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Pedepar. 3HaueHre TOPMO3HBIX YCTPOHCTB BO3PAcTaeT B CBS3M C MHTEHCH(HKALUEH NPOU3BOJ-
CTBa, YBEJIMYEHUEM JBIKYIIMXCS MAacC, CKOPOCTEM IEepeMEIleHHs] W YacTOTHl TOPMOKECHHM.
B TeueHne KOpOTKOro mepuoaa BpeMEHH TOPMO3HBIE YCTPOKWCTBA JOIKHBI ITPeoOpa3oBaTh B TeEIl-
JIOBYIO SHEPTHIO0 3HAYUTEIBHOE KOJINYECTBO MEXaHMYECKON SHEPTHM M MepeNaTh €€ B OKpY»Karo-
1Iyto cpeny 0e3 CHIKeHUs paboTOCIIOCOOHOCTH KaK yCTPOMCTBA, TaK M MAIIUHBI B 1je10M. Hacto
JUISL TOPMO>KEHUS! 3IEKTPONPUBOIOB NPUMEHSIOTCS HOPMATIbHO 3aMKHYThIE MEXaHUUECKUE TOPMO-
3a. l_[pl/l OTKJIFOUCHHUH DJIEKTPOABUTATENISA OT CETU UX q)pI/IKL[I/IOHHbIe TOPMO3HBIE TTOBEPXHOCTU
3aMBIKAOTCA U TIPENATCTBYIOT BpPAIl€HUIO, a MPHU BKIIIOYEHUU — PA3MBIKAKOTCA I10J JICP'ICTBI/IGM
3NEKTPOMATrHHUTA, SJIEKTPOTUPABIMUECKOTO TOJIKATENS, CIEMAIBLHOTO 3IEKTPOIBUraTENs, MeXa-
HMYECKOT0 MJIM THEBMAaTUUECKOTO YCTpoiicTBa. B ciyyae coBMECTHOTO BBHIMOMHEHHUS] aCHHXPOHHO-
ro JIBUraTens ¥ MEXaHHYECKOTO TOPMO3a MPHBOJ OBICTPOTO OCTAHOBA SBIAETCS 060JIEE KOMITAKT-
HbIM U ynoOHbIM. Takue ycTpoiicTBa B JajbHeiIIeM Oy/ileM Ha3blBaTh ACHHXPOHHBIMU JBUIaTEls-
MU C 3JIEKTPOMEXaHMYECKUMH TOPMO3HBIMH YCTpOHCTBaMH. MHOTOYMCIAEHHOCTb TpeOOBaHMIA,
a TaKKe Pa3sIM4Ms YCIOBHMH SKCIUIyaTallMy OOYCIIOBIMBAIOT OOJIbLIOE Pa3HOOOpa3he KOHCTPYK-
1Mi 9THX aBurareneid. OAHUMU U3 CYIIECTBEHHBIX HEOCTATKOB PabOThI IIMPOKO U3BECTHBIX KOH-
CTPYKLMH SBISIOTCS HEPUOAMYECKUH M3HOC (DPUKUMOHHBIX HAKIAJOK M HEOOXOAMMOCTb HX
YacToii 3amMeHsl. Perenne qaHHoi poGieMsl — NCHIOIB30BaHNE ACHHXPOHHOTO JBUTaTeNs C BCTPanBa-
€MBIM KOMOWHMPOBAaHHBEIM TOPMO3HBIM yCTpoicTBOM. OfHAKO UIS HEKOTOPBIX NPOM3BOACTBEHHBIX
MEXaHM3MOB, He TPeOYIOIINX IIaBHOI OCTAHOBKM M OOJA/AIONIMX CKOPOCTHIO BPAIEHUS Bajla JIeK-
TpOIBUraTess Nyy, < 1500 06/MuH, Ooliee MPOCTHIM U JICHIEBBIM PEIICHUEM SBIIETCS HCIIONb30BaHHE
JNIEKTPOMEXAHMYECKMX TOPMO3HBIX YCTPOKMCTB € KOMIIEHCAIlEH BO3MyIIHOro 3a3opa. M3-3a m3HOCa
(PUKIMOHHOI HaKJIaJKU yBEIMYUBAETCS BO3LYLIHBINA 3a30p 2NEKTpoMarHuta. JlaHHble YCTpOICTBa
MO3BOJIAIOT 3@ CYET KOMIIEHCALMU BO3JYLIHOTO 3a30pa 3IEKTPOMArHUTa JOJBIIE CTHPATh MaTepHall
dbpuximonHoil Haxaaku. CyIIecTBYIONINE B HACTOAIIEES BPEMs KOHCTPYKIHH IEKTPOMEXaHUYECKOTO
TOPMO3HOIO YCTPOMCTBA C KOMIIEHCALUEll BO3AYILIHOIO 3a30pa JOCTATOYHO IPOMO3JKU MU CJIOKHBI
B m3rotoBieHnd. [Io3ToMy aBTOpamMu CTaThbH Pa3padOTaHbl, SKCHEPHMEHTATHEHO UCCIIEIOBAHbI X BHEI-
PEHBI IBE HOBBIE IIPOCTHIC U JCIIEBbIe KOHCTPYKIUH HIEKTPOMEXaHUYECKOTO TOPMO3HOIO YCTPOICTBa
€ KOMITeHcaIiel BO3LYIITHOTO 3a30pa.
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Two Designs of the Electromechanical Brake Embedded
into an Asynchronous Motor

V. V. Solencov?, V. V. Brel”
Y'p. 0. Sukhoi State Technical University of Gomel (Gomel, Republic of Belarus)

Abstract. The significance of the braking devices is increasing due to the intensification of manufac-
turing, increase in the moving masses, speeds of movement and frequency of braking. During
a short time period the braking device needs to convert a significant amount of mechanical energy
into heat energy and transfer it into the environment without compromising the operability of both
devices and machines in general. For electric actuators braking a normally closed mechanical brake is
frequently used. When disconnecting the motor from the network the brake friction surfaces are
closed and prevent rotation, and when the motor is switched on, they are opens under the action of the
electromagnet, electro-hydraulic pusher, special electric motor, mechanical or pneumatic device.
In the case of joint implementation of the asynchronous motor and the mechanical brake, the drive of
quick stop is more compact and convenient. Such devices are further called asynchronous motors
with electromechanical braking systems henceforth. The large number of requirements as well as
different conditions of operation cause a large variety of designs of such -motors. One of the major
shortcomings of the functioning of well-known design is the periodic wear of the friction linings and
the need for frequent replacement of them. The solution to this problem is the use of asynchronous
motor with recessed combo braking device. However, for some mechanisms that do not require
a smooth stop of the motor shaft and that have a speed of rotation of the motor shaft less than
1500 rpm, more simple and cheap solution would be the use of an electromechanical braking device
with an air gap compensation. Due to wear of the friction linings the air gap of the electromagnet
increases. Due to the compensation of the air gap of the electromagnet these devices make it possible
to rub the material of the friction lining longer. The current designs of the electromechanical braking
device with compensation of the air gap are quite bulky and complicated to be manufactured. There-
fore, the authors developed, experimentally investigated and implemented two new, simple and cheap
designs of electromechanical braking device with compensation of the air gap.

Keywords: asynchronous motor, electromechanical brake, braking distance and deceleration time,
wear friction lining, working thickness
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BBenenne

3HayeHHEe TOPMO3HBIX YCTPOWCTB BO3pAcTaeT B CBA3M ¢ MHTeHcU(UKaIen
MIPOM3BOACTBA, YBEINYEHHUEM IBIDKYIIHUXCS Macc, CKOPOCTEW INepeMElIeHHs H
4yacTOTHl TOPMOXKEHHHA. B TedueHme KOpoTKOro mnepuoga BPEMEHH TOPMO3HBIE
YCTpOHCIBA AOJKHBI IPE0Opa30BaTh B TEIJIOBYIO SHEPIHIO 3HAUMTEIBHOE KOJIU-
YECTBO MEXaHMUYECKOH SHEPIuH U NEPeaaTh €€ B OKPYKAIOLIYI0 cpely 0e3 CHu-
KEHUS pabOTOCIIOCOOHOCTH KaK YCTPOWCTBA, TAK M MALIIMHBI B LIEJIOM.

YacTo 11t TOPMOKEHHSI IIEKTPOTIPUBOJIOB MTPUMEHSAIOTCS HOPMAJIBHO 3aMK-
HyThle MexaHudeckue Topmosa [1-3]. TIpu OTKIFOUCHUH 3JIEKTPOBHUrATEIIsl OT
CETH UX (PPUKIHMOHHBIE TOPMO3HBIE TOBEPXHOCTH 3aMBIKAIOTCS U MPEISTCTBYIOT
BpAILEHUIO, a TP BKIIOUYEHUH — Pa3MBIKAIOTCS O] ACUCTBUEM 3JIEKTPOMAarHu-
Ta, 3JIEKTPOTUAPABINYECKOTO TOJIKATENs, CIELUAIbHOIO 3JIEKTPOJBUIATEs,
MEXaHUYEeCKOTO WJIM THEBMAaTHYECKOT0 YCTPOMCTRA.

MexaHnueckie TOpMO3a OOBIYHO BBIIONHSIOTCS JHOO B BHIE OTIEIBHOIO
YCTPOMCTBA, YCTAaHABIMBAEMOI'O PSAAOM C MPUBOIHBIM MEXaHU3MOM, JTHOO 00B-
eINHSIOTCS ¢ deKTpoasuraTeneM. CyIIecTBeHHBIH HETOCTaTOK MEepBOro — rpo-
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MO3AKOCTh [1]. B cily4ae COBMECTHOTO BBIMIOJIHEHUSI aCHHXPOHHOTO JBUTATEINS
M MEXaHHYECKOTO TOPMO3a, YNPABISIEMOrO C TOMOIIBIO0 3JIEKTPOMArHUTHOTO
moJisi 0a30BOTO DIIEKTPOJIBUTATENIS, CIICIIUALHOTO BCTPOSHHOTO 3JIEKTPOIBUTra-
TN WM DJICKTPOMArHHUTA, MPHUBOJ OBICTPOrO OCTAHOBA sIBJSIETCS OoJiee KOM-
MaKTHBIM 1 yaobubeM [2—4]. Takue ycrpoiicTBa B najabHeiieM OyaeM Ha3bIBaTh
ACMHXPOHHBIMHU JBUTATEIISIMU C 3JCKTPOMEXaHUYESCKHUMHU TOPMO3HBIMH YCTPOHi-
crBamu (Al ¢ OMTY).

Onucanue nuccaeq0BaAHUS

[Ipu paccmoTpeHnn ocoOeHHOCTEH TeX WM WHBIX THIOB AJl ¢ OMTY, BbI-
SICHEHUH WX MPEUMYIIECTB U HEJOCTATKOB HEOOXOAMMO YYUTHIBATH MHOTOYHUC-
JICHHOCTb TpeOOBaHUM, NPEIbSBISEMbIX K 3JICKTPOJIBUIATENIM C TOPMO3HBIMU
yCcTpoiicTBaMu. D10 cieayromnue Tpedosanus [3]:

e MakcUMallbHast YHU(UKALHA C DJICKTPOJBUTaTEISIMA OOIICITPOMBIILICHHO-
IO MCIIOJIHEHNUS;

e BBICOKAsl HAJIC)KHOCTh U I0JITOBEYHOCTE;

e HE3HAUNTEJIBHOE CHIDKEHUE JHEPreTHUYECKUX TIOKa3aTeledl M yXyAlleHHe
ITyCKOBBIX XapaKTEPHUCTHUK 10 CPAaBHEHHIO C COOTBETCTBYIOIMMH MOKa3aTEIIMU
U XapaKTepUCTUKAaMU 0a30BbIX AJIEKTPOBUTATEINEH;

o OOJIBILIAS TOMyCTUMAsl YaCTOTa BKJIIOYCHUH B SMHUIY BPEMEHH,

e MaKCHMallbHasi TPOCTOTa, MUHUMAJIbHbIC TabapHThl, Macca H. CTOUMOCThb
TOPMO3HOTO YCTPOWCTRA,

e MUHHUMAaJIbHasl IOTPEOHOCTh B JAOIOJHUTEIBLHOM JIEKTPUIECKOM 000pyI0-
BaHHH,

e IIJIABHOCTH TOPMO’KEHUS IIPU BBICOKOM TOPMO3HOM MOMEHTE;

e OBICTPOE 3aMBIKAHUE U PA3MBIKAHUE TOPMO3ZHOTO YCTPOMCTBA,

e TOPMO3HAsl CHUCTEMa MAOJDKHAa 00ecreyuBarh  paboTy SICKTPOJBUraTEms
B JIIOOOM TIOJIO}KEHHH, & TaKKe JOIMYCKaTh BO3MOXXHOCTh PACTOPMaKUBaHHS HE
TOJIBKO IEKTPUUECKUM, HO U MEXaHUYIECKUM CIIOCOO0M;

e JIOJDKHBI OBITh NPEyCMOTPEHB! PEryJHUpPOBKa BEJINYUHBI TOPMO3HOI'O MO-
MEHTa M aBTOMaTHYecKas KOMIICHCALUS H3HOCA (PUKLUUOHHBIX TOPMO3HBIX
HaKJIaJ0K.

MHOXECTBO 3THX TPeOOBaHMM, a TaKKE Pasivuus YCIOBUH SKCILIyaTallHH
o0ycroBiuBalOT pasHooOpasue KoHCTpykuuid AJl ¢ OMTY. Paccmorpum us-
BECTHYIO KOHCTPYKIIMIO, TPEACTaBACHHYIO Ha puc. 1 [3-5].

[Mocne BKITFOYECHUS B CETh OMHOBPEMEHHO C OOMOTKOM 3JIEKTPOJIBHTATENSI TIO]T
HanpspKeHHEM OKasbIBaeTcs M Karymka | snekrpomarHuta. Co3gaBaeMblil €10
MarHUTHBIA TIOTOK 3aMBIKACTCsI Yepe3 SIKOPb 2 U MPUTATHUBAET €ro K CEPACUHUKY 3,
0CcBOOOKAAs TOPMO3HOW MUCK-BeHTWIATOP 4. [Ipn OTKIIFOUeHNH OT CeTH KaTyIKa
3JIEKTPOMAarHuTa 00ecTOUMBAETCS, a IKOPh MO IEHCTBUEM MPY>KUHBI 5 MPKIMa-
€TcA K TOPMO3HOMY JMCKY, OCYIIECTBIISAS TOPMOKEHHUE SIIEKTPOABUTATENS.

OnHUME U3 CYIIECTBEHHBIX HEIOCTATKOB Pa0OTHl OMHMCAHHOTO JJIEKTPOME-
XaHUYECKOr0 TOPMO3a SIBIISIOTCS TIEPHOAMYECKUN M3HOC (PUKIIMOHHBIX HAKJIA-
JIOK W HEOOXOAMMOCTh UX YacToii 3amensl [1-3]. Pemenune mannoi nmpoOieMsr —
WCTIOJIb30BaHNE ACHHXPOHHOTO JBUraTelIsl C BCTPauBaeMbIM KOMOMHUPOBAHHBIM
TopMo3HbIM ycTpoiictBoM (Al ¢ BKTY) [6, 7]. ®yHkumonansHas cxema AJ]
¢ BKTY npeacrasnena Ha puc. 2.
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Fig. 1. The electric motor with a built-in electromagnet
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Puc. 2. (DyHKIII/IOHaJILHaSI CX€Ma aCMHXPOHHOI'O JABUTATECIIA
C BCTpauBaCMbIM KOM6I/IHI/IpOBaHHbIM TOPMO3HBIM yCTpOﬁCTBOM

Fig. 2. Functional diagram of an asynchronous motor
with an embedded combined braking device

AJl ¢ BKTY comepXUT acHHXpOHHBIN ABUraTeNlb ¢ KOPOTKO3aMKHYTHIM PO-
TOPOM,; 3JIEKTPOMEXAaHUUECKHIH HOPMAJIbHO 3aMKHYTBIH TOPMO3, JIEKTpoMar-
HUTHYIO MY(TY CKOJBKEHHS U cXeMy yrpasieHus. DopMUpOBaHHE TOPMO3HOM
MEXaHMYECKON XapaKTEPUCTHKU MPOHCXOAMT ciemyrommM odpasom. Ilocne ot-
KJTIOUCHHS IBUTATEIs OT ceTH (hOpCHpYIOIee HANpsHKeHUE TOAeTCs Ha SJIEKTPO-
MarHUTHYI0 My(QTy CKONbXEHUs. J[BUTaTenb HAUMHAET TOPMO3UTHCS JJIEKTpOMar-
HUTHBIM II0JIEM, CO3]aBaEMbIM BHUXPEBBIMU TOKaMH B TOPMO3HOM JAWCKE, KOTOPBIH
JKECTKO CBSI3aH C BaJoM Apuraresnsi. Yem OoJibllie CKOpPOCTh BpAIlEHHs Bajla IBUTa-
Tenst, TeM OOJBIIMI TOPMO3HOW MOMEHT CO3/IacT DJIEKTPOMAarHWUTHas My(QTa.
B npouecce TopMOXkeHUsI CKOPOCTb Basla 3aMeIJIIeTCs], ¥ IIPU JIOCTUXKEHUH 3aaH-
HOH CKOPOCTH BKJIIOYEHMS (), CXEMa YIPAaBICHUS Pa3MBIKACT IEKTPOMEXaHU-

yeckuid Topmo3. C 3TOro MOMEHTa Ha Bal JABUraTess ACHCTBYeT CyMMapHBIN TOp-
MO3HOH MOMEHT OT MY(THI U OT JIIEKTPOMEXaHWYECKOro Topmo3a. CKOpoCTbh
BKJIFOUEHHS (,  ONpEAesIeTcs] HeOOXOAUMON TOPMO3HON MEXaHMYECKOH Xapak-

J1

TepHCTHKOfI QJICKTPOIIPUBOJA U 3a1aCTCS U3HAYAJIbHO B CXCMC YIIPABJICHUSL.
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K nocronnctam npeioxxenHoi koHCTpykiun A/l ¢ BKTY otHocaTCs:

e MaJIbIi M3HOC (PPUKIMOHHBIX HAKJIaJOK TOPMO3a 3a CYET TOro, 4TO MeXa-
HUYECKOE TOPMOXKEHHE NPOMCXOJUT Ha MOHMKEHHOH ckopocTH. JlomycTumoe
YKCII0 TOPMOXKEHUIN 00paTHO NMPONOPLHUOHATIBHO KBaApaTy U3MEHEHUS YacTOTEI
BpaIleHusI poTopa B HadaJle TOPMOKEeHHS [1], T. €. eclii 9acTOTy BpaIlieHHs Po-
TOpa B Hayalle TOPMOKEHHS IS DJIEKTPOMEXaHUYECKOTO TOPMO3a YMEHBILIUTD B
nBa paza (o, , =0,50,), TO JOMYCTUMOE YUCIO TOPMOXKEHHUH I (PPUKLIMOH-

HOW HaKJIAJIKN YBEIMYUTCS B YETHIPE pasa;

e IJJABHOCTH TOPMOXKECHHUS 32 CUET UCIIONB30BaHHS dJICKTPOMArHUTHON My(Q-
THI CKOJIBKEHUS, 00JIaaroIel MATKOH TOPMO3HOM XapaKTepUCTUKOM;

e BO3MOXXHOCTh BCTpPaWBaHUs B 0a30BbIi aCHHXPOHHBIN JBHUTraTellb (CO CTO-
POHBI BEHTUJISITOPA).

OpHako, HECMOTPS Ha TEPEUMCIICHHBIE T0-
crouHctBa kKoHcTpyKumu AJl ¢ BKTY, nns ne-
KOTOPBIX TPOU3BOJCTBEHHBIX MEXaHU3MOB, HE
TPeOYIOMIMX TUIABHOW OCTAHOBKM M 00Jaaaro-
IIUX CKOPOCThIO BpamieHus Bama AJl Ny <
< 1500 oO/mMuH (TOPMO3HOH MOMEHT 3JICKTPO-
MarHMTHOW My(TBI IIPH HEOOJIBIIONH CKOPOCTH
BpameHus: mMai), 0ojiee MPOCTHIM H JCIICBBIM
pELICHUEM SIBJISICTCSl MCIOIB30BAHUE JIICKTPO-
MEXaHUYECKUX TOPMO3HBIX YCTPOMCTB C KOM- .
MeHcanuend BO3ayIIHOro 3a3opa. M3-3a m3HOCa
(PUKIIMOHHOW HAKIIaJKW YBEIWYMBAETCS BO3-
JIYIIHBIM  3a30p AJieKTpoMarHuta. JlaHHble
YCTPONCTBA TMO3BOJSIOT 33 CUET KOMIICHCAIIUU
BO3JYIIHOTO 3a30pa d3JCKTPOMArHUTa OJbIIe
CTHpaTh MaTepual PPUKIHMOHHON HAKIIAIKH.

1 2

CymecTByronie B HAacTOAIIee BpeMs KOH- 57
CTPYKIMH 3JIEKTPOMEXaHHMIECKOTO TOPMO3HOTO
YCTPOWCTBA C KOMIIEHCAIMEW BO3AYLIHOIO 3a- Puc. 3. BerpansaeMEI

3JIEKTPOMEXaHUYECKHIT TOpMO3
C YBEJIMYEHHBIM XOZIOM SKOPS:
1 — snekTpoaBUraTens;

30pa JIOCTATOYHO TPOMO3JKH I CIOXHBI B
nsrorosinenun [2, 8-10]. ITosromy aBropamu

CTaThl pa3pabOTaHBl, AKCIEPUMEHTAIBFHO WC- 2 — 9IEKTPOMATHHT;
CJIEAOBAHbl WM BHEAPEHBI JABE HOBBIE IIPOCTHIE 3 — ppuxumoHHas HaKIAKA
M JICHICBBIC KOHCTPYKLHUHU DJICKTpOMEXaHHUYEC- Fig. 3. An embedded
CKOr0 TOPMO3HOI'O YCTPOMCTBA C KOMIIEHCA- electromechanical brake

el BO3AymIHOTO 3a30pa. KoHCTpykims, wc- with an increased stroke
of the armature: 1 — motor;

MOJIB3YIOMIasl YBENMYEHHBI XOJNl AKOpS TpH 2 - electromagnet:
PAOHOM  PACHOJOKEHHH  3JIEKTPOMAarHUTOB, 3 — friction lining
MpeicTaBjieHa Ha puc. 3.

Kak BugHO 13 puc. 3, yBeIUYEHHBIN X0 SIKOPSI MOMYYaeTcs 3a CYET TOro, 4TO
SIKOPEM TIEPBOTO AJIEKTPOMAarHnTa (TMepBBIH CO CTOPOHBI MOIIIMITHUKOBOTO IITHTA
ANEKTPOABUATATETIS) SBISAETCSA CepAeIHUK BTOporo. IlosTomy oOmwiA BO3MyITHEIH
3a30p COCTOMT M3 CyMMBI JIBYX BO3YIIHBIX 3a30pOB, 00Pa30BaHHBIX JJIEKTpOMAr-
HUTaMU. BHenpeHue KOHCTPYKIMK MO3BONWIO Ha anektpoasurarene ANP80 yse-
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JIMYUTH PabOUyIO TOJIIUHY (DPUKIIMOHHON HAKIAAKHK C 2 10 4 MM, YTO IIPOJIHIO
JIOTITOBEYHOCTH OecriepeOOHOM PabOoThI AJICKTPOIBUTATENIS B JBA Pasa.

Konctpykuus u ee ¢ororpadusi, B KOTOPOH KOMIICHCAIUSI BO3AYIIHOTO 3a-
30pa u3-3a U3HOCA (PPUKIIMOHHBIX HAKJIAZOK OCYIIECTBIISIETCS 32 CUET UCIIONb30-
BaHUS KJIMHOBBIX Mepead, CABHTAIOMIMX TOPMO3HOHM TMCK B CTOPOHY YMEHbB-
IICHUA 3a30pa MeXay (PUKIMOHHOW HAKIJIAAKOW M TOPMO3HBIM IHCKOM (dTO
COOTBETCTBEHHO YMEHBIIAET BO3IYLIHBIM pabounii 3a30p 3IEKTPOMAarHuTa a0
3alaHHOTO 3HA4YeHUs), TMpelacTaBieHa Ha puc. 4. BHempeHne KOHCTPYKIIUH
Ha JloOpymickoit OymaxkHou (abpuke «[epoil Tpyma» Takyke MO3BOJIMIO Ha
anextpoasuraresnie  AUP100 yBennuuth pabouyio TOMMKHY (QPUKIMOHHOM
HaKIaJKd ¢ 2 10 4 MM M NPOAJIHUTH AONTOBEYHOCTh OecrepeOoiiHoi paboThl
AIIEKTPOJIBUTATEIIS B JIBa pasa.

Puc. 4. KOHCTpYKIUSI BCTPaUBa€MOT0 3JEKTPOMEXaHUIECKOTO TOPMO3a ¢ KOMIICHCAIMEH
BO3/IyIIHOTO 33a30pa 3a CYET NCIOIB30BAHMS KIMHOBEIX Iepead: | — aJIeKTpOoIBUraTelb;
2 — JJIeKTPOMArHuT; 3 — ppUKIMOHHAS HaKJIaaKa; 4 — KIIMHOBas nepenada (a) u ee pororpadus (b)

Fig. 4. The design of the electromechanical brake with a compensation gap by means
of the use of the wedge transmission: 1 — motor; 2 — electromagnet;
3 — friction lining; 4 — wedge transmission (a) and its photo (b)

BBIBOJ]

DKCHIepUMEHTATBHBIC HCCICI0BAHUS IPUBEICHHBIX KOHCTPYKIIMH TIOKa3aliH,
YTO YISl MMPOM3BOJICTBEHHBIX MEXaHH3MOB, HE TPEOYIOIINX IUIABHOW OCTaHOB-
K{ ¥ 00JaJafoniX CKOPOCThIO BPAIICHUSI Bajla ACHHXPOHHOTO IBHTATEIIS Nyoy <
< 1500 06/mMuH, HanboJice MPOCTHIM M JCIICBBIM PEHICHUEM JIS TOPMOKCHHUS
ACHHXPOHHOTO JIBUTATEJsI SBJISACTCS HCIOJIb30BaHUE Pa3pabOTaHHBIX AIICKTPO-
MEXaHHYECKUX TOPMO30B C KOMIICHCAI[HEH BO3IYIIHOTO 3a30pa, MO3BOJISIOIINX
CYIIECTBEHHO TPOJIEBAThH JOJTOBEYHOCTL PAOOTHI BCTPAUBAEMOTO 3JICKTPOME-
XaHUYIECKOTO TOPMO3a.
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