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AnHoTaums. llpuBeneHsl pe3ynbTaThl pPa3padOTKU 3JIEKTPOMEXAHHMUYECKHUX TOPMO3HBIX
YCTPOHCTB € MEXaHWYECKUM YCHUJIMTEIEM TOPMO3HOIO MOMEHTAa B BUAE NPYKHHHO-KYJAYKOBOM
My(TBI, KOTOPBIH 3a c4yeT 3¢ deKTa CaMOyCHIIEHHs! MTO3BOJIICT YBEIUYUTh TOPMO3HON MOMEHT €3
YBEJIMYCHUSI YCWJIMS TOPMO3HOHW NPYKHUHBI M, COOTBETCTBEHHO, O€3 yBENWYEeHUs TabapUTHBIX
pa3sMepOB PACTOPMAXKHBAIOINErO 3JIEKTpOMarHuta. l[loJydeHbl aHaJUTUYECKHE BBIPAKECHHUS,
MO3BOJISTFOIINE BBIOMPATh OCHOBHBIE MapaMeTPbl MEXAHUYECKOTO YCHITUTENS MIPH MPOSKTHPOBAHUU
TOPMO3a.
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Abstract. The results of the development of electromechanical braking devices with a
mechanical brake torque enhancer in the form of a spring-clutch coupling are presented. Due to the
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self~amplification effect, it is possible to increase the braking torque without increasing the brake
spring force and, correspondingly, without increasing the size of the disinhibiting electromagnet.
Analytical expressions are obtained that allow choosing the main parameters of a mechanical
amplifier when designing a brake.

Key words: electromechanical braking device, friction unit, disinhibiting electromagnet,
mechanical moment amplifier, spring-clutch coupling, braking torque, motor motor rotor motion
equation.

Beenenne. IloBbIlIEHHE TEXHUYECKOTO YPOBHS TEXHOJOTMYECKOro OOOpyNOBaHHA, B
NEePBYI0  OdUepelnb, CBS3aHO C COBEPIIEHCTBOBAHHMEM XapPaKTEPUCTHK U  PaCIIUPEHUEM
(YHKIMOHATBHBIX BO3MOXKHOCTEH HX 3JieKTpomnpuBona. lIpoBeneHHbIN aHamW3 MOKasaj, YTO IO
YCJIOBHUSIM 3KCIUTYaTalllH PAa3IMYHOTO aBTOMATH3UPOBAHHOTO OOOPYAOBAHUS BCE LIUpPE TPeOyroTCs
3JIEKTPONPHUBOA, KOTOPBIE OJDKHBI OCYIIECTBIJISATH OBICTPOE NPUHYIAUTEIBHOE TOPMOXKEHHUE U
NOCTEAYIOUYI0 (PUKCAIMIO WM TMO3UIMOHUPOBAHWE PA3JIMYHBIX IOJBIKHBIX OPraHOB B
Pa30OMKHYTBIX U 3aMKHYTBIX CHUCTeMax peryjaupoBaHusi. K sjekTponBurarenssM Takux MPUBOIOB
NPEABSBISIOTCS JKECTKHE TpeOOBaHMUs K BPEMEHHU IMycka U octaHoBa. Iloaromy mis obecnieueHust
TpeOyeMbIX TMapaMeTpoB OBICTPONEHCTBHUS, a TaKXkKe MJisl MOBBIIIEHHUs Oe30macHOCTH pPaboOThI B
TAaKUX MPHUBOJAX HEOOXOIUMO NMPUMEHEHHE CIELHANIbHBIX TOPMO3HBIX YCTPOMCTB, KOTOpBIE INPH
OTKJIFOYEHHUH 3JIEKTPOJBUTATEINSI OT CETH 00ECTIEUHBAIOT OBICTPBI OCTAHOB POTOPA M CBSI3AHHBIX C
HUM JIBIXKYIIUXCS yacTel o0opynoBanus. [Ipu OTKIFOUEHUH MUTAHUS 3JIEKTPOABUTATENS JaXKe TIPU
OTCYTCTBUHM CHEIHAaJbHBIX TOPMO3HBIX YCTPOHCTB BO3HHKAET MPOLECC CAMOTOPMOXKEHUS U
IBIKEHUE MpeKpalnaeTcs noj aeiictBueM MoMmeHTa M. cun conporusieHus. Ho 3a caer Toro, 4to
NpUMEHsIeMble Ha MPAaKTHKE MEXaHU3MBbl Nepefadyr ABIDKEHUS OObIYHO HE CAMOTOPMO3SLINECS U
3HaueHHsI M, HEBEIMKH, TO BPEMsI CAMOTOPMOXKEHHSI OKa3bIBAETCs OOJIBLINM U 3aMETHO BIIUSIET Ha
NPOM3BOIUTENBLHOCTE Tpyaa. Kpome Toro, ucrnonb3ysi cBOOOIHOE CAMOTOPMOXKEHHE HEBO3MOXKHO
o0ecreunTh TOYHOE NpPUBEACHHE Pa0OYMX OPraHOB B 33JaHHOE TOJOKEHHE U TaKuM 00pas3oM,
BBICOKYIO TOYHOCTBH BBINIOJHEHHUSI 3aJaHHBIX TEXHOJIOTMYECKHX onepaimii. ClenoBaTeNnbHO, A
MOBBIIIEHUS] MPOU3BOIUTENPHOCTH 32 CYET YMEHBIIEHUS JINTENIbHOCTH BCIIOMOTATENbHBIX
IeHCTBUH, BBIMTONHSAEMBIX O0OpyIOBaHMEM (B3aUMHBIE MOJABOABI M OTBOABl HHCTPYMEHTOB H
3arOTOBKH, OCTAHOBKA M (PUKCAIMsI B TOYKE MO3ULMOHHUPOBAHMS PA3HMUYHBIX PabOYMX OPraHOB U
KMHEMATHUYECKHX 3BEHbEB U T.OL), a TakKe Ui TMOBBIIIEHUA TOYHOCTH 0O0paboTKwy,
3JIEKTPONIPUBOBI TOJUKHBI UMETh CIIELHANIbHBIE TOPMO3HBIE YCTPOHCTBA AJISI MPHHYIUTEIBHOTO
YCKOPEHHOT0 TOpMOkeHusi. Kpome TOro, 1y TOBBIIEHUS KadecTBAa MO3MLIUOHUPOBAHHUS
HEoOXOIMMO UMETh OONIBIIVIO U CTAOMJIBHYIO BEJIWYHHY TOPMO3HOTO yCHIIUS [, KaK Ha NEpHUON
TOPMOJKEHHSI, TAK U MOCIIE OTKIFOUEHHS HANPSDKEHNST TUTAHUS.

Takum o0Opa3oM, OT MmapaMeTpoB U XapaKTEPUCTHK TOPMO3HBIX YCTPOHCTB B 3HAUUTENBbHON
CTETIEHU 3aBHCAT 00ECIeYeHNe TEXHOJIOTHIECKUX PEKUMOB padoThl 000PyIOBaHMSA, U3TOTOBJICHNE
NPOAYKLMH C JOMYyCTHMBIMH T'€OMETPUYECKMMH  MMOTPELIHOCTSIMH, IPOH3BOIUTENBHOCTD
00paboTKH, a TaKXKe HAIeKHOCTh U O€30MaCHOCTh HKCIUTyaTallii 000pyIOBAHMS.

Hesn u meroabl. OnHa M3 OCHOBHBIX NpoOieM NMpH pa3padoTKe 3JIEKTPOMEXAHHYECKHX
TOPMO3HBIX ycTpoiictB (OMTY) nnst snekTponBurarTeNiel, NPUMEHSIEMbIX B IO3UIUOHHBIX
ABTOMATHYECKUX JJIGKTPONPHUBOAAX [UIsI CTAHKOB W MPOMBIIUIEHHBIX POOOTOB, COCTOUT B
HEOOXOIMUMOCTH  TIOJYYEHHUS 3HAYUTENBbHBIX TOPMO3HBIX MOMEHTOB IIPH  OTpPaHUYEHHU
Maccora0apuTHBIX —MOKasaTesneli Topmosa. Kak Tmokasaniu TpOBEAECHHbIE HCCIENOBAHUS,
OJTHOBPEMEHHOE BBIITOJIHEHHE 3THX B3aMMOMCKIIIOYAIOINX TPeOOBAaHUI MOXKeT ObITh 00ECTIEUEeHHO
MyTeM HCMOJb30BAHUS MEXaHMYECKOrO YCHIIUTENs TOPMO3HOIO MOMEHTA, KOTOPBIH 3a cuer
s¢pdexra camoycuneHus mpu TOPMOKEHUU [1] MO3BOJSET YBENUYHTH TOPMO3HOH MOMEHT Oe3
YBEJIMYECHUSI YCWJIMS TOPMO3HOM NPYKHUHBI M, COOTBETCTBEHHO, 0€3 yBelnM4eHHs TrabapUTHBIX
pPa3MepoB PaCTOPMAKUBAIOLIETO 3NeKTpoMarHuTa. [loaTomy ObLia mocTraBieHa W pelleHa 3ajada
CO3MIaHUsI TEPCIEKTUBHOM KOHCTPYKLHH SJEKTPOMEXAaHMYECKOrO TOPMO3a C MEXaHHYECKUM
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ycunmnrtenem TOPMO3HOTO MOMEHTaA B Bupge NPYXMHHO-KYynaykoBoOW Myd Tbl n paspaboTku
AaHaAaNUTUUYECKUX BbPaXeHWNn, NO3BONSAIW WMNUX BbGMPATb OCHOBHbL € NapamMeTpb 3TOW Mydh To npwu
nNpoekKTNWpPOBaAaHUNW TopMoO3a. Pe3ynbTaTb 3TOW pab6boTh NpuBegeHb B JaHHON cTaTbe.

Pe3yf|bT8.TbI I/ICCI'Ie,EI'OBaHI/IFI KoHcTpykywusa M TY c MexaHM4YeCcKNUM ycmnurtenem

TOPMO3HOrINo MoMeHTa mMsobpaxeHa Ha puc. 1 [2, 3].

6 713 25 910

Puc. 1. TopmMO3HOe YCTPONCTBO C MeXaHUYECKUM YCUNTENIEM TOPMO3HOI0 MOMEHTA:
a- o6 Bug; 6- Nono>keHwe feTaneil ycunuTens npupasoMKHy TOM TOPMO3E;
B- CWibl, feVCTBYtOLME NPYU TOPMOIKEHUN

MexaHMWuYecKUh ycunmTenb BLIMONHEH B BUJe CUCTEeMb W3 ABYX OTXMWUMHbB X Waib 1v| 214
Wwapukos 3 pa3MmMell eHHbl X B KN WHOBMWAHBLI X KaHaBKax 4 Bbl MONHEHHBb X Ha CM € X H bl X
noeepxHocTAx wan6. NMpum pasomMKHYyTOoM 3 M TY (puc. l,a) Ha ASKOpb 5,qe|7|CTByeT TONbBKO TATroBoe
ycunue pacTopmMaxwunBatl UL ero 3neKTpomMarHmTa, 3a CcHYeT 4Yero waibhsl l n 2 3aHuMMaw T Takoe
NonNoXeHMWe, MPU KOTOPOM W apuk 3He npenaTcTBYeT NPUTATMBAHUI AKOPS 5K MarHmrtonpoBojy 6
(puc. 1,6). Mpun OTKNI YeHUU O0O6MOTKM 7ﬂpy)Kl/IHbI 8 npumxXxwumatwT AKOPb 5 K O PUKLUWOHHEBE M
Haknapgkam 9T0pM03Horo AVCKa 10 Akopb NpuM 33TOM noj BO3jgelicTBUEM AguUCKaA 10 coBepwaerT
yrnoBoe nepemMelwyeHne B Nnpegenax orpaHMYeHHOTO yrna nNnoBopoTa OTHOCUTENbHO HanNnpaBNA W UX
wTnedpToB (HanpaBneHne nepemeun, eHns Nnokazano na puc.1,B cTpenkoin). 3a cyeT 3TOoro waino6a 2
nosopauymMBaeTCcCss OTHOCUTENbHO W aibbe 1I/I wapukwm 3pa3g5mraroT wawmo6 bl 1|/| 2.3T0 npuBoagMNT K

nosasBneHMWNIK pacnopHon Cun bl N,KOTOpaﬂ cCcoOBMEeCTHO C ycumnunemm npyxmwwH 8I'IpVI)KVIMaET AKOPb K

TOPMO3HOMY ANCKY, o6ecneuyunsas yBenmueHue TOPMO3HOTO MOMEHTaA. A nsa MCKNIO YeHUSA
3aKNWHWBAaHWUA WapWMUKOB yron a BbMONHAW T paBHb M 30735° [1].

AnAa ob6ecneYyeHUA MEeXaHUYECKOTO ycuneHums TOPMO3HOFO MOMeHTa ofjHOAMCKOBOTFro 3 M TY
C ABYMS napaMu nNoBepxHOCTel TpPeHUSA, TOPMO3HOW AMUCK, cornacHo [4], moxeT 6blTb BbLIMONHEH U3
ABYX YacTel. Ha MX CMEXHB X MOBEPXHOCTAX Bb MNONHEHbB KOHMYECKNWE BbEMKWU, TAe Nomelu atw TCA
wapwukm, feiicTBUeE KO TOPp bl X npwu yrnosom nepeMeuw eHun oAHOI ns yacTelil aHaNnoruyHo
oOnNMCcCaHHOMY Bbl We.

O6WMUM HejoCTaAaTKOM [JaHHbB X KOHCTPYKLUMWIA ABNsseTCs TO, YUTO BCHA KMHeTuuyecKas aHeprus
NopaBMW>MXHB X yacTel anekTponpuBojga, KOTOp®bl e [0 NX H bl 6bl Thb OCTaHOBIEH b TOpMO3OM,
pacceuBaeTcs B ) PUKLUMOHHOM y31e, YHTO Bbl3blBaeT €ro NoBb W €HHbL W Harpes U M3HOC.

Ana nukBMJauumMm yKalaHHOTO HefgocTaTka O6bna paspaboTaHa KOHCTpPYyKLuuUS Topmo3sa,
npegcTaBneHHas Ha puc. 2. B 92TOoW KOHCTPYKLUWUW JONONHUTEeNbHOE TOPMO3HOE ycunue pgeiictByeT
CO CTOPOHB TOPMO3HOTO AuUcCKa. Bepgywasa nonymydTa l)KeCTKo 3akpenneHa Ha Bany 2 a BepomMas
nonymydoTa 3,)KECTKO coeffMHEHHAas C TOPMO3HbLB M JUCKOM-BEHTUNATOPOM 4,yCTaHOBneHa Ha Bany

C BO3MOXHOCTDbBH oceBOro nepemeuweHmus.



B pexvumMe TOPMOXEeHUA, KOrja 9NeKTPOMArHUT OTKN YaeTcsds OT MCTOYHMWKA NUTaHUA 1
AKOPb 5 nNpuxumaeTcs nNpPyXKWHOW 6 K Top-
MO3HOMY AuWCKY 4, Ha BepgomMoi nonymydpTe 3

noapnaeTcsa TOpMOSHDﬁ MOMEHT, U OHaAa BMecCTe

C TOPMOS3HB M AUCKOM 4 nepemeuaetcs K
MarHmrtonpoBogjy 7, CXWUMas npwu 3TOM
nNpyXumuHyYy 6. 9To noBbwWaeT 3hDPeKTUBHOCTSH
TOPMOXEHMNS. NMpuuem yacThb KMHeTnYecCcKon

3Hepruun Bpauwat W erocsa Bana npeBpauwaeTcsa B
NoOTeHUMWANbHY 3HEepPruw CcCXaToOW NMPYyXMUHB 6,
KoTopas nNocne OCTaHOBKW Bafna ucnonb3ayeTcs
AnNs BOo3BpaTa AKOpPS M BejOMOW NMonNymyd To B
McCXopHOE COCTOSAHMUE.

Monymyd Tbl 7 n 3 o6pasyw T npy-
XMHHO-KynaykoByt MydpTy. Mpwu >Tom Ban 2
anekTpoaBMUraTens aBnseTcs Begywum, a
nonymyd Ty 3 c 3aKpenneHHbB M Ha Hel AUCKOM -

BeHTMNATOpoOM 4 cnepyeT paccmMaTpuBaTb Kak

BefjoMbii Ban. Pa6oTa TopmMoOo3a OCHOBAaHa Ha
TOoM, 4TO BejgoOMas nonymydpTa, cTpemMsAcChb
BbWTNM w“3 3auenneHus c¢c Beagyuwei, HaudyumHaerT

nepemeuwartrbcsa B oceBOM HanpasB/ieHWMN nwvnuwb

o nocne TOTO, KaK oceBas cocTaBnsitioUwasn
PMC 2 TOpMOBHoe yCTpOMCTBO c OKPYXHOTO ycunus cTaHeT 6onbuwe
MeXaHNYEeCKUM ycunanTenem TOPMO3HOIo o y

npoTuBoOfjeiicTBYO Wed CuINbI NpyX WHb P np

MOMeHTa B BMAe I-Ipy)KVIHHO-Ky“aLIKOBOﬁ 9 T0 BO3MOXHO B TOM cnydae, Korgaga MOMEHT

M, Harpyxat uwvi BeJOMbl i1 Ban, nNpeBbCUT
HeKOoTOpoOe KpMTMUYeCKOe 3HaueHne M K

M >MK|p (1)

B 5TOM BbpaXeHUU BenmuymuHa M kp paccumTbiBaeTcs no popmyne [5]

np
M =
Ko r (2)
C
tg a(a -p ) - KB
r
B
rpe TC- cpepHnil pagmyc 3ayenneHms KynaukoB My(p Th; p —yron TpeHus B kKynaukax; kB -
KO3 hDMUMEHT TpPpeHUSA Mexjagy Banowm n BejoOMOIi nonymydTOWM; rB - paaguyc Bana; a - yron

3auenneHns KynauykosB MYy® Thl

PaccMoTpum paboTy TOpPpMO3a B Pa3/TMUYHbL X PEXUMax.

PacT oymMa> nsaHue sneKT poaBUuraTens. MNocne BKNI YeHUM anekTpopjgBUraTens Ban 2
BMecTe C Beagyuweih nonymydbp Toih 7 HaumHaeT noBopaymsaTbcaA. Mpu aTom BegomMasas nonymydpTta 3,
TOPMO3HOW AMCK 4 MW AKOpb 5 pacTopmMaxwuBatl Wero nekKTpoMarHmrta B cuny HepaBeHcTBa (1)
CTaHyYyT nepemMewatTbCsa BAO/Nb BaNla B CTOPOHY, NPOTUBOMNONOXHYW fJeACTBUI NPYXUHb 6, g0 Tex
nop, noka Topey BegOMOMNX NONYyMy®dh T 3 He AOCTUTHET ynopa, BbLIMONHEHHOro Ha Bany. Npu 3aToMm
MydhTa He Bb XO0OAWT K3 3auenneHWs, a ASKOPb 3a cCHYeT COOOGUWEHHOW eMy KMHeTMWUYECKON BHepruu
npoxoaunrt pa6ouunii BO3AYLW HBbI A 3asop (0,270,3 M M) ", AOCTUTHYB MarHmrtonpoBoOfja 7,
yaepxXuBaeTcs BO3/le HEero THATOBLM ycunuem pacTopMaxuBat Wero a3nekTpomarHumTta. Ban 2
BMecTe ¢ Bepjgyuweih 7 u BepgoMoih 3 nonymypPprtamMum HaydymHaeT CBOOGOJHO BpawaTbCcA, TOPMO3HOI
ANCK-BEeHTUNATOpP 4 c BepOMOW nNnonymyhpToll noag geicTBUMEM NPYXMUHB ClLEenNneHWs Bo3BpalWwaeTcs B
MCXOAHOEe NMONOXeHNe. 3TO CTAaHOBUTCH BO3IMOXHBM B CBSA3U C TeM, YTO NONYMYyd Thb OKa3b Bat TCH

HarpyXxeHHbM™MM”UW MOMEHTOB BeHTUNATOpa, 3HaAaYUNTEeNbHO MEeHbBW UM, HeEeM MOMEHT M Kp
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Ilpu pacropmakuBaHUU B 3aBUCUMOCTH OT COOTHOULIEHHUS] KOHCTPYKTHUBHBIX MapaMeTpoOB
My(TBI BO3MOXKHBI HECKOJIBKO PA3JINYHBIX PEKUMOB PabOTHI:

1. Ilpu nepemerieHny BeTOMOH MOIyMy(QThI BAOJb Bajia MPOCKAIb3bIBAHUE B Mape TPEHHS
MEXKAY SKOPEM S U IUCKOM 4 OTCYTCTBYET, €CJIH

M <Mr | (3)
rae My — TOpMO3HOM MOMEHT:
MT:Pnp.kT.rTa 4)

rae kr — koo HULMEHT TPeHHs B ape TPEHUST MEXIY SIKOPEM 5 U ANCKOM 4, Fr — CpeIHUH
paauyc AEHCTBUS CUJIbI TPEHUS.
B sTOoM ciiyuae Benomblii Baj OyaeT Harpy»KeH MOMEHTOM
M= M- M., (5)
rae M, — momeHT nBuratens; M, - MOMEHT CHJI CONPOTHBIICHUs, NEHCTBYIOIINX HA Bal
3JIEKTPOJBUTATENSI CO CTOPOHBI IPUBOIHOTO MEXAHM3MA.
N3 (1), (3) u (5) ycnosue paboTOCIOCOOHOCTH TOPMO3a OTPEAEIISETCS KaK
M, < My- M, <Mr. 6)
U3 (6) cnenyet, uTo TOpMO3 noiKeH uMmetb My > M, . Torna, mpuHMMas BO BHUMaHue (2) 1
(4), monmy4ynm

th((O(—p)> rc/(kT.rT) + kgorc/rd (7)
3aBucuMocTh (7) MO3BOJISIET BHIOPATh OCHOBHBIE KOHCTPYKTHBHBIE MapaMeTpbl My(pThl Ha
CTaU¥ MPOEKTUPOBAHHS TOPMO3a.
2. ITpu Hecobmonenuu ycaosusi (7), €Cii MOMEHT JIBUTATENS YBEIHYUTCS 10 BEIMUUHBI M)
> Mr + M., B mape TpeHUsT MeXOy SKOpPeM 5 W IHCKOM 4 HAaYMHAETCSl MPOCKAIb3bIBAHUE U
BEJOMBIH BaJl HATPY»Kae€TCsI MOMEHTOM

dow
M=M,+J,— (8)
2
dt
rae J, — MOMEHT MHEpLUH TUCKa-BEHTUIIATOpa 4 ¢ monyMmypToi 3; @ — yrioBas 4acToTa
BpaIeHus; ¢ — Bpemsl.
Hcxons u3 3ak0Ha COXpPAHEHUs SHEPTUH, YPABHEHUE JBIKEHUs pOTOPA SJIEKTPOIABUIATENS B
TAHHOM CJIy4ae 3alMIIETCs B CAEAYIOIEM BUAE:

d.
M@ _Mc :MT +(‘]@ +Jp)7at) > (9)

rne J, — CyMMapHbIi MOMEHT HMHEPLUMHM pOTOpA, BPALIAFOLIMXCS YacTel TOpMO3a H
MIPUBOJHOTO MEXaHU3Ma, IPUBEEHHbIE K OCH MALIUHbI.
Torna u3 (9) ¢ yuerom (1) u (8) monyuum
M -M do M, -M_ -M
X T < 7 < o c X , (10)

J dt J
U3 Beipakenus (10) cnenyer, 9TO pacTOpMakMBaHUE BO3MOXKHO, €CITH

6 p

7z

J
M- M,> MK(1+J—’”)—MT -

8 8

(11)

Takum obpaszoM, BUIHO, 4TO eciau ycioue (7) He coONoAaeTcs, TO PacTOPMaKUBAaHUE
BO3MOXXHO TOJBKO JJIsi OTPAHMYEHHOTO psiia Harpy30K »JJEKTPOABUTATENsT U 00s3aTeNbHO
COIPOBOXKAAETCS] MPOCKATB3bIBAHUEM B Tape TPEHHUS «IKOPb J - JNHUCK 4», YTO OIpeneiser
MOBBIMIEHHBIA M3HOC (PUKLIHMOHHON HAKJIAIKH 10 CPABHEHUIO C MEPBBIM PEKUMOM padoThl, mpU
KOTOPOM BBITIOJTHSIETCST yCIOBHE (0).

Topmooicenue _ snexkmpoosueamens. 1lpu BBIKIFOYEHWH BJIEKTPOIABUTATENS OOMOTKA
PacTOPMAKUBAIOIIETO 3JIEKTPOMArHUTA TAKXKE OTKIIIOYAETCs OT WCTOYHHMKA NHUTaHus. Tsrosoe
YCUJIME 3JIEKTPOMAarHWTa yMEHBINAETCSl OO HyJs U yCHWIMEM TOPMO3HOW MPYXXHHBI 6 SKOPb J
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NpwKUMaeTcs: K (PUKIMOHHONH HakJIaaKe TOpMO3HOro amcka 4. Bemomas mnomymydra 3
Harpy:kaercsi MoMeHTOM M7 u B cuny (1) u (7) HauMHAET MepeMenaTbCsi BMECTE C IKOPEM BIOJb
BaJja, CXKUMasi IIpU 3TOM IIPY>KUHY 6 U yBeIUuHUBasi TeM caMblM MOMeHT M7. Kunetnueckast sHeprus
BaJIa U BPALIAKOLINXCS] MAacC MPUBOAHOIO MEXaHM3Ma YaCTUYHO BBIAENSETCS B BUJAE TEIUIA B Mape
TPEHUS <GSIKOPb 3 - IUCK 4» U YaCTUYHO MEePeXOAUT B MOTEHLMAIBHYIO SHEPTHIO CXKATUS MPYKUHBI
6.

Cnenyer OTMETUTDH, YTO MEXAHUYECKHUM yCUJINTENb TOPMO3ZHOIO MOMEHTAa aBTOMAaTHUYECKU
YBEJIIMYMBAECT TOPMO3HOH MOMEHT 3aTOPMOXXEHHOrO Baja MPU BO3PACTAHUM HA HEM CTATHYECKOHN
Harpy3ku (HampuMep, B pEXUME VACPKAHUS YBEIWYHMBAIOLIETOCS TIPy3a B IOABEMHBIX
ycTpoiicTBax). 1o obecrneunBaeTcs 3a CUET TOro, YTO BemoMas moayMydra 3 mpu yBENTUYEHUU
Harpy3Kd Ha Bajly MEpPEeMELIaeTcsl BAOJb OCH K MarHUTONPOBOAY 3JIEKTPOMAarHUTa U CXKUMAaeT
TOPMO3HYIO NIPY>KUHY 6, YBEJIUYUBas TEM CaMbIM TOPMO3HONH MOMEHT.

BoiBoabl. OnucaHHOE TOPMO3HOE YCTPOMCTBO OTJIMYAETCS OT H3BECTHBIX CIENYHOLIMMHU
CBOMCTBAMH:

1. BennunHa TOPMO3HOrO MOMeHTa M7 MOXeT ObITh yBenndeHa Oe3 YBETHMUEHHs yCHUIIHS
TOPMO3HBIX NPYXKHUH 34 CUET BBEIAECHUS MEXAHWUYECKOIO YCUJIMTENsT TOPMO3HOIO MOMEHTA B BUAE
NPY>KUHHO-KYJIAYKOBOH My(THI.

2. Hcrnonp3ys npoCTyH0 UM HAAEXKHYH) OJHOAUCKOBYI) KOHCTPYKLMI) TOPMO3HOIO
(PUKIIMOHHOTO y3J1a MOXHO JOOUTHCS YBEIMUYEHHsI TOPMO3HOTO MOMeHTa My 1o BecbMa OOJIBIINX
3HAYEHHH, HAMpUMep, MPEBBIIAOMINX BEJIWYMHY IYCKOBOTO MOMEHTa 3JIEKTpOABHrartess, Oe3
NPUMEHEHHUsT KOHYCHOTO (PUKIMOHHOIO y3J1a HJIM MHOTOJUCKOBOH KOHCTPyKUHMH [6], KOTOpBIE
CYIIECTBEHHO YCJOXXHSIOT KOHCTPYKLMIO, TEXHOJOTMIO WU3TOTOBJIEHUS M YCJIOBUS 3KCIUTyaTaLUH
TOPMO3a.

3. MaccorabapuTHble MOKa3aTenH, moTpedisemMas MOITHOCT U CTOUMOCTh YMEHBINAOTCS,
MOCKOJIbKY ~ PAaCTOPMaXKMBAIOIMUN  SJEKTPOMATHUT JIOJDKEH OOECIeYUTh TSIrOBOE  YCHIIHE,
HEOOXOIMMOE TOJIBKO ISl yACPIKAHUSI SIKOPSI B IPUTSHYTOM K MarHUTOIIPOBOY TOJIOXKEHUH, & €T0
NEPEBOJI B 3TO MOJIOKEHHE 00ECIeYNBAETCsl B OCHOBHOM KYJIAUKOBOH My(TOI.

4. TloBblmaercst OBICTPOACHCTBHE MEPEBOIA TOPMO3a KaK B PEXKUM PAaCTOPMAKUBAHUS Bajia
3JIEKTPOABUIATENA, TAK U B PEXKUM €0 TOPMOXKEHUs. bICTpOonelicTBUE TPU BKIFOYEHUH ABUTATEN
NOCTUraercs IepeAadyel MEXaHW4YeCKOro yCWIMs, [JEHCTBYIOLEr0o Ha Bajl NpPU MYyCKe,
HETIOCPEACTBEHHO Ha SIKOPb PACTOPMAKMBAIOIIETO JIEKTPOMArHUTA M OBICTPHIM YMEHBIICHUEM TEM
CaMbIM BO3IYLIHOIO 3a30pa MEXIY sIKOPEM U MarHUTOINPOBOAOM. BeICTpoaelcTBre TOpMO3a MpPH
BBIKJIFOYEHHH 3JICKTPOABUTATENsT 00ECIeUnBAEeTCs YBEJIUYCHUEM YCHIHA TOPMO3HOH MPYKUHBL,
JOTIOJIHUTENBHO CKUMAEMOH KyJIaduKOBOH My(TOM.

5. YMeHblaeTcss U3HOC TOPMO3HOW HAKJIAAKH, NMOCKOJBKY YaCTb KHHETUYECKON SHEPrHHU
IPU TOPMOXKEHHUHU Tpeodpa3yeTcsi B MOTEHINAIBHYIO YHEPTHIO CXKATOH NPYKUHBI, KOTOpas Mocie
OCTaHOBKH BaJjla HCIIOJIb3YETCs1 JI1 BO3BPATa SJIEMEHTOB TOPMO3a B HCXOMHOE COCTOSTHUE.

6. TopMO3HOW MOMEHT aBTOMAaTHYECKH YBEJIWYMBACTCS NPH YBEIUYEHUU CTATHYECKON
Harpy3KH Ha Bajy 3JEKTPOABUIaTElIs.

7. Bappupysl yrioM 3auleIUIeHHs &, MOXHO 0€3 H3MEHEHHs Ta0apUTHBIX pa3MepoB
PacTOPMaKUBAIOLIETO HJIEKTPOMArHuTa 1 (PPUKLIHMOHHOTO Y3J1a H3MEHATh BEJIMYMHY COCTABIISIOIIEH
MOMEHTA 3JIEKTPOJABUIaTeNsl, CKUMAKOIIEH TOPMO3HYHK NPYXHUHY, W, TEM CaMbIM, PEryJIHpPOBAThb
BEJIMYMHY TOPMO3HOIO MOMEHTA HA By 3JIEKTPOABUraTENsl.

8. Tlonmy4yeHHble aHAJUTUYECKHE 3aBHCUMOCTH  IO3BOJIIIOT  BBIOPaTh  OCHOBHBIC
KOHCTPYKTHUBHBIE TIapaMeTpbl My(ThI Ha CTAAUN NIPOSKTHPOBAHUS TOPMO3a.
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