Практическое занятие №4
РЕЛЕЙНО – КОНТАКТОРНЫЕ СИСТЕМЫ УПРАВЛЕНИЯ ДВИГАТЕЛЯМИ (продолжение)
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ITociemoBaTenbHOCTb PadboOTHI y3710B B coctae PKCY 3aBucur or
UX DJIEKTPUYECKUX COEIMHEHUI, OTpaXXaeMbIX B BJIEKTPUUECKUX CXe-
Max. Dnekrprudyeckag cxema PKCY sasnsiercs rpadguyeckoin Gpopmoit
u3zoopaxenus PKCY. Ha puc. 2 npuBeneHa ob1uasg GyHKUUMOHAIbHA
cxema PKCY. Ha Heit nuzobpaxeH dyHkuuoHanbHbI coctaB PKCY B
BHUJIE Y3JI0B U OTMEUEHAa X B3aMMOCBS3b.

Hawubonee mosiHyo HHQOPMAIIUMIO O CUCTEME YIIPABJICHUS JA€T TaK
Ha3bIBaeMas NPUHLUIIMATIbHAS cxeMa. B Hell IpUBOASTCS BCE JIEMEH-
Thl CUCTEMBI VIIPaBJIEHUS, U300pakeHHbICE U OOO3HAUEHHBIE B COOT-
BETCTBUU CO CTaHIAPTOM, OTOOPAXXKEHEI BCE IJEKTPUYECKUE COENUHE-
HUA 3JeMeHTOB. JlommyckaeTcss M300pakeHUEe KakKoro-jimbo ysjia 0€3
PACKDBITUS €r0 BHYTPEHHETO COMEPKAHMS, T.€. C II0KA30M TOJIBKO €ro
3JIEKTPUYECKUX BXOLOB U BHIXOHOB JUISL COEAUHEHUS C IPYTUMU y3Jia-
MM M MUCTOYHUKAMU NuTaHus. [Ipn 3TOM yKa3bIBaIOTCI HAMMEHOBAHUE
TUITIOBOI'O y3J1a U UCTOYHMK MH@OpMaLMU 0 HEM. EcCiiv y3ei He CTaH-
NAPTHBIM, TO €ro cxemMa JOJKHA OBITh JOIOJHUTEIBHO IPUBEICHA KaK
IPUJIOKEHUE K NPUHUMIHAIBHON cxeMme. IIpumep npuHUMIIMaNIbHON
cxeMbl npuBeneH Ha puc. 3. KoHTaKThl OJHOIO U TOrO Xe arapara
pa3HeceHbl B IPUHLIMIINAIBHOMA CXEME IO Pa3sHBIM LENIM, KOTOPHIE
STUMM KOHTAKTaMM KOMMYTUPYIOTCs. CxeMa He JaeT NMPOCTPAHCTBEH -
HOTI'O pACITOJIOXEHMS aIlIiaparypsbl, 110 HEW 3aTPYAHUTEIbHO BBIIIOJI-
HUTb MOHTAX DJIEKTPUYECKUX coenuHeHu anmapaToB. [ToaTomy no-
NOJHUTENBHO K NPUHIMIIMATBLHOM CXeMe B IPOECKTHOU JOKYMEHTAa-
LMY JlaeTcsd cxeMa 2JEeKTPUUYECKUX COCIUHEHMH C M300pakeHUEM
arapaToB B COOpAaHHOM BHU/IE U CO-
eIMHSIIOLIUX UX BJIEKTPOIIPOBOHAOB. U
@dparMeHT CXE€MbI IJECKTPUUYECCKUX £ =
CoeqMHEeHU Moka3aH Ha puc. 4.

OueHUThL paboTOCIIOCOOHOCTD U BXITOMCHIA —OTioTen A
KayecTBo paspadboraHHoir PKCY
MOXKHO Ha OCHOBE €€ aHaJu3a, T. €.

Ha OCHOBE TOM MJIM MHOU (POPMBI Ysei mycka
ee onucanust. MIcXolHbIM MaTepu-
JIOM [UUIS1 aHAJIM3a SIBJISIFOTCST TeX-

3€JI TOPMOXCHHA

Hosoruyeckoe HazHaueHue PKCY,
YKa3aHHbIE BbILIE CXEMbI U IIPUJIO- _
KeHHas1T K HUM creurdpuKauus

arnmnaparypbl. AHaJIuU3 MOXET OBITh
OOILUMM U HETaJbHBIM.

B ob1ieM aHanu3e JaeTcs Xapak- ‘
' _ ¥Y3en aBroMaTu3alnu
tepuctuka PKCY B uenom: ykasni- TEXHOJIOTMYECKOTO TIPOIIECCa
BalOTCs Ha3HAYECHUE CUCTEMBI, TUIL
3JIEMEHTHOM 0a3bl, BBIACISIOTCA Puc. 2. O6was GyHKIUOHAIbHAA
OCHOBHBIE Y3Jbl U OTMEYAIOTCHA cxema PKCY
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Puc. 3. IlpumnuunuanbHas cxema PKCY acMHXpoHHBIM aBurareineM ¢ ¢as-
HBIM POTOPOM
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Puc.4. Cxema snekTpuyeckux coearHeHmnit nanenu PKCY

MPUHLUIBI, Ha KOTOPhIX OHU ITOCTpOeHbI. CII0CO0 omnmucaHus — CJlo-
BECHBIM.

B neTanbHOM aHAIM3€ JaeTcs IoApOoOHOe onucaHne GYHKIMOHM~
posaHug sceil PKCY unu ee otaenbHbix y310B. Ilo cyliecTBy B gaH-
HOM aHaJM3€ ONUCHIBAETCSI aJITOPUTM JIOTUYECKON CUCTEMBI yIIpaBie-
HUs, TIOCTPOEHHOM Ha pesieliHO-KOHTaKTOPHOW 3JIeMEeHTHOH Oase.




[image: image4.jpg]AJITOPUTM MOXET OBITh IPEACTaBJICH KaK CJIOBECHO, TaK M (opMaliu-
30BAHHO — CHUMBOJIMYECKUM, aHAJTUTUYECKUM U rpadU4yecKUM CIIO-
cobamu. Hanpumep, cinoBecHoe onucanre GyHKIMOHUPOBAHUS y3iia
TOpMOKeHUS NpOoTUBOBKIOYeHUEM B PKCY acuHXpOHHBIM JABUTATE-
jieM (CM. pHcC. 3) BBIIVISOUT TaK:

«IlepeximroyenneM KOMaHIOKOHTpOIepa U3 TpeTheil mosnuuuu SM 1
IBVKEHUA «BIIEPEN» B TPEThIO MO3ULUI0 SM2 nBUXKEHUS «Ha3all» OT-
KITIOUAIOTCSI KOHTAKTOpBl cTaTopHOU uenu KMI1, KM3, KM4 n KoH-
TaKTOpbI poTopHOM uenu KM5, KM6, KM7. 3ateM BKJIIOYAIOTCS KOH-
TakTopbl KM2, KM3, KM4 u pene HanpsokeHuss KV, KoTopoe CBOUM
Pa3MbBIKAIOIIMM KOHTAKTOM OJIOKHMPYET OT BKIIOYEHUSI LeNTU KOHTAaK-
TOpOoB KM5, KM6, KM7. ITponcxoguT TOPMOKEHUE MPOTUBOBKIIIOYE-
HueM (TII) ¢ monHBIM conpoTuBiaeHueM B poTopHoii nernu. Ilpu cko-
pocTH, OJM3KOM K HYJIIO, OTKIJIIoYaeTcs: pesie KV, BKioyarollee KOH-
TakTop KMJ5, KOTOpBIN LUYHTHUPYET TOPMO3HOU pe3uctop RI, mocie
3TOI0 HAYMHAETCH IIYCK B HaIPaBJICHUHU «Ha3aa»».

s cumBosmmyeckoro onucanus PKCY nmpensapuTeibHO BBOIATCA
CUMBOJIBI, 0003HAYAIOLIE COOTBETCTBYIONIME BO3AeCTBUS B aIIrapa-
type. Hanpumep, eciim 0003HaYNTh TOPU30OHTAIBHOM CTPEIKOI — BO3-
NEeMCTBUE OMHOIO allliapara Ha APYroi, U3MEHSIOIIee COCTOIHUE CU-
CTEMBI, & BEPTUKAJIBHBIMU CTpeJIKaMu T U | COOTBETCTBEHHO BKITIOYE-
HUE W OTKJIIOYEHME araparos, TO ONUCAHUE JAHHOIO y3j1a OyaeT 6osee
KOMITAKTHBIM:

SMIL— SM2T— KM2T— KV T— (TI)— KW — KM5T—TIyck.
Lokmr kmz—kmnd Lsxms, kmayt

Kaxk cinenyeTr U3 3Toi 3anucu, HavyaJdbHBIM CUTHAJIOM Ha TOPMOXKE-
Hue nporusoskiroyeHueM (TII) cnyxar orkimoyeHue SMI u BKiroye-
Hue SMZ, a oxonyanuem rnpouecca TII o nmpuHIMIY CKOPOCTU SIB-
JSIETCH IIYHTUPOBAHME TOPMO3HOIO pe3ucTopa KOHTakTopoM KM,
[10CJI€ Yero HaAauMHaETCs IIPOLEeCC 3alycKa.

Haubosnee crtporoit m KoMIlakTHOI (opMaiu3aleil ommcaHusd
PKCY gBnsieTcss aHAJIMTUYECKUI CIIOCOO, BBIPAXXEHHBIA B CTPYKTYP-
HbIX (opMysiax OyneBoOi aaredpsl JOTMKHU C MCIIONL30BAaHUEM OIllepa-
M KOHBIOHKIWU, TU3BIOHKUMM, MHBepcuun (oTpuuanus). O603Ha-
YUB JIOTUYECKUE BXOJAHBIE HE3aBUCUMBIC MTEPEMEHHBIEC Yepe3 X, BHYT-
PEHHUE 3aBUCUMBIC IIEPEMEHHBIE Yepe3 ¢, a BBIXOJHBIC IIepeMEeHHbIE
(byHKUMHM) Yyepe3 y, MOJAYYUM JJISI pACCMATPUBAEMOrO y3JIa TOPMOXKeE-
HUS CHEAYIOLIUE CTPYKTYPHBIE (POPMYJIBL:

Yrm1 =4drvXsmiXsoiFYVemss YrmM2 = 9rvXsm2Xso2FVkMmS >
Yim3 = Yem1 Y Ykm2s Y = Yemszs YVrms = YVrm4XkyXsu3s
Axr1 = Vrmss Vrme = YemaXkyXsmaXKri-

3nech QYHKUMY Ygurs, Vimz Yiumss Viue ONPENEISAIOTCS KaK Pe3yIib-
TaT JIOTUYECKOro yMHoxXeHHus (onepanuu M), GYHKUMS Vi, ; — Kak




[image: image5.jpg]pe3yJIbTaT JIOTMYECKOro CIOXeHus (orepanuu MJIN), a yepra Han
IepeMEHHOI 03HAYaeT JIOTHYECKOe OTPULAHUE (OIepallUIo HE).

[IpuBeneHHbIe CTPYKTYPHBLIE (OPMYJIBI HE OTPaXKaroT BpeMeHHOMI
[TOCJIEOBATEIbHOCTA pAOOThl JAHHOTO y371a U HE SBJISIOTCA HaIJIsAN-
HEIM criocoboM ananuiza PKCY. OHu HaloT B aHAIMTUYECKON popme
OIUCcaHue 3JeKTpuuecKux coexuuenuit anemenros PKCY: nocneno-
pateiapHoro (onepauus M), mapajuieapHOro (orneparus NJIN), uH-
BEPCHOIO, T.€. COSMUHEHMS IPU OTKIIIOYEHHOM anmapare (onepauus
HE). DTOT c1toco6 onmucanust JOTUYECKUX CUCTEM UCITOMb3YETCs IJ1aB-
HeiM o6pasoM npu cunrteze PKCY, ripu KoTopoM HopMUpyeTCs aHa-
JIMTUYECKUI aJICOPUTM YIIpaBJIEHUS.

Jlng peranpHoro ananu3a PKCY Gojiee HamISAAHBIM OKa3bIBaeTCs
rpaduyecKuil criocod oruca”ud B popme rpada Uiu HUMKIOTPAMMBL.
[IpUMEHUTENLHO K DJIEKTPOTIPUBOY TEXHOJIOIMYECKOM sagayeit PKCY
SBTISICTCS ABTOMATU3AIIMST HEKOTOPOTO LIMKJINYECKOTrO BO BpEMEHH (1M -
TEJILHOTO WM KPATKOBPEMEHHOI0) ABUXEHUS paboyero opraHa. l'pa-
dryeckuit crrocod onucanHusg QYHKIUOHUPOBaAHUSA PKCY B ¢opme
IIMKJIOTPaMMBI OKa3bIBaeTCd HauboJiee IPOCTHIM U HAIJISAAHBIM.

[lukiorpaMma IpeAcTapisier coboit rpaduyeckoe M300paxeHue
nocienopaTeabHocT coctogHuil PKCY Ha HUKJIOBOM MHTEPBAJIE BPE-
MeHU ee QYHKIMOHUpoBaHuUs. LlukimorpaMmMa COCTOUT U3 CIACAYIONIMX
3JIEMEHTOB:

makm — WHTEPBaJl BPEMEHHU, HA KOTOPOM COCTOSHUE CUCTCMBbI
VIIPABJIEHUA COXpAHSAETCS. YCTOMYMBBIA TAKT MOXET IPOJOJIKATHCA
CKOJIb YTOJHO JOJNTO, 4 HEYCTONYMBBINA TaKT — 3TO KPaTKOBPEMEHHBIN
WHTEPBAI IEepeXoJa CUCTEMBl YIIPaBIeHHUS M3 ONHOIO COCTOSHUA B
ApYyroe,

nepuoo eKAl4eHUss — UHTEPBaJl BDEMEHH BKJIIOYEHHOrO COCTOSHMSI
armapara (JIOTMYeckasd eIUHMIA €ro IeEpeMEHHOM), M300pakaeMbIid
TOPU30HTAIILHOU IIPSIMOU B CTPOKE;

nepuo0 OMKAIO4eHUs — UHTEPBaJ BPEMEHU OTKJIIOYEHHOTO COCTO -
HMS armaparta (JIOTMYeCKUil HOMNb €ro nepeMeHHOi), M300paKaeMbli
OTCYTCTBMEM T'OPU3OHTAJILHOM IPSMOU B CTPOKE;

go30elicmeue OJHOIO arlrapara Ha Jpyrou — MnpuiuHa U3MEHCHMSI
COCTOSIHMS arnapara, n300paXxaeTcsi TOHKOW BEPTUKAaIbHOI IPSIMOM,
HalpaBJIeHHO! OT HayajJa WM KOHLA INepuoia BKIIIOYCHUS OIHOM
IepeMEeHHOM K Hayaly BKJIIOYAIOLIETO MU OTKIIIOYAIOIIEr0o TAKTa Y-
oyl IepeMeHHOM. |

Bce TakThl M MTEPUOABI BKIIIOUEHUS U OTKIIIOUYEHMS M300paxaloTcs
Ha LUKJIOrpaMMe 0e3 COOONEHMA KOJIMYECTBEHHOTO Maclirtaba Bpe-
Menn. JlormueckyuM MacluTaboM BpeMeHM MOXHO CUMTaTh TakT. Torna
IPOIOJIKUTEILHOCTD TIEPUOLOB BKIIFOYEHUS], OTKIIIOYECHHUS U BCEIO
[IUKJIA OIIPEeNEeNsIeTCs YACIOM TaKTOB.

JUis mpuMepa pacCMOTPUM, KaK CTPOUTCS IUKIIOTpaMMa y3jia Top-
Moxenust nmpotusoskioderHnem B PKCY (cm. puc. 3). 3a HavyajnbHOE
MCXONHOE COCTOSIHME CUCTEMBI IIPUHUMAETCSA BpallleHUE ABUIaTEIIA B
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Puc. 5. Huknorpamma ysna TopMOKEHS TPOTUBOBKITIOYCHIEM
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HAIIpaBICHMU «BIEPe» C IOJHOM CKOPOCTBIO (IIpaBas TPEThbs MO3M-
st SM1), 32 OKOHYaHME LMKJIOTPAMMBL — HAYaso IIyCKa B HampaB-
JIeHUU «Ha3al>. B naHHOM y311e 3a BXOIHbIe HE3aBUCUMBIE IIEpeMEHHbIE
NPUHUMAIOTCS CUTHAIBI KOMAHAOKOHTPOJIIEPA Xgpys, Xsprs 33 BBIXOM-
HbIC [IEPEMEHHDIC — QYHKUNU Vs, — Vs 7 — TOKH KOHTAKTOPOB KM 1 —
KMY7, a 3a BHYTPEHHIOIO MEPEMEHHYIO ¢xy — TOK peJie HaTpsKeHU s
poropa KV. Jlns Kaxuoil nepeMeHHON BbIIeIseTCs TOPU30HTANbHASL
CTpOKa COCTOsIHMA ammaparta. C y4eTOM IPUHATHIX YCIOBUIL U CXEMBI
y3/1a LMKJIOTpaMMa OyleT MMeTh BUJI, TIOKA3aHHBIA Ha puc. 5. B Hei
CEMb TAKTOB, U3 KOTOPLIX TAKThl 2—5 1 7 HeyCTOI4MBbIe. 3HAKOM |
OTMCHCH OTKIJIIOYAIOUWIMI TakKT (TakT 2), 3HAKOM | — BKITIOYAIOLIUE
TaKThl (3—35, 7). Herpyano y6eaurscst, 4ro MOCTPOEHHAS ITUKJIOIPAM-
Ma COINacyeTCst C IPUBEIEHHBIMU BBILIE CIOBECHBIM M CUMBOJIUYC-
CKHAM ONMCAHHUAMMU.




