum.

[Tpu BbIKIIOYEHHOM CLEMACHUU WM Tepelayyd B KOpobke nepena
P, =0. YuutbiBasi, 4TO CKOpPOCTb aBTOMOOWISI BO BPEMsi TOPMOXEHMsi
Nnagaer, MOXHO MpUHATH, 4tOo P =0. Tak kaKk cunia rupaBIUyecKoro
COMPOTUBJEHUS] B arperatax TpaHcMUccuu P.Mana no cpaBHEHMIO C CU-

Puc. 5.1. Cunbl, aeicTByiolire Ha aBTOMOGHb NIPU TOPMOXEHH K
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noit P, €10 TOXe MOXHO TpeHebpeyb, 0COGEHHO NMPU 3KCTPEHHOM TOp-
MoxeHuU. [IpuHsATBIE monyuwieHUsI MO3BOJISIOT MNepenucaTth ypaBHEHUE

(5.3) kak
P +Pw—Pj=0mmP +Pw=Pj.

TOp TOp

YuutbiBasi popmynbl (2.10), (2.12) u (5.2), nonyuum
0,G+vyG =md

np
rae m — macca aBToMoOOwWsi; j, — 3ameJieHue aBTOMOOWIS.

PazgenuB obe yacTy ypaBHEHUsS] HA CHJIY TSXECTH aBTOMOOWJIs, MO-
JIYYUM:

o, +v =(8,,/8J, (5.4)

5.3. MokasarenM TOPMO3HOM AMHAMMHHOCTHM aBTOMOOMNS

[TokazatensiMmy TOPMO3HOI AMHAMUYHOCTH ABTOMOOWIISI SIBASIIOTCS: 3a-
MeJUIEHUE j;, BDEMSI TOPMOXEHHUS I, 1 TOPMO3HON NyThb ..

5.3.1. 3ameaneHne NP1 TOPMOMEHMH aBTOMOOUNA

Ponb paznnuHbIx cUil MpU 3aMefieHU aBTOMOOWJiISt B MPOLIECCE TOPMO-
XEeHUs1 HeoagMHakoBa. B tabn. 5.1 npuBeneHbl 3HAYEHUST CUJT CONPOTUB-
JIEHUS1 MPpU 3KCTPEHHOM TOPMOXEHHU HA NPUMEPE rpy30BOro aBTOMOOU-
Jisi B 3aBUCMMOCTH OT HayaJlbHOW CKOPOCTH.

Tabnuya 5.1. 3nayeHUs HEKOTOPBIX CHJI CONPOTHBJIEHUS NMPH 3KCTPEHHOM TOPMOXKEHHH
Tpy30BOT0 aBTOMOOMAA oGuieli Maccoii 8,5 T w k, F - 2,8 H - ¢/mM?

Eqvnuua HauanbHas ckopocTb, M/C

N 03 aepen | 1 0 | 30 % |
- S— Kr 28 112 175 252 343

% 045 18 2.8 4 53
~c(,,,,{,omE,,,e,m,. . K 170 170 170 170 170
npu f= 00,2 % 2,75 27 2.7 2,7 26

- 5050 | 5950 | 5950 | 5050 | 5950
TopmoxeHus L | e W

% 9,8 9,5 94,5 93,3 92,1

ITpu ckopoctu apuxeHust atomodbunsi 1o 30 m/c (100 km/4) conpo-
TUBJIEHUE BO3JyXa — He OGosnee 4 % Bcex CONPOTUBAEHUIT (Y JIETKOBOIO
aBTOMOOMJIE OHO He npesbilliaeT 7 %). BausiHue conpoTUBIEHUS] BO3AY-

10 - 8671 CrykaHos
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Xa Ha TOPMOXEHME aBTONOE3aa eile MeHee 3HauuTenbHo. Iloatomy npu
onpeaeneHny 3ameieHUit aBTOMOOMIISE U MYTH TOPMOXEHMS COTNMPOTHUB-
JIeHUEM BO31yxa npeHeOperalor.

C y4eTOM BbILIEYKA3aHHOTO (CM. pasgen 5.2.2) u ucnonb3ys Ghopmy-
ny (5.4) nonyyum ypaBHEHUE 3aMeaJIEHUS:

Js = (o, + w)/8,]8. (5-5)

Tak Kak KO3(pPUUMEHT @, OOLIYHO 3HAYMTENIbHO Gonblue K03bhu-

LMEHTA \y, TO MPU TOPMOXEHUU aBTOMOOMAS Ha rpaHu OJIOKUPOBKH,

KOIa YCUNME MpUXaTHusi TOPMO3HBIX KONOAOK TaKOBO, YTO AajibHeiulliee

yBEeJIMUEHUE 3TOrO YCUIIMs MPUBEIET K GIOKUPOBKE KOJNEC, BEIMYUHON
B ypaBHeHuM (5.5) MOXHO npeHedpeub. Torga

j3 = ((pX/SBp)g'

[lpy TOPMOXEHUU C OTK/IIOYEHHBIM JBUraTeneM Ko3hdUUUEHT
BPALLAIOLMXCS MacC MOXHO MPUHSATb paBHBIM eauHuue (5, ot 1,02
no 1,04).

Torna

Ja = 0,8 (5.6)
Ecnu npu TopMoxeHUn KOIPOULHUEHT ¢, HE MEHSETCS, TO BENUYU-

Ha 3aMeJICHUS OCTaCTCHA NOCTOSIHHO#M, HE3aBUCUMO OT CKOPOCTH JIBHUXE-
HUA.

5.3.2. Bpema TOPMOMKEHHN

3aBUCUMOCTb BPEMEHM TOPMOXEHUSI OT CKOPOCTH ABUXEHMSI aBTOMOOM -
NS oKa3aHa Ha puc. 5.2, 3aBUCMMOCTb U3MEHEHUSI CKOPOCTH OT BpeMe-
HU TOPMOXEHUA — Ha puc. 5.3. Bpemsi TOpMOXeHUs JO MOJHOW OCTa-
HOBKHU CKJIQJbIBAETCS1 U3 OTPE3KOB BPEMEHMU:

to=t, +tp + 1+,

rie f, — BPEMsl PEaKUMW BOIAUTENsI, B TEYEHME KOTOPOTO OH MpUHWMA-
eT pellleHWe M TMEPEHOCUT HOry Ha nenaib TOPMO3a, OHO COCTaBISIET
0,2—0,5 c;

t,p — BDEMsi cpabaTbiBaHUs NPUBOA TOPMO3HOTO MEXaHU3MA. B Te-
YyeHUe 3TOr0 BpeEMEHU TMPOUCXONUT MepeMelleHne NeTajield B MpUBOIeE.
[TpoMEXYTOK 3TOro BpeMEHHU 3aBUCUT OT TEXHUYECKOrO COCTOSIHUSA MpK-
BOJQ W €ro TUMa: [ TOPMO3HBLIX MEXaHW3MOB € I'MAPaBAUYECKUM MNpK-
BogoMm — 0,005—0,07 ¢ npu ucnonb3OBaHUN AUCKOBLIX TOPMO3HBIX ME-
xaHusmoB ¥ 0,15—0,2 ¢ npu ucnonb3oBaHUM GapabaHHBIX TOPMO3HBIX
MEXaHWU3MOB; AJisi CUCTEM ¢ NMHeBMaTtuueckum npusogom — 0,2—0,4 c;
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Puc. 5.2. 3aBucumocty noxazareneii Puc. 5.3. TopmosHas nuarpamma

TOPMO3HOIH AMHAMUYHOCTH aBTOMO-
owis or CKOpPOCTH OIBUXEHUS

%, — BpEMs HapacTaHus 3aMelieHUs1. C MOMeHTa CONPHUKOCHOBEHHUSI
AETaNeit B TOPMO3HOM MexaHU3Me, 3aMeUIEHUE YBENMYMBACTCS OT HyJisl
AO TOrO YCTAHOBUBLLEIOCH 3HAYEHMsI, KOTOpoe oOecreYyrBaeT cuna, pas-
BUBa€Masi B NPUBOLE TOPMO3HOro MexaHM3Ma. Bpems, 3aTpaueHHoe Ha
3TOT MPOLIECC, HA3LIBAETCSI BPEMEHEM HAapacTaHUsl 3aMeUIeHusi. B 3aBu-
CUMOCTH OT TMINa aBTOMOOWJS,, COCTOSIHUSI JIOPOTH, AOPOXHOI CUTYya-
LUMU, KBATU(PUKALMU U COCTOSIHMSI BOIMTENIS, COCTOSIHUE TOPMO3HOM CH-
CTEMBI f,, MOXET MeHsITbcs OT 0,05 10 2 c. OHO BO3pacTaer ¢ yBeJIMYEHMU-
€M CHMJIbI TAXECTHM aBTOMOOMAss G M yMeHblleHUEM KO3(PHULMEHTA
CLEMAEHUS o,.

Ilpy HanMuuu BO3/yxa B MMAPABAMYECKOM TIPUBOMIE, HU3KOM JaBie-
HUM B peCHMBEpE INPHUBOAA. MOINAlaHUM Macia U BOAH Ha pabouue mno-
BEPXHOCTH (PpHMKUMOHHBIX 37IEMEHTOB 3HaYeHHe 1, yBeanumpaercs. [Ipu
UCTIPaBHOM TOPMO3HOM CHUCTEME W IBHXEHUM MO CYXOMY acdasbty 3Ha-
yeHue 1, konebuercst ot 0,05 no 0,2 ¢ 115 NErkoBbIX aBTOMOOMJIEH; OT
0,05 1o 0,4 ¢ s rpy30BBIX aBTOMOGUIIE#H C FMIPABANYECKUM MPUBOIOM;
ot 0,15 no 1,5 ¢ nns rpy3oBbIx aBTOMOGUIIEN ¢ THEBMATUYECKUM NMpUBO-
nom; ot 0,2 1o 1,3 ¢ ans aBToOyCoB;

Iy — BpPEMS [BUXEHMUSI C YCTAHOBUBLUEMCS 3aMeEJIEHHMEM WM
BpEMSI TOPMOXEHUS C MaKCUMajlbHOW WHTEHCHBHOCTbIO COOTBETCTBYET
TOPMO3HOMY nyTU. B 3TOT nmepumon BpeMeHM 3amenieHuMe aBTOMOGWIS
MPAKTUYECKHU MOCTOSTHHO.

Tak Kak BpeMsi HapacTaHusl 3aMeUTIEHUSI UBMEHSIETCS 11O JIUHENHOMY
3aKOHY, TO MOXHO CYMTaTh. YTO Ha 3TOM OTPe3Ke BPEMEHM aBTOMOOGUIB
ABMXETCS1 C 3aMEUIEHMEM paBHbIM NpuMepHo 0,5/, ... Torna ymeHsble-
HUE CKOPOCTH

Av=v-0" =0,5j.1,.




