Практическое занятие №5

РЕЛЕЙНО – КОНТАКТОРНЫЕ СИСТЕМЫ УПРАВЛЕНИЯ ДВИГАТЕЛЯМИ (продолжение)

[image: image1.png]3. MpyHUMNBbI yNpaBneHus U TUNOBbIE y3nbi B PKCY

Tunosrsle onepauuu, BEIUTOIHSEMBIE COOTBETCTBYIOIUMMHU Y3JIaMU
PKCY, npencrasngior co6oii joruyeckue (OYHKIMHM BXOIHBIX Hepe-
MeHHBIX. Tak, ecM NnepexoYeHUs IIYCKOBBIX PE3UCTOPOB IIPOUCXO-
AAT B 3aBUCHMOCTU OT TOKa JBMUIATeNss, TO OMepalus IIyCKa ecCTb
(GYHKUMA TOKA, YTO O3HAYAET YIIpPaBICHUE IYCKOM 10 HPUHYUNY MOKd.
AHaJIOTMYHO MOXHO CKa3aTh, YTO JUHAMMYECKOE TOPMOXEHNE 0Cy-
IUECTBIACTCST O NPUKUUNY CKOPOCMU, €CIU TOPMO3HBIE PE3UCTOPLI
NIEPEKIHOYAIOTCA B 3aBUCHMOCTH OT CKOPOCTH iBurares. [1pu 3ToM B
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Puc. 6. HYCKOB])IC U TOPMO3HBIC MCXaHUYECKNE XapaKTEePHUCTUKN JBUTraTECIA:
TI1 — TOPMOXKEHHUEC ITPOTUBOBKINIOYCHUEM; ,HT — JIUHAMUYECKOC TOPMOXECHUE

PKCY upcnosnb3ylorcst TakKue IIepeMEHHBIE, KaK BpeMs, TOK, Hampsi-
XeHHe, CKOPOCTh JABUTaTeisl, IepeMelieHre paboyero opraHa, KoTo-
phle BOCIIPOM3BOJSTCS COOTBETCTBYIOIIMMU peie.

OueHUuTh 0OCOOEHHOCTU Pa3JIMIHBIX IPUHUMIOB YIIPABIEHUS H OIT-
PEeNENUTh HEOOXOAMMBIE YCTABKH PeJie MOXHO C IIOMOIIBIO MYCKOBBIX
Y TOPMO3HBIX MEXAHMYECKHUX XapaKTepUCTUK ABUIaTesis, MPe/ICTaBIis-
foImX co6oii 3aBUCKMOCTH YITIOBOI CKOPOCTH ® OT MOMeHTa M miu
toxa [ (puc. 6).

JInsl MMHeapH30BaHHbBIX YYACTKOB IIyCKOBOW AMArpaMMEl ClipaBel-
JIUBBL COOTHOUIEHMS:

Aw; =M,/B; = My/B;; )
Bi+l/[3i =M,/M, =R;/R;,, = const,

rne By, Bi+ ¥ R, R, — 3HaYEHUSA XKECTKOCTH MEXaHUYECKUX XapaK-
TEPUCTMK M IIyCKOBBIX COTPOTMBICHUN COOTBETCTBEHHO AJIS i-i M
(i+1)-11 MyCKOBBIX CTyII€HEH.

Ecnu 3a5aHO 4MCIO IyCKOBBIX CTYIIEHEH /m, TO

Bm+l/Bl = (MI/M2)m = l/Se,
M2 = Ml'{fg:

TIe S, — CKOJNBXEHME, COOTBETCTBYIOLIEE 3HaUeHUIO M| Ha eCTECTBEH-
HOM MEXaHUYECKOU XapaKTepUCTHUKE.

Ecnu 3amansl 3HaYeHus M, u M,, To u3 BeipaxeHUs (2) MOXHO
ONIpeAeUTh YUCIIO TyCKOBBIX CTyIIEHEN:

2)

;e lg(1/s.) (nonyqeﬂﬂbm Pe3YIIBTaT OprereTc;[J 3)
lg (M 1/ M, ) .

JI0 GONBUIErO HEJNOro 3HAYEeHA
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e Myo; — BONYCTUMBIA MOMEHT; M, — MOMEHT COMpPOTUBICHUS HA
BaJly ABUTATENA.

3HayeHussM M; 1 M, COOTBETCTBYIOT OTIpene/ieHHbIE 3HAYCHUS TO-
KoB 1, u [, neneil sskops, poTopa, cTaTopa, KOTOpble MOTYT GBITh Haii-
JEeHBI U3 3JIEKTPOMEXAHMYECKUX XapaKTEPUCTUK ABUIATEIS.

1Ipono/DKUTEIBHOCTS PaGOTHI ABUTaTeNs HA [IYCKOBOH U TOPMO3-
HOM XapaKTePUCTUKaX OIMPEAE/SIeTCS BEIPAXEHHUEM, [TONYYCHHBIM HH-
TErPUPOBAHUEM YPABHEHUSA JBVKCHUS:

MHaq _Mc
ST T (4)

3necy T, — MeXaHWYeCKasd MOCTOSHHAS BPEMEHM i-ii MIYCKOBOIA
WX TOPMO3HOH cryrenu, ¢ (T, = JB,, rae J — MOMeHT uHepiun);
M, .., M., — COOTBETCTBEHHO HAYIBHBIA M KOHEUHBIII MOMEHTBI (1151
nycka M., = My u M, = M,; nns ropmoxenns M,,, = -Mu M, <0;
-M,
A1t TOPMOXKEHHS IIPOTUBOBKIIIOYEHMEM B OJHY CTYIIEHb M, = LI
C
TAC S, — CKOJBXEHUE pOTOpa ABUratens npu M = M., nias puHaMuye-
CKOI'O TOPMOXCHMS B OIHY CTyNeHb M,,, = 0).
3a Bpems IycKa NPMHUMAETCS BPeMS JIOCTUXKEHYS ABUTATETIEM CKO-
POCTU Ha €CTECTBEHHOM XapakTepucTuke npu M = M,:
n+l M ——M
L :(;TM,-)InM;—_—AT‘;. (5)
3Has sHaveHMs Af, 1), I, ®, MOXHO ONpeIenuTh YCTaBKU peie
BPEMEHH, TOKa, CKOPOCTH. :
llpumMep BrIMONHEHUS y3/1a MycKa B TPU CTYITEHH, PeATH3YIOILErO
NIPUHLMIT BPEMEHM, NpUBelieH Ha puc. 7.  IlyckoBsle pe3ucTopsl
RI, R2, R3 SIKOpHOIl Lieru JBUTaTeNst MOCTOSHHOTO TOKA VUK po-
TOPHOH LeN¥ aCHHXPOHHOTO JBUIATENs KOMMYTHUPYIOTCS KOHTaK-
Topamu KM3-1, KM3-2, KM3-3. DiieKTpOMarHuTHele pesie mOCTOSIH-
Horo Toxa KT1, KT2, KT3 co3naioT paccuumTaHHble cormacHo (4)
BBIUICPKKM BPEMEHU [UIS TIEPEKIIIOYEHHS] IIYCKOBBIX PE3UCTOPOB. Tak
Kak BpeMs Mnycka #, [cM. BeipaxeHue (5)], onpemenseMoe yCTaHOB-
JICHHBIMU BBIIEPXKKAMU pejie BpEMEHM, HEM3MEHHO, TO CpefHee yc-
KOpEHIE NyCKa TaKXKe COXPaHAETCS HEM3MEHHBIM ISl Pa3HBIX 3Haye-
HUII MOMEHTa Harpy3Kd U MOMEHTa MHEePLUU NCKTPOIPUBOAA. DTO
MOXET pacLCHUBATHCS KaK OUpPEeJIeHHOE JOCTOMHCTRO IS HEKOTO-
PBIX TPAHCIIOPTHBIX YCTAHOBOK (JIM(TOB, KAHATHBIX A0POT), AJISI KOTO-
PBIX TPeOYeTCA OrpaHMYeHUE YCKOPEHUS U MOIIEPXAHUE €ro MOCTO-
STHHBIM.
Onnaxo npu npesbllueHUN BeduyuHamMua M, u J pacyeTHbBIX Max-
CHMAJIbHBIX 3HAYEHUI MOMEHT ABUTATENIsl HA BTOPOM U IMOCEHYIOIIMX

At,' = TMi ln

2
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Y3en TOpMOXEHMs IIPOTHBO-
BKJIIOYEHNEM U3 YCIIOBMI TIPOCTO~
ThI peaJU3aluu, T. €. MUHUMaJIbHO-
ro 4ucja armapaTypsl, Yalle BbI-
IMOJHACTCS OMHOCTYIEHUYATHIM C
OIHUM peJic U ONHUM KOHTAKTO-
poM (puc.8). Ilpu TopMOXKEHUH
IT0 TIPUHLIMITY BpEMEeHU B OITHY CTY-
ITeHb TTIOCTOSIHCTBO CPENHETO YCKO-
peHus HapyulaeTcsl NpU HU3MEHe-
HUU 3HAUYeHU M, u J.

Ilpu ynpaBJaeHUUM NYCKOM U
TOPMOKEHHEM MO MPUHLIMITY TOKA
HCIIOJIL3YIOTCS peJic TOKa C Ha-
CTPOUKOMN 3HAYEHUSI TOKOB BTIATU-
Baums (/) ¥ otnyckauus (/) Mo
YCIIOBUSIM:

I < 1I; I, =1 — nnsa nycka; Puc. 7. Cxema y3,1a nmycka 1o fpuH-
IBT < ]uaq; ]om = ]KOH — IUi TOp- LUy BPpEMCHH
MOXKEHMSI.

Heusmennas HacTpoiika TOKOBLIX pefie COXpaHsSeT HEM3MEHHBIMU
TIYCKOBYIO IMarpaMmy U Heperpy3ounylo ClioCOOHOCTE ABUIATENS IPU
usmeHenun M, u J. Ognaxko, ecnu M, > M,, To nBUrareib He BLIAIET
Ha eCTECTBEHHYIO XapaKTepPHUCTHUKY M OCTaHeTCs paboTaTh Ha TMepBoil
peoCTaTHOM XapakTEePUCTHKE.

ITpuMep BBITOTHEHUS Y37IOB MyCKa M TOPMOXKEHUS TTPOTUBOBKIIIO-
YeHHeM MO NPUHUMILY TOKa IpuBeaeH Ha puc.9. B cunoByio uemnb
JIBUTATEN BKJIIOUEHBLI TOKOBBLIE penie mycka KAI u topmoxeHust KA4.
ITpu Bxomouenuu koHtakropa KM unu KM2 B nepByio oyepelnb BCTy-
naeT B paboTy y3edx TOPMOXEHUsI BKIIOUEHUEM KoHTakTopa KM,
LIYHTHUPYIOLLETo TOpMO3HOI pesucTop RI v pene KA4. 3aMblkaHue KOH-
TakTa KM4 B 11en MyCKOBBIX KOH-
TAKTOPOB JacT pa3pelllcHUE Ha pa-
60Ty y31a nycka. [IpomexyrouHbie
pene KO u KI UCKIIOYaOT nogavy
HaNpPsDKEHUST Ha KaTYIIKY KOHTaK-
TopoB KM4 u KM3-2 1o MOMeHTa
MOJIHOTO OTIyCcKaHus pene KA4
u KAI

Ynpagpiienne MyckoM M TOPMO-
XKEHUCM IO HPUHIMITY CKOPOCTH Puc.8. Cxema y3na TOPMOXKEHUS
AHaJI0IMYHO YHPABJICHUIO ITO IIPUH~  [pOTHMBOBKIIOYEHUEM [0 TIPUHLIUITY
LIMITY TOKA TP YCJIOBMM OJHO3HAY- BPEMEHU
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Puc. 9. CxeMa y3JI0B IIYCKA U TOPMOXKEHMSI T10 IIPUHIIMIY TOKA

HOI B3aMMOCBSI3YM TOKa M CKOpocTH. JIaHHOE YCHOBUE BBHIITOJIHIETCS
MpU NpeHeOPEKUTENBHO MAJIBIX 2JIEKTPOMATHUTHBIX ITIOCTOSTHHBIX Bpe-
MEHM B pexuMax nycka u rtopMmoxeuus. IIpu mycke mo NpUHLIUITY
CKOPOCTH C IIOBBIIIEHHBIM HAIPSIKEHUEM B 30HE BBICOKUX CKOPOCTEH
MOTYT BO3HMKHYThH OpOCKHM TOKA, CYIIECTBEHHO MTPEBBIIAIOIINE JOIIY-
cTuMble 3HayeHus. [TooToMy JaHHBIA ITPUHITUAIT YIPABICHUS JUISI IIyC-
Ka TPaAKTUYECKHA He MCIIOJIb3YETCS.

Baxueitieit tumosoit ¢yHkiueit, sosnaraemoit Ha PKCY, asns-
€TCs 3alUUTA YIEKTPUISCKON U MEXaHUYECKOU YacTel 31eKTPOIpuBoO-
14 OT aBAapUIHBIX PEXKUMOB. 3axaya y3/1a 3alUThl — OTKITIOYUTD JBUTa-
TeNb OT UCTOYHMKA IMMTAHUSA ¥ OCTAHOBHUTH pabOYUiA OpraH NPOU3BOI-
CTBEHHOM MallMHBL. ABAapUAHLIMI PEXHUMAaMU B SMCKTPUYECKUX LETIAX
JBUTATENSI MOLYT OBITh. KOPOTKHE 3aMBIKAHMS, KPaTKOBPEMEHHbBIE U
UIMTEJIHHEIE TIEPErPY3KHU 10 TOKY IBUTATEINS, IepeOou B 351eKTpocHa0-
JKEHWM, HEZOIIYCTUMOE CHUXKEHYE HANPSIKEHU ceTu. ABapuiiHas Ta-
y3a B DIEKTPOCHAOXEHHU MOXET IPUBECTH IOCHE BO30OHOBIEHUS
3NMEKTPOCHAOKEHUS K CaMO3aITyCKy JABUTATENS U HE KOHTPOJIUPYEMO-
MY OIIepaTOPOM ABIKEHMIO pabouero oprasa. s MCKIoueHms caMo-
3aIycKa UCITONBL3YETCd Tak HasblBaeMasi HylieBas 3auiuTta (Hynesas
OJIOKMPOBKA), OCYLIECTBIISIEMAsl C ITOMOIULI0O KHOMKM YIIPAaBIEHUS C
CaMOBO3BpaTOM WX KOMaHIOKOHTPOJUIEPa C HY/IEBBIM 3aMBIKAIOIUMM




[image: image6.jpg]kKoHTakToM. IIpM HEAOITYCTUMOM YPOBHE CHIKCHUS HANPKEHUS U1
HOMMHAIBHO 3arPyXKeHHBIX ACHHXPOHHBIX M CUHXPOHHBIX [BUTATEIICH
BO3HMKAIOT TOKOBBIE Meperpy3ku. Kpome Toro, u3-3a pasHbIX Kodd-
(GHIIMEHTOB BO3BpATA AllNapaToB YNPAaBIeHUs HapYyILIAETCs NPaBUIIb-
Has pabora PKCYVY. 3aniura 0T HEAOIYCTUMOTO YPOBHA CHIDKEHM Ha-
MPSDKEHUA BHITIONHACTCSA € MIOMOIIBIO peJie HANPSXKEHMsST C BBICOKUM
k03P GULIMEHTOM BO3BpaTa.

ABapUIHBIMU PEXUMaMU IS MEXaHMYECKO! 4acTH DJIEKTPOTIPU-
BOJA MOTYT OBITE: IIPEBBILLIEHNE NOMYyCTUMOTO MOMEHTA B MEXAHHYe-
cKoil Tepeaue (3AKMMHUBAHME MEXaHM3Ma); pacueruieHne paboyero
oprara (PO) ¢ BaoM JBUTATENIsI; MPEBBILIEHUE JONYCTUMON CKOPO-
ctu gpurarens win PO; Beixox PO 3a mpeneibl 30HBI JOIYCTMMBIX
nepeMewienuit. Haubosee ornacHbIM ABJISAETCS PAaCLEIUIEHUC PO c Ba-
JIOM JBMTATENS B IMACCAKUPCKUX TOABEMHO-TPAHCIIOPTHBIX YCTAHOB-
KaxX ¢ aKTHBHBIM MOMEHTOM Harpysku (JIMQTHI, KaHATHBIC NOPOIW,
9CKANATOPhl), KOTIA BO3MOXEH Hae3ll C 0OJIbIION CKOPOCTBIO PO Ha
JKECTKYIO IIperpay. 3amuTa OT TaAKOro aBapuiiHOTrO PeXKMa BbIIIOJIHS -
eTCS YCTAHOBKON TOPMO3HOM CHCTEMBI HerocpeacTseHHO Ha PO.

ITepeyeHb THIOBBIX aBAPUHHBIX PEXMMOB U COOTBETCTBYIOILMX
CPEICTB 3aLIUTH OT HUX IpuBeneH B Tabn. 1. Kpome rnepeurcaeHHbx
321UT OBIIEro Ha3HAYEHMS, MMEIOTCS 3allUTHBIC CPEICTBa, YYUThI-

Taoauual

Apapniinpie peKHMbL X CPEACTBA 3AMMUTHL 0T HUX

ABapHilHBIA pEeXUM 3alIuMTHBIC CpeAcTBa

Daexmpuneckas 4acmy
KopoTKue 3aMbIKaHMsL; Meperpyska | BelCTpomeHCTBYIOLINE ABTOMATBI;

CUJIOBBIX LICMCH MO HArpeBy [J1aBKKE TMPEeIOXPAHUTENN; pelie
MaKCHUMallbHOTO TOKa; TEILIOBOC
pene

Mepebou B 21CKTPOCHAOKEHHM, Hynesast 610KMPOBKA; pejie MUHM-

HEIOIYCTUMOE CHYDKEHNE HATpsiKe-| MalbHOTO HAIPSDKCHUA; DEJIe MUHI-

HUS B CCTH MaJbHOIO TOKa

Mexanuyeckas wacmo
[Meperpyska MexaHHU3Ma [0 MOMeH- | MydTa npese/ibHOTO MOMEHTA; TIpe-
Ty (3aKJIMHUBaHUE) JOXpaHWTEIbHasl LUITOHKA
Pacuennenue pabouero oprada ¢ JBoitHass TOPMO3Has1 cucTeMa
BAJIOM JIBUTATEJSI

IIpeBbilIeHKE TOMYCTUMON cKopo- | Pese MakcnmanbHOM CKOPOCTH
ctH pabodero opraHa

Brixon pabouero opraHa 3a npeie- 3auMTHBIE MMYTEBbIE BHIKIIIOUATEIN
JIBl 30HbI TOIYCTUMBIX IIepeMele~
HUI
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Puc. 10. Cxema y371a 3alUTHL

Baouive creurudpuKy Mpou3BOJACTBEHHEBIX YCTAHOBOK U UX TEXHOIO-
rudeckue pexumel. K Takum cpencTBaM OTHOCATCS, HATIPUMED, pas-
JIMYHBIE 3alIUTHBIE OJIOKUPOBKM B JudTaX, 3allUTHBIE YCTPOUCTBA
OT OTCYTCTBMA HOJAYM CMA3KU U OXJIAXKITAIONIEH KUIKOCTH B MeTal-
JIOPEXYILMX CTaHKAaX, OT NMPOOYKCOBKH HIKHBOB K 6apaGaHOB B IIOJbLEM-
HO-TPAHCTIOPTHBIX YCTAHOBKAX.

Ilpumep BBINOMHEHHUS TUIIOBOTO Y31 3alIUTH M300pakeH Ha puc. 10.
VY3en peanusyer cieyomue 3auThl: MAKCUMAaILHO-TOKOBYIO (FAT);
MUHHUMAaJILHO-TOKOBYIO (FAZ2); terpioByto (FP); OT HmpeBBILEHUST 10-
OyCTUMOI ckopocTh (SRF); OT HEeJAOIMyCTUMOTO CHIDKEHUS HATIPsDKe-
HM: U HyNeBy1o 610KupoBky(FF); or Beixona PO U3 10mycTUMON 30HEBI
nepemewmennii (SQF1, SOF2); or KOPOTKUX 3aMbIKAHUI B LIENM YII-
paBIeHUS.




