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[bookmark: _Hlk83286277]Практическая работа № 2
Назначение, классификация, принцип действия реле
Цель работы:
1. Изучить релейные элементы систем горной автоматики
Необходимое лабораторное оборудование
1. Учебники
2. Плакаты
Порядок выполнения работы:
1. Изучить по учебнику А.М.Данилова «Автоматизация производства» стр.60-67
Ответить кратко на вопросы:
1. Дайте определение и классификацию реле, охарактеризуйте их роль в устройствах автоматики.
2. [bookmark: _Hlk83763614]Опишите принцип действия и устройство электромагнитного реле.
3. Приведите примеры области применения РКН, РСМ, ПЭ, РЭС, ВС
4. Охарактеризуйте особенности конструкции, преимущества и область применения герконовых реле.
5. Начертите и охарактеризуйте наиболее распространенные схемы изменения временных параметров  и искрогашения (рис.3.7, 3.8)
	После выполнения отчет должен быть защищен студентом

Содержание отчета
Отчет должен содержать номер и наименование работы. Ответы на вопросы должны быть краткими и содержать основные сведения.
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DAEKTPOMATHHTHBIE Peie B annaparype
roOpHOii ABTOMATHKH

K pencitHpiv 31eMeHTaM OTHOCHTCS YCTpOHCTBa, peobpa-
3YIOWME TUIABHOC M3MCHCHHE BXOIHOM BC/TMMMHBI B CKa4kooOpas-
HOC H3MCHCHMC BHXDD.HOﬁ. Penc IWHPOKO MPHMCHAIOTCS B CHCTC-
Max M annaparype I‘OpHOﬁ ABTOMATHKHM B Ka“CCTBC 3JICMCHTOB
VIIPAB/ICHMS, KOHTPO/IS M 3ALUMTEI, TUCKPCTHBIX CTICLIMANLHBIX AaT-
\MKOB, YCHITMTE/ICH, Pa3MHOXKHTC/ICH CHIHAIOB, JIOTHUCCKUX M MC-
TIO/IHUTE/IBHBIX 3/ICMCHTOB.

Pene k1acCHHUMPYFOTCA 1O CACIYIONIMM MPH3HAKAM:

- 10 BMAY BXOAHOrO CHIHANA — 3/ICKTPHUCCKHE (TOKa, Ha-
TIPSUKCHMA, MAaCTOThl M T. ML), MEXAHWYECKHC (JABICHWA, YPOBH:,
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NPOU3IBOIMTCIBHOCTH), ONTHYCCKME (cHaBl CBETA, OCBEICHHOCTH),
TCIUIOBBIC, AKYCTHUCCKHE M AP.;

- N0 BHIMOMHACMbIM (PYHKUMSM — PEE YIPABICHHS, KOH-
TPOAs, 3auuThl, GIOKHPOBKH, CHTHATH3ALIAM, CBA3H M JIP.;

- 10 HA3HAYCHMIO M 0GACTH MCIONBL3OBAHKS — PENe Terne-
(honHbIC, OOMENPOMBILLICHHOH ABTOMATHKH, CrICLMAIbHBIC pene
WAXTHON ABTOMATHKH M AP..

- MO BEAMMMHC NOTPEOIACMOM MOIHOCTH — PE/IC BLICOKO-
wyscrsutenbhbie (10 0,01 Br), uyscrsurensibie (10 0.1 Br). Hop-
manbHbic (csbime 0,1 Br):

- 1o BpeMcHM cpabaThiBaHMst — pene CBepXObICTpoaeHCT
Byromme uin Gessireprmorinie (10 0,001 ¢), GuetpoaciicTayromme
(20 0,05 ¢), Hopmanbhbic (10 0,25 ¢), 3ameanchubie (10 1 ¢) v pene
Bpenmeny (cabime | ¢):

- MO XapaKTepy BO3ACHCTBMA HA YNPABASCMYIO LEMb —
KOHTAKTHbIC H GECKOHTAKTHBIC.

KOHTAKTHBIC Peiic BO3ACHCTBYIOT HA HArPY3KY MyTeM
JAMBIKAHMA WUTH PA3MBIKAHHS KOHTAKTOB B CC LICTH, a GeCKoHTaKT-
HBIC — TyTCM CKa‘II(OOsPa'.lHOI‘O M3MCHCHHS COTIPOTHBIACHHMA BbI-
XOZHOH 4acTH PEnC GE3 MEXAHHUUCCKOrO Pa3phiBa LICTH HATPY3KH.

BCCKOHTAKTHBIC PEAE BBIMOAHAITCH HA MOAYTPOBOAHHKO-
BBIX H ()CPPOMATHHTHBIX MCMCHTAX. B cxemax roproit asToMaTh-
KM MOTYT ObiTh HMCMOIBIOBAHBI TPAHIMCTOPHBIC PCAE, MPCACTAB-
amomue coGoi ABYXKACKAAHBIH YCHIMTCAb MOCTOSHHOIO TOKA €
NOIOAKHTCILHON 06pAaTHOMH CBA3BIO (HANPHMEp, B aNMapaType as-
ToMaTH3ALMKM BOA0OTIHBA YAB), @ TakKe THPHCTOPHBIC BHIKTIOUA-
Tean u ap. JI0CTOMHCTBOM GECKOHTAKTHBIX PEiIC 10 CPABHCHHUIO C
KOHTAKTHBIMH SBIIAIOTCS BHICOKAA HAZCKHOCTH M GLICTpOACHCTBHE.
HeaocTaTok — TPYAHOCTh MPHUMEHCHWA MPH KOMMYTALMH MATBIX
Toxos [15].

OCHOBHAs XAPAKTEPHCTHKA penic — CTaTHIeCKas (Xapakre-
PHCTHKA YIPABACHHS), BHIDIKAIOMIAN 3ABHCHMOCTB BBIXOAHOH BC-
anumust Y 0T Bxoamoi X.

(OCHOBHBIE BUbBI CTATHMCCKMX XAPAKTCPUCTHK PEnie NpHBC-
aenbl Ha puc. 3.5. Tlo Buay CTATHYCCKOH XAPAKTCPHCTHKM penc
NOAPA3ACIOTSS HA ABYX — H TPEXTO3HUMOHHbIE. XAPAKTCPHCTHKA
JBYXTIO3HUMOHHOTO HEHTPAIBHOTO Pene, HE Pearvpyiomero Ha
3HAK BXOAHOrO CHrHaia, MokasaHa Ha puc. 3.5, a. [Ipn mimeHeHun
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BXoaHoro curiana X ot 0 no X Beixoamoit curwan Y ocraercs
NOCTOAHHBIM ¥ paBHbIM Y min. Tpu X=X seanunna Y ckaukoo6-
PA3HO M3MCHACTCA A0 3HAueHMs Yinax, @ npu X=X — ckaukoo6-
Pa3HO yMCHbWACTCA A0 3HAYCHMA Ypnin. (Y KOMTAKTHBIX pene
VYimin=0). Benuunna Xy nassisacres napameTpoM cpabaTsiBanms,
a seamunna X| — napamerpom otnyckanus pese. Noao6ubie Xapak-
TCPHCTHKH HMCIOT, HANPUMEP, SICKTPOMATHUTHBIC pese. Bxommbin
CHIHATIOM /U1 HUX SIBIACTCH TOK B OBMOTKE WA HanpspkcHHe Ha
HCH, @ BBINOZIHBIM — TOK WM HAMPSKCHUC HArPY3KH, KOMMYTHpYC-

MO¥ KOHTAKTaMH penie. ITH pene MMeioT asa YCTOHUMBLIX COCTOS~
Hus.L

CraTiieckasn XapaKTepUCTHKA TPEXTIOIULHOHHbIX penc ro-
Ka3aHa Ha puc. 3.5, 6. V TakuX pesie BHIXOAHAA BEMHUHHA MOJKET

TIPHHHMATH TPH SHAUCHHA: MAKCHMANBHOE NONOKHTENBHOE +Ymax,
0. MAKCHMANBHOC OTPHLATELHOE ~Ymax.

Brictpozceiictsue pene xapaktepusyeres asyms napamer-
PAaMH: BPCMCHCM CPabaThiBaHHA M BPEMCHCM OTIIYCKAHMAL Bpewmst
CPaBaTHIBAHMA OTCUMTHLIBACTCH C MOMCHTA MOZAYH HA BXOA peac

curHana X2X) 10 MOMEHTA NOABACHMS HA €ro BRIXOZC CHrHATA
Y=Ymax, a BPCMA OTNYCKAHHA ~ C MOMEHTA CHATHS BHIXOZHOIO
curnana Y=Y pin wim V=0,
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Puc. 3.5. Cmamuwecxue xapaxmepucmuxu pene:
a) — deyxnosuuonNo20; 6) — MpexnosuyNonHo2o
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B anmapatype roproit asTomaTiku HauGonbmee npuMeHe-
HHC TIONYYMIM DNEKTPOMArHHTHBIC PEIC MOCTOSAHHONO TOKA. DTH
Ppesie MOAPA3ACHMOTCA Ha HEHTPATbHBIC M NONspUsoBanHbie. Heit-
TPATLHBIC PE/IC HE PEArMPYIOT HA 3HAK BXOAHOIO CHIHA/IA, a Mojisi-
PH30BAHHBIC, MMCIONIME TAK HA3BIBACMYIO PEBCPCHBHYIO CTAaTHUC-
CKYIO XapaKTCpHCTHKY (puc. 3.5, 6), pearupylor Ha noOMpHOCTD
CHMrHa/Ia, NI0ABACMOrO HA BXO ITOTO perie.

Heimpanstoe snexmposaznumnoe peze (puc. 3.6) npea-
CTaBIICT COGOM IMCKTPOMEXAHHUECKMI MEXAHHIM M PAA KOHTAKT-
HBIX rpynn. MarHUTONpOBOA 371CKTPOMArHHTA COCTOMT M3 CTA/b-
HOro cepeyHuka 6 u sixopa 3. Ha cepaeurmke nomeiieHa katywka

2. Tlpn npoxozacHuu 1o o6MOTKE ToKa ly, npesbimaioniero Tok
cpaGaTbIBaHMA, AKOPb MPHTATMBACTCA K CCPACHHHMKY M 3aMBIKACT
KOHTAKTHI 5. [Ipu OTCYTCTBHM TOKA AKOPb OTTArMBACTCH OT CEpACH-
HHKA NPYKMHOH /. JUisi MPeAOTBPACHMA 3aMBIKAHMSA SKOPS TPH
ly = () Ha HEM YCTAHOB/ICHA HEMATHHTHAS npoknanka 4 (HeMarHuT-
Has nIacTuHa, Wwu(r).

+ =

Puc. 3.6. Cxena netimparsnozo snexkmposaznumnozo pene nocmosnnozo moxka

Tonspusosanitoe pene 0TAMMAaCTCA OT HCHTPATBLHOTO He
TOABKO 3ABMCHMOCTBIO BBINOZHOMO CHIHAMA OT NMOAAPHOCTH BXOA-
HOTO, HO M 60/ICC BBICOKMMH yBCTBHTCILHOCTBIO M GricTponeiict-
BHeM. VX KOHCTPYKTHBHOI 0COBEHHOCTEIO SBIACTCA HATHYME NO-
CTOAHHOIO MATHHTA, CO3AAOWCTO H(eKT nomIpUsaLIHM.
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TIPOMBILIICHHOCTBIO BBIMYCKACTCS Psil THMOB TOMAPH3O0-
panubix pene (PI1-4, PI1-5, PIT-7 u Ap.) HA pasnuvHbIC HATPAAKCHUS
H TOKH.

Hapsay ¢ HCHTPaIbHBIMH 3/ICKTPOMATHHTHBIMM PENC TO-
CTOSHHOIO TOKA B PE/CHHBIX 3/ICMCHTAX OPHOH ABTOMATHKH BCC
GONbIICE MPUMCHCHHUE HAXOMT OC3BAKOPHBIC ANCKTPOMATHHTHBIC
pene ¢ MarHuTOY NPaBAACMbIMH TCPMCTHIMPOBAHHBIMH KOHTAKTaMMH
(repkoHamu). DTH pene no CBOMM XapaKTEPUCTHKAM 3aHHMAIOT
MPOMCIKYTOUHOC TMOMOKCHHC MCKIY IJNCKTPOMArHUTHBIMM KOH-
TAKTHBIMH PN H GECKOHTAKTHBIMM PCICHHBIMH 3/ICMEHTAMH.

T'epMeTH3aLMs KOHTAKTOB, A TAKOKC MPUMCHCHHC I MX
M3rOTOBNCHM GArOPOHBIX MCTANIOB, 0GCCNCUMBAIOT BBICOKYIO
HAJKHOCTH FCPKOHOBBIX peie. OCHOBHBIC JOCTOMHCTBA 3THX Pere
Gonbuoi cpok cayAObI, BhICOKOC ObICTpOACHCTBHE, Manas MHEP-
LMOHHOCTb, YTO MO3BOJSCT CO3AABATH BHICOKOUYBCTBHTC/ILHBIC M
HAJC/KHBIC CXeMb! aBTOMATHKH. Peic 0071a2ai0T BechMa ManbiMu
Pa3sMEPaMM M MAccoi, He npesbimaoucii 50 r.

B HacTosiee BpeMs OCBOCH BBITTYCK FCPKOHOBBIX PEe TH-
nos PIC-42, POC-43, PIC-55A u PIC-55B. D pene umcioT
BO3MOKHOCTb KOMMYTHPOBATH TOKM 10 |A npu HanpsukeHuM 10
220 B. Pee POC-42 + 44 coaepkaT OT OAHOrO 10 TPEX rEPKOHOB
KOM-2, paboraiommx Ha sambikanue KowTaktos. Hammume asyx
oraenbHbix 06MoToK B peie PIC-43 n POC-44 nossonseT ucnons-
30BaTh MX B PABTHUHBIX POKHMAX BITIOUCHHS MPH PA3HBIX Hanpsi-
wenmsix. Pene POC-55A u POC-555 mmeioT nepexiovaromyio
KOHTAKTHYKO rpyrmy Ha repkone KOM-3 u oamy o6xmoTky.

B nociaeaHue roabl 1S aBTOMATHYCCKMX YCTPOHCTB MC-
NOMB3YIOTCA TAKKE IICKTPOMATHHTHBIC MasioraGapuTHeic pene
POC, omMuaommecs ManoH MACCOH, MOBBILICHHOH YCTOHUMBO-
CTBK) K MEXAHHYECKMM M KITMMATHUCCKHM BO3ACHCTBHSAM, BBICOKOH
TCMI0YCTOHYMBOCTBIO, GOMBIIMM CPOKOM CIykObl (¢ umciom
cpabarbiBaHuit OT 5-l03). Pene pasHOOGPa3HbI MO MCTONHEHHIO
M MEPCNEKTUBHBI U1t npumMencHus B annaparype. Tak, pene POC-9,
POC-22 npeamasHaucHsl U1t MCKPOGC3OMACHBIX LCMCH: penc
PAC-10, PDC-32 umMeioT nbuicOpsI3ro3anHICHHOS HCTIONHCHHC.

K Ma10rabapHTHBIM OTHOCHTCS M PCJIC CHTHALHOE MMHHA-
TiopHoe (PCM). KourakrHsie nuacTHHb! pesic coGpaHbl B IBE KOH-
TakTHbIC rpynmbl. JlonycTumbiit paGoumii Tok koHTakToB 1 A mpu
Hanpskennu 10 28 B.
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M3 ApyruxX THNOB 3MEKTPOMArHHTHBIX PEIC OTMCTHM pene
PKH u [19-5, nomyuusmue Haubosee mmupokoe MPUMEHCHHE B ar-
napaType ropHOit aBTOMATHKH.

DNICKTPOMATHHTHBIC PE/IC, MCTONb3YEMbIE B ANMapatype
M CHCTCMAX aBTOMATHKH, OT/IMUAIOTCA APYT OT APYFa HEKOTOPBIMM
KOHCTPYKTHBHBIMH OCOGCHHOCTAMH, HO B /IOGOM M3 HHX MOKHO
BBUICAHT ODLUME DACMCHTBI: OOMOTKY, CEPACHHHK, 5IKOPb (32 MC-
KTIOYCHHCM TCPKOHOBBIX), BLIBObI OOMOTKH, KOHTAKTHBIC MPYTIribi
W MX BbIBO/IbI.

TMpH (hyHKLMOHHPOBAHMHM CHCTCM ABTOMATHKM 4aCTO BO3-
HMKACT HCOBXOAMMOCTb OCYINCCTBICHHMSA 3aMCAICHUA cpabaThiBa-
HMS1 WK OTIYCKAHMAA PEC NOCAE TOAAYH HA €ro BXO KOMAHIHOTO
CHrHana.

3amemicHue cpaGathiBanms penc, obecricumsarowce 3a-
JICPAKKY MOSB/ICHHS BBIXOAHOTO CHIHANA MOCAC MOAAYH BXOJHOTO,
OCYWICCTBAACTCA MCKTPHUCCKMMH, MCXAHMUCCKMMH WIH KOHCT-
PYKTHBHBIMH METOAAMH.

TIpH MCTIOAL3OBAHMM CXCMHBIX MCTOJO0B B LCMb KaTYIKH
perie BIIOUAIOTCS PEIMCTOPBI, KOHICHCATOPb KATYIIKH MHAYKTHB-
HoctH, a Take RC u RL-uenouku. HekoTophie CXCMBI M3MEHCHHA
BPEMCHHBIX N1APAMCTPOB PE/IC MPHUBCACHBI HA PHC. 3.7:

2 6
K K
Lap RA
+0 + o5
u..i vox
-0 -0
) 2)
K K

Puc. 3.7. Cxextwt 3arednenns cpasampieanus 1 omnycKanus
NEKTPOMGZHUMMNDBIX PENE NOCPEOCMEOM BKMOUEHUA:
a) - dpoccens; 6) — RC u RL-yenouex; 6) - pesucmopa; 2) ~ onoda
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Peac spesern (PB) smasmiores ycrpoiicrsanm, xoHeTpyk- a . 6
UM KOTOPBIX COACPAMT CNCUMANBHLIE YICA WIM NPHCTPOSHHOS 9
YCTPOICTBO, JAACPKHBAIOWICE NOKBACHHC (MCUCIHOBCHHC) BBIXOA- A\ g
HOO CHIHAZA NOCAC NOAAYH (CHATHA) BXOAHOTO.
B CHCTEMAX ABTOMATHEN WHPOKO MPUMCHAIOTCA TOILIOBBIC, w{ Liow d

=

| R o

[r-a)

MOTOPHBIC, MCKTPOHHBLIC (NOMYNPOBOAHMKOBBIC), 4 TAKAKE INCK-

TpOMArHKTHBE PB © 3ACKTPOMArHHTHBIM, IHEBMATHYCCKIOE M Pa-

JHMHBIMK MCXAHHYCCKHMH JAMCICHHAMM, KOTOPHIS OCYIIOCTBN-

10TCH YCTPOHCTBAMM, NPHCTPAMBACMBIMHM K peac [S]. |
Jlan YMCHBIICHHA HCXPOOGPAZOBAHMA M2 KOHTAKTAX PCAC ;

M YBOHNCHHS C| mx cayxber. ofecncucHit KCXPOOGPaIHOSTH

INCKTPHUCCKHX pl::l:cﬁ B VCIOBMAX BIPLIBOONACHOCTH WANTHOH Puc. 3.8, Creamns ncrEpoxamentes ia KONmaKmax pese 6 iensx:

ATMOCIEPI M3-30 HATHYIA MCTAHA W TTBUTH NPHMCHAIOTER MHOFO- @) = NOCOAKNOL0 MOKD; 6) ~ HepeNIeNNO20 moKka

UMCIACHHBIC CNCUMATLIBIC CXCMBI BIIIOMCHMS © WIYHTHPOBAMMEM

OBMOTOK Peic WK YIIPABISCMMX KOHTAKTOB. |
HexpobesonacHoe MCMOTHCHHE 3MCMEHTOB AeKTPooGopy-

208aHKA W uenci ynpasncuia wanGoace drberTHBHO AT 3aUHTH \

OT B3PLIBA MCTAHO-BOAYVIUHON CPCM M 3AKTIOHACTCH B TAKOM OF- {

PAHHMCHHH TAPAMETPOB CKTPHYUCCKHX  LCNCH, NnpH  KoTopom

IHEPrHA KOMMYTAUHOHHBIX PASPALOB B HOPMANBHOM 1 aBAPHITHOM

PEAHMAN PaBOTH HC MOKCT NPHBOCTH K BOCTUIAMCHEHMIO IANTHOM 1\

amvoctepst. TMpuaencrne HexpoBesONacHBIX YCTPORCTS. B TOM l

MHCIIC ABTOMATHUCCKMY, B YCIOBHIX YIOALHBIX MPCANPHATHIE per-

JameHTMpyeTes npasiaasm GezonachocTy [11). ‘

|

B kavecTse npimepa 1a puc. 3.8 PUBCACHBI CXOMBL HCXPO-
FAWCHIA, NPUMCHACMBIC B UCMAX NOCTOSHHONO M TICPCMCHHOMO
TOKOB € HCTIONLIOBAKKEM 10208, TIpH BITIOYCHHOM penc B uernx
NOCTOSHHOMO Toka (puc. 3.8, a) obpaTHoc CONPOTHBACHWE AMO2A
BE/IMKO M NOTCPU IHCPrHM HE3HANMTE LN, TPy pasabixanin ucnu
Tok, obycnomnermsii IJIC camoMHAYKIHM OOMOTOK, MPOXOAMT B
TIPOBOAWICM HAMPABACHHH AHOAA, NPEAOXPAHSA KOKTAKTH OT N0~
ropatoet. [py pasMeIKaHiH 1CrH nepementoro Toka (puc. 3.8, 6)
IHCPIHA MATHHTHOO MO/ KATYIUKH FACHTCH JHOIHBIM LIYHTOM 33 |
cuer conporusackns [ 7).




