3 YCUWJINTEJBHBIE YCTPOMCTBA

3.1 I'mapaBianyeckue yCHIHUTEJIH.

B kauecTBe mCTOYHHKA OHCPIrun i1 YCHIICHUA CUTHAJIOB YYBCTBHTCIBHOI'O

9JICMCHTA UCIIOJIB3YIOT TMAPABIMYCCKHUC NIIN SJICKTPUICCKUC CUCTCMEL.

Fudpaeﬂuqecmte ycunumeilbHvle cucniemvbl aBTOMATHUYCCKUX YCTpOﬁCTB I10JIC-

BBIX arperaroB MOTYT MUTAThCS OT THAPOCUCTEMBI TPAKTOpa WJIM HMEIOT CaMOCTOS-
TEJIbHYIO MACJISIHYIO CUCTEMY.

[Ipy nmuTaHUKM OT THIPOCUCTEMBI POJIb YCHIUTEIBHOTO YCTPOWCTBA HCIIOIHSET
ruapopactpeaenutenb. OH yCUITMBAaeT CUTHAJ YyBCTBUTEIBHOIO 3JIEMEHTA, OJJHOBpE-
MEHHO MPeoOpPa30BbIBasl €0 B MOTOK paboydel >KUJIKOCTH, MOJaBaeMblil HACOCOM CH-
CTEMBI.

B kadecTBe HMCHOJHUTEIBHBIX MEXaHM3MOB MOXXHO HCIIOJIb30BaTh CUJIOBHIC
THAPOIMIMHAPH WM TUAPOMOTOPEL. OHM MOTYT OBITH PACIOJIOKEHBI OTACIBHO OT
rujapopacnpeeauTencii Ui KOHCTPYKTUBHO 0ObEIMHEHBI B OJUH arperar.

B cucremax aBTOMAaTHKU CEIbCKOXO3SWCTBEHHOTO MPOW3BOACTBA MPUMEHSIOT
TUAPOPACTIPEICTUTENN C IUITUHIPUIECKIM 30JIOTHUKOM, CO CTPYHHOU TpYOKO# nUin
THIA COIUIO - 3aCJIOHKA.

Ha pucynke 3.1 moka3aHbl cXeMbl IPOCTEUIINX TUAPOPACHIPEACIUTENCH C 1H-
JUHAPUYECKUM 30JI0THUKOM. OHU pabOTaloT C CHJIOBBIM THIPOIMIMHIPOM, 00eCIeUH-
BAOIINM MPSIMOJIMHEHHOE BO3BPATHO-TIOCTYIATEILHOE IBM)KEHUE MITOKA.

I'unpoycunurens (puc. 3.1, a) COCTOUT U3 30J0THUKA 1, KOTOPBIN YIIpaBIIsIeT MO-
TOKOM MacJjia BbICOKOro aaByieHus. [Ipy cMeleHun mrToka 30JI0THUKA 1 OT cpeaHero
MOJIOKEHUS (HApUMEpP, BHU3) HIDKHSSA TOJOCTh NWIMHIPA 4 COSTUHSICTCS KaHAIOM 6
C MarvucTPaJbIO0 BHICOKOTO JIABJICHUS, @ BEPXHsIS MOJIOCTh - KaHajIoM 2 co cimuBoM. [lox
JABJIEHUEM Macja MOpUIeHb 5 cO MTOKOM 3 mnepemMeniaercs BBepx. [Ipu nepemenieHuu
30J10THUKA | BBEpX OT HEUTPAIHLHOTO MOJOKEHUS MOPIIECHb 5 U MTOK 3 TOJIy4atT 00-
paTHOE NBUXEHHE. B 3aBUCHMOCTH OT CXEMbl aBTOMAaTHYECKOIO YCTPOMCTBA YIIpaB-

JICHUC pacClpCACIUTCIEM MOXKET OBITH QJIICKTPUUYCCKUM HIIM MCXaHUYCCKHUM. Flzmpopac-
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NpCACINTCIIb TAKOT'O0 THUIIA HA3BIBAIOT YCTBIPCXUICIICBBIM, TdK KdK IIPU ABHUKCHHU €TO

BBEpPX M BHU3 Y HEro o0pa3yercs 4eTbipe pabounux Iieiu.
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Puc. 3.1- ['uapaBnuyeckue yCUIUTENHN € HWIMHAPUYECKUM 30JI0THUKOM
TUIPOPACTIPENICIUTENS ¢ WUCMOJHUTENHBIM THAPOIMIUHAPOM: a - JIBYCTO-
POHHETO JeHCTBHS; O - OTHOCTOPOHHETO ICUCTBUSA;, 1- 3070THUK; 2, 6,7 ,8 - KaHANIBI;
3 - WTOK; 4 - TMAPABINYECKUNA CHJIOBOW LWIMHAP; 5 - MOpIIeHb; 9 - BO3BpaTHas

MPYKHUHA.

OnucaHHbld MEXaHU3M OOBIYHO HA3bIBAIOT MEXAHU3MOM JBYCTOPOHHErO JCi-
CTBUS, TaK KaK OH IMOJ IelicTBUEM paboyeil )KUKOCTH MepeMeiaeTcs B 00€ CTOPOHBI.

JUia ynpouieHusi CXeMbl MPUMEHSIOT MEXaHU3Mbl OJHOCTOPOHHETO JEeNCTBUS
(puc. 3.1, 0). B aToM ruapoycuinTese Macio NOCTYNAET TOJBKO B HHXKHIOIO MOJIOCTh
nuuHapa. [Ipu cmemennn 300THUKA 1 BHU3 OT HEMTPAIBHOIO IMOJIOKEHUS TOJOCTh
THJIPOLIMIIMHIPA COEIMHAETCS C MOJIOCTHIO BBICOKOTO JIABJICHUS, U MOPILEHb 5 miepeMe-
IIaeTCsl BBEPX, COBEpILasi HEOOXOUMYIO paboTy M OJJHOBPEMEHHO CKMMas BO3BPATHYIO
npyxuny 9. IIpu cMelieHnu 30710THUKA BBEPX OT HEHUTPaJIbHOTO MOJIOKEHUS MOJOCTh
TUAPOLMIIMHAPA COEAUHSETCA CO CIMBOM, M MOPUIEHb JBHKETCA BHU3. DTOT THIPO-
YCUJIUTENb MPU OJAWMHAKOBOM JIaBJICHUU pabouei ®HUAKOCTH pa3BUBAET yCUIIUE HA ILTO-
K€ MIOYTH BJIBOE€ MEHBLIEE, YEM TMAPOYCHIINTED ABYCTOPOHHETO JIercTBUA. OH Ha3bIBa-

CTCA ABYXIICIICBBIM, TdaK KaK 30JOTHHK 3ACCh YIPABJISACT TOJBKO ABYMS HICIISAMMU.
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BepxHuil MOSICOK 30JI0THHKA SIBJISAETCS JIMIIb Pa3rpy304YHBIM, OH yPaBHOBELIMBACT
JEHCTBHE Ha 30JI0THUK BBICOKOTO nasieHus Pl.

Ha pucynke 3,2 a nmokasaH 2uopagiuieckuii yCuiumenb co Cmpyunou mpyoKou.

B kopnyce ycwintens pacrosioxkeHa cTpyiHas TpyOka 3 ¢ kKoHMueckoil Hacagkoil. C
OJHOW CTOpPOHBI B CTPYHHYIO TpYOKy, ynupaercs mpyxuHa 1, HauanbHOE HaATSHKEHUE
KOTOPOW MOXXHO M3MEHHUTHh BUHTOM 2, C IPYTOM CTOPOHBI TOJIKATENb 12, COeTMHEHHBIH C
qyBCTBUTEJIBHBIM JJIEMEHTOM IIEPEMELICHNUN WM UHBIM YIPABIIOMIMM 3JIEMEHTOM.
CrpyiiHas TpyOka MOET MOBOpAaYMBATHCA Ha HEOOJbLION yron Bokpyr ocu O, mep-
NEHIUKYJSIPHON K TUIOCKOCTU pUCYHKa. [IpOTMB KOHMYECKO HAacalKu TpyOKH pacrio-
JOXKEeHa IUIMTKa ¢ JIByMsl NMpUeMHbIMH coruiaMu 10, BXOAHbIE OKHa KOTOPBIX JIeXKaT B
MJIOCKOCTU BpalleHusi TpyOKH. BBIXOJHOM KOHMYECKUU HACATOK OKPY>KEH IIHJIUH-
npuyeckuM kosmaukoM 11. Crpyiinas TpyOka coobiaercst TpyOonpoBOAOM C UCTOUYHU-
KOM nTaHus (HacocoMm). IlpuemHble KOHHMYECKHE pacliupsronIuecs KaHaibl (COoIia)
COEJIMHEHBI TPYOOINPOBOJaMHU 5 U 9 C MOJOCTIMHU CUIIOBOTO rupoumivsapa 7. Kop-

IIyC YCHIIUTCIII UMCCT BBIXO/I pa60qeﬁ KNIKOCTHU Ha CJIUB.

--__-l ﬂ H T,
iz AV,

Puc. 3.2 - 'ugpaBiarueckue yCUIUTENN:

a - co CTpyHHOM TpyOKoOii; O - THIA COIUIO - 3acioHKa; 1 - mpyxuHa; 2 - pery-
JUPOBOYHBIA BUHT; 3 - CTpyiHas TpyOka; 4 - kopnyc ycunurens; 5, 9 - kaHamnsl; 6
- WToK; 7 - muauHap; 8 - mopmeHb; 10 - npuemnsie comna; 11 - MuIMHAPUICCKUMA
KoJmavok; 12 - Tonkarens; 13 - apoccens mocTosHHOTO ceueHus; 14 - comna; 15 -

3aCJIOHKa.

Paccrosinue MCXKIAY BXOAHBIMHM OKHaMM IIPHEMHBIX KaHaJIOB HEBCIIMKO H
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o6sryHO paBHo 0,2-0,5 MM, nuameTp BXoaHbIX 0KOoH 2,0-2,5 MM. JlmnHA CTpyHHOU
Tpyoku 150-170 mMm, guametp ee 5,0-6,0 mM. /IluaMeTp BBIXOJHOTO CEUCHHS CTPYHHOM
TpyOKu (koHMYeckoro Hacanka) 1,8-2,0 mm, a mepememenue ero 1,5-2,0 mm ot cpeHe-
'O TIOJIO’KEHUSI.

[TpuHIMI IEHCTBUS TAKOTO THAPABIMYECKOTO YCHIUTENS OCHOBaH Ha IMPeoo-
pa30BaHUH KHHETHUECKOW SHEPTUH ABIIKYIICHCS MACCHI KUAKOCTH B MMOTCHITUATHHYIO
SHEpruro naieHus. Pabodas xxuakocth nox nasienueM 6,0-8,0 6ap momaercs B cTpyii-
HyIO TpyOKy 3. B KoHMYecKOM Hacaake TPYOKH MPOUCXOIUT YBEIHMYCHHE CKOPOCTH
MOTOKA, YTO MPUBOJNT K YBEJIMUCHUIO 3alaca KMHETHUYECKOH 3Hepruu. [Ipu cpegHem
(HEUTpaJILHOM) TOJIOKEHUHU TPYOKHU CTpys paboueit ®UIKOCTH OJMHAKOBO MEPEKPhIBa-
eT 00a BXOJHBIX OKHA, CO3/IaCT B MPUEMHBIX COIUIAX PaBHBIC MABIICHUS W MOPIICHD 8
THJIPOLIMIIMHIPA HE JBUKETCS. UyBCTBUTENBbHBIM 3JIEMEHT OTKJIOHSET TPYOKYy OT
CPEIHETO IMOJIO0KEHHUSI, B OJJHOM U3 MPUEMHBIX COIEIN JIaBJICHUE BO3PACTAET, a B APyroM
nangaer. [lox neiicTBuEeM pa3HOCTH NIaBJICHUM MOPUIEHb THIPOLMIMHIPA MEPEMENIACT-
Csl, COBEpIIIas HEOOX0UMYIO paboTy.

Ha pucynke 3.2, 6 moka3aH ruJpaBJIM4YECKU YCHJIUTENb THUIA COMJIO — 3a-
cionka. OH COCTOMT M3 JABYX JIpocceieii mocTossHHOTO ceueHus 13, nByx comen 14 u 3a-
cioHku 15, pacnonoxkeHHoi Mexy coriamu. [lomocTu comnen cBsi3anbl KaHasiamu S 1 9
C MOJIOCTSIMHU UCTIOJTHUTEIHLHOTO THIPABIMYCCKOTO IIHJIMHAPA 7.

Ecnu 3acnonka 3 pacriosniokeHa TOYHO MOCPEIUHE MEXKIY COIIaMHU, UCTCUCHHE
YKUJIKOCTH 4Yepe3 00a coruta OMHAKOBO, B 00E€UX MOJIOCTIX UCTIOIHUTEILHOTO THIPOIIHU-
JIMHJIpa YCTaHABIIMBACTCS OJMHAKOBOE JIABJICHHE M TIOPIIICHb 5 HE mepeMeniacTcs. Ecm
MOJT ISHCTBHEM YYyBCTBUTEIILHOTO JJIEMEHTa 3aclioHKa 15 mepemMeniaeTcst u3 CpeaHero
MOJIOKCHUSI, TO yTEYKa JKUIKOCTH Yepe3 COII0, K KOTOPOMY OHa MPHOJIM3HUJIACh,
YMEHBIIIAETCs, a IaBJIEHUE B MOJIOCTH 3TOTO COILJIa M B COOTBETCTBYIOIIEH TOJIOCTH TH/I-
POLIMJIMHIIpA BO3pacTaeT. B MpOTUBOMOIIOKHOM COTLIE, HA00OPOT, BBITEKAHHUE KU /JI-
KOCTH Yepe3 COIJIO BO3pacTaeT, a AaBICHHE B €r0 IMOJOCTH ToHWKaeTcsa. [lof
JNEUCTBUEM PAa3HOCTHU NABJICHUNU TMPOUCXOIUT TMEPEMEINICHUE TOPIIHS THUIPOIH-
JUHIpA.

Bce onuncanHbIC BBIIIE THIIBI FH,HpOYCI/IJII/ITCJIeﬁ 10 KOJIMYCCTBY CTYHCHefI
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YCUJICHUs Ha3bIBAIOTCS OTHO KACKaJHBIMU.

B HEKOTOpBIX cilydasx T'MAPaBINYECKUE YCHINTEIbHbBIE MEXaHU3MBI JOJIKHBI
UMETh OOJBIIYI0 BBIXOJHYIO MOIIHOCTB. JIJis 3TOrO uepe3 pacmpeaenuTeabHbIN 30-
JOTHUK NPUXOJUTCS MPOINYCKaTh 3HAUUTEIbHBIE TOTOKU padoyeil KHUJIKOCTH C IO-
BBIIICHHBIM JaBJICHUEM. Y CHUJIUS, IPWIAraeMble K 30JIOTHUKY, BO3PACTAOT, YyBCTBH-
TEJIBHOCTh CUCTEMBI CHUYKAETCS.

B TO e BpeMs MHOTHE YCHUJIUTEIbHBIE MEXAHM3MBI JOJDKHBI UMETh MUHU-
MaJIbHbI COOCTBEHHBIN BEC M pa3MEphl, BBICOKYIO YYBCTBUTEIbHOCTb, OBICTPOEH -
CTBHE, CO3/1aBaTh MUHUMAJIbHYIO HArPY3KYy Ha JAaTUYHK.

Jli mostydeHus: OOJIbIION MOIIHOCTH Ha BBIXOJI€ IMIPU BBICOKOW UYyBCTBUTEIb-

HOCTH 1 MUHHUMAJIbBHOM YCHUJIMU YIIPABJICHUS IIPUMCHAIOT zudpaeﬂuqecmte ycuiume-

Ju, C JByMS WJIH HECKOJBKMMHU KacKaJaMmH (CTYNEHSMM) YCUJIEHMs, 4Yallle BCEro
JBYX KacCKaJHBbIE.

CBsi3aHHBI C YYBCTBUTEIBHBIM AJIEMEHTOM CHUCTEMbI aBTOMATHUKH YCHIIH-
TeJb MEePBOr0 Kackaja ¢ OrpaHMYEHHBIM PacxoJlOM M MaJlbIM JaBJIeHHEM pabouei
KUJKOCTH MPUBOJUT B JEUCTBUE YCUIIUTENb BTOPOrO Kackaja ¢ OOJBIIMM PacX0o0M
Y BBICOKUM JIaBJICHHEM paboueit KHUIKOCTH.

JIByXKacKkaJHble YCUJIUTEIN MOTYT OBITb KOHCTPYKTHBHO OJHOPOJHBIMU
(Hampumep, ABOMHOM 30JIOTHUK) U Pa3jWYHbIMU (Hampumep, COIIO - 3aCJIOHKA,
30JI0THUK).

Ha pucynke 3.3, a nokazaHa npuHIMIHAIbHAA CXEMa IByX KaCKaJIHOIO yCH-
JUTENS - ABOWHOM 30JI0THUK. [laTunK cBsi3aH C ynpaBiasomumM 3010THUKOM 1. Ko-
r1a OH HAXOJIWUTCS B CPEJHEM IOJIOKEHHH, padouasl KMAKOCTh, MOABOAMMAs K
HEMY OT THJIPOCHCTEMBI, Yyepe3 Apoccensb 3 1o kaHanam 4 u 6 3anonHser ode pado-
yue kamepbl 7 u 11 pacnpenenutenpHoro 30ia0THUKa 10. OnmHOBpeMEHHO uepe3 BhI-
MyCKHbIE OKHA 2 U 5 KUJKOCTh MpoTeKaeT Ha ciuB. [Ipu 3ToM gaBieHue B kamepax /
u 11 paBHO M pacnpenenuTenbHblil 30J0THUK 10 BO3BpaTHBIMU IpyXKHMHaMu 8 ycrta-
HAaBJIMBAETCA B CpeiHEe (HEUTpaIbHOE) NOJ0KEHUE. TOUHOCTh YCTAHOBKH 30JI0THHKA
B 3TO MOJIOKEHHE 00ECHeYrBAETCsl OTCYTCTBUEM BO3JEUCTBUS OJIHOM MPYKUHBI Ha

JIPYTyI0, TaK KaK XOJl MPYKUH OFpaHUuEH maibamu 9, ynuparomuMUCs B BHITOU-
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Ky Ha KopITyce.
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Puc. 3.3 - HpI/IHIlI/IHI/IaJIBHBIe CXCMBbI ABYXKACKAJHOT'O THAPABINYCCKOTI'O0 YCHUIUTCIIA:
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a - TBOMHOM 30J0THUK; | - ynpaBisomui 3010THUK; 2, 4, 5, 5, 12,13 -
KaHaJbl;, 3 - qpoccenb; 7, 11 - paboune kamepsl pacpeIeTMTEeIbHOTO 30JI0THUKA,
8 - Bo3BpaTHbIE NMPYXKUHBL; 9 - orpaHnunTenbHas maiba; 10 - pacnpeaenuTenbHbIN
30JI0THUK; 14 - CUI0BOM TUAPOLUIUHAD; O- COMIO-3aCIOHKA U 30JIOTHUK; | -
npyXuHa; 2 - 3JEKTPOMArHuT; 3 - yIpaBisfmomas 3acioHka; 4 - comna; 5 -
npoccenu; 6 - maiiba; 7 - npyxunsl; 8, 10 - kamepsl 3010THHKA; 9 - pacnpene-

JIUTEIbHBIN 30J0THHUK; 11 - Macno moaBoasIIUil KaHal.

[Ipu nmepemenieHr ynpapiasiOUIEro 30J0THUKA, HANPUMEP, BIEBO, MOJIOCTh
KaMepbl 7 COCAUHSIETCS CO CIMBHOW MOJOCTHIO, a MOJIOCTh Kamepwl 11 - ¢ maru-
CTpajbl0 BBICOKOTO naBiieHHs. Ilon nelcTBuEM 3TOTO AABJIEHUS paclpeeliu-
TeabHBIN 30J0THUK 10 mepememniaercs B JieByto cTopoHy. CyMMapHas KECTKOCTh
npyXuH §, mepenaj AaBleHUN B kamepax 7 u 11, a ciemoBaTenbHO, U CMEILICHUE
YOPaBISIONIETO 30JIOTHUKA | CO CPENHETO MOJIOKEHUsT 0OYCIOBIMBAIOT MEpeMelie-
HUE pacipeeINTENbHOT0 30JI0THUKA.

[Ipu cMmemeHny pacnpeneauTeT-HOTO 30J0THIKA BIIEBO padoyas >KHIKOCTh

IMoIaaacT 110 KaHally I-B JICBYIO ITOJIOCTH CHUJIOBOT'O T'MAPOIUIMHAPA 14, a IIpaBaid 110-
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JOCTh TUAPOUMINHApPa KaHaioM 13 coemunsiercst co cnuBoM. [lon neiictBuem pado-
Yyeil JKUJKOCTU TMOPILIEeHb THIPOLUMIMHApPA NepeMeniaercs Brpano. [lpu cMmenieHuu
YIPaBISAIOMIET0 30JOTHUKA BIPABO PACIHPENCITUTEIbHBINA 30JOTHUK TaKXe CMe-
11aeTcs BIPaBO, a MOPIIEHb CUIOBOTO TUIPOIUIUH]PA BIEBO.

VY IByXKacKaJHOTO THJIPOYCHJIMTENS MEPBBIM KacKaJ BBIMIOJHEH MO CXEMeE
coruio 3acioHka (puc.3.3, 0). ['uapoycunurenem ynpasiseT dJeKkTpomaraut 2. Pabo-
yasi dKUJKOCTh U3 HAMOPHOM MarucTpaiv no kaHainy 11 moaBoauTcs K pacnpeaeiiu-
TEIHLHOMY 30JIOTHUKY 9 M OHOBPEMEHHO 4Yepe3 APOCCe 5 K CUCTeME yNpaBlIeHUS -
coriaM 4, pa3ieieHHBIM YIIpaBIstoniel 3acioHkoi 3. Ecnu curHam oT gaTumka oT-
CYTCTBYET, 3acJOHKa 3 MOJ AeHCTBHEM NpYyXHH 1 3aHUMaeT cpenHee IMOJIOKEHUE.
HaBnenue B kamepax 8 u 10 pacnpeaenuTensHOTO 30J0THUKA TPH 3TOM OJMHAKOBOE,
Y 30JI0THUK NOJ JEHCTBUEM MPYKUH 7 3aHUMAET CpeHEe HEUTPAIbHOE MOJI0KEHHE.

[Ipu mosiBIeHUM CUTHAJIa OT JAaT4YMKa 3aCIOHKAa 3 CMEIIAETCs U COOTHOIIIE-
HUE 3a30pOB MEXIY COIIaMHU M 3aClIOHKOHN m3MeHseTcsi. OQHOBpEMEHHO M3MEHSETCS
nasneHue B kamepax 8 u 10, B ofHOM yBenuuuBaeTCs, B Ipyroi ymenbiaercs. [lon
JIEHCTBUEM Pa3HOCTH JABJICHHUI 30JI0THUK MEpEeMENIaeTcs Ha BEIMUMHY, OIpeaesse-
MYIO IIEpenajoM JIaBJIEHUS U CYMMapHOM )KECTKOCThIO NpyXuH 7. [Ipu nepemeniennun
30JIOTHUKA paboyasi )KUAKOCTh MOCTYIMAET K CUIIOBOMY THAPOLIMHAPY U €ro Mmop-

II€Hb COBEpIIAET paboUuid XOI.

3.2 DJleKTpUYeCKHe YCUJIUTEIH

B cucremax »neKkTpo aBTOMATHKK OOJIBIIIOE PACHPOCTPAHEHUE TOTYUHIIN
aNeKTpuueckue pene. Pene cpabarbiBaeT OT CpaBHUTENBHO CJabdOTO CUTHANIA, HO
BKJIFOYAET MPU ITOM 3JIEKTPUYECKYIO II€Mb, MO KOTOPOMY MPOXOJIUT TOK 3HAUM-
TEJIHHOUN BEJIMYUHBI. DTO - MPOMEKYTOYHOE 3BEHO MEXKIY IIEMbI0 CIa00TO TOKa U Ie-
MbI0 3HAYUTEIBHO OOJbIIeH MOoIIHOCTH. [Ipu AeiicTBUM HA pene IIEKTPUYECKOTO CHUT-
Hajia YyBCTBUTEJIBHOIO 3JIEMEHTA CUCTEMbI aBTOMAaTHUKA OHU B OCHOBHOM MPUBOJST B
NEeNCTBHUE OJIHY MJIM HECKOJIBKO YIPaBISAEMbIX 2JIEKTPUUECKUX IeMeil.

Haubonee pacmpocTpaHEHBl 3JICKTpOMAarHuTHbie pene (puc. 3.4).
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[Mpunnun ux neiicTBus Oa3upyeTcs Ha MPUTATUBAHUM CTAJIBHOTO sIKOps 1 K cep-
J€YHUKY 3 3JIEKTPOMAarHuTa, 1o oOMoTke 4 KOTOpPOTO MPONYCKAIOT YNPABIAIOMINN
DIEKTPUYECKUU TOK. ECIM TOKa B yIpaBILIOLIEH LIENU HET, IKOPb OTTATUBAETCS OT
CepJIeYHMKa BO3BpPaTHOM IpykMHOU 6. Koraa ynpasisiomuil CUrHaI 3aMbIKaeT 3JIEK-
TPUYECKYIO LI€Nb KaTYyIIKH, CO3/1aBAEMBbIi €0 MarHUTHBIM ITOTOK IPOXOIMUT 4Yepe3
CEepACUYHUK, SIPMO 5, IKOPb M BO3AYIIHBINA 3a30p O MEXAY SIKOPEM U CEPIACYHUKOM.
IIpu 3TOM co3maeTcst ycuiaue, KOTOpoe NPUTIATUBAET AKOPh K CEPACYHHUKY, U KOH-
TaKThl 2 IENH, BEAYIIEH K UCIIOJHUTEILHOMY OpPraHy, 3aMbBIKAIOTCSI.
Taxue pene Ha3bpIBAlOTCA HEUTPAJbHBIMU 3JIEKTPOMAarHUTHBIMU PEJIE.

B cucremax aBTOMAaTWKHM IPUMEHSIOT TaKXe IMOJIIPU30BaHHBIE 3JIEKTPOMAr-
HUTHBIE pene. [ IpenMymiecTBo X B TOM, YTO HAIPABIICHUE NIEPEMEILICHUS SIKOPS 3aBUCUT
OT MOJIAPHOCTH MOJAaBAEMOro Ha OOMOTKY HAIIPsDKEHUS U MOJISIPU30BaHHbBIE pelie SIBIIs-
IOTCSI PEBEPCUBHBIMU 3JIEMEHTAMU. JTO OCOOEHHO LIEHHO MPU UCTIOJIb30BAHUU PEJIE B CU-
CTEMAaxX aBTOMATHYECKOTO PETYJIMPOBAHUSA, KOTJa 3HAK ITOJABAEMOI0 HaNpPSLKEHHUS
OIPENEIIAECTCS 3HAKOM PacCOrIaCOBaHU.

DTy peBEPCUBHOCTH CO3/1a€T BCIOMOTATEIbHBIM MCTOYHUK DHEPTrUM (MarHUT

WJIM 3JIEKTPOMArHUT), MOJISPU3YIOLIAN MArHUTHYIO CUCTEMY.

Puc.3.4 - DnexTpoMarHuTHBIE pelie:

a - HeHTpanbHoe: 0 - MoNsIpU30BaHHOE; | - IKOpPh; 2 - KOHTAKTHI UCIIOJ-
HUTEJIbHON 1enu; 3 - CEpJCUHUK dJeKTpoMarHurta; 4 - oOMOTKa KaTylIKu; D -

apMo; 6 - BO3BpaTHasi MpPYKHUHA.
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Jlyist ynpaBiaeHus: TAKUMH pesie TpeOdyeTcst HeOOoIbImasi MOITHOCTD.

[MonsipuzoBanHoe perne, (Moka3aHHOE HAa pucyHke 3.4, 0) MMeeT JBa CHMMET-
PUYHBIX MarHUTHBIX KOHTypa. [lomBmkHas cucteMa (SKOpb) pacrojiaraercsi B OOIIei
BETBU U pPearupyeT Ha pa3HOCTb YCUIIMM, CO3IaHHBIX MOTOKAMH KaXKJ0T'0 U3 MarHuT-
HBIX KOHTYpOB. Eciu Toka B 0OMOTKE HET, Ha SIKOPb IEUCTBYET TOJIBKO MOTOK MOCTO-
STHHOTO MarHHTa.

OOMOTKH TOJIKITIOYAIOTCS K UCTOUYHUKY MMUTAHUS TaK, YTO HaIIPaBJICHUE TTOTOKA
B OJTHOW TIOJIOBHMHE 3a30pa COBIMAIaCT C HANpPaBJIICHHEM TOTOKA TTOCTOSTHHOTO MAarHuTa,
a B Ipyrou He coBnagaet. [loa meiicTBHEM CyMMapHOTO YCHUITUSA SIKOPb MEPEMEIIAETCS K
OJTHOMY W3 TOJIOCOB. [Ipy M3MEHEeHHH HaIpaBJIeHHs TOKa SIKOPbh MEPEMECTUTCS K Y-
TOMY TIOJIFOCY.

OTH 3JEKTPOMATHUTHBIE PeJie UMEIOT CYIIECTBEHHBIE HEJOCTATKU, B MEPBYIO
ouepenb HEKOTOpOE 3ara3/ibiBaHue CpalaThIBaHUs, OOYCIOBJICHHOE HAJIMYHUEM IIO-
JBIDKHBIX WHEPIMOHHBIX MAacC, U OTPAaHWYCHHOE YHCIIO TEPCKITIOYECHUNW B CIUHHILY
BPEMEHH.

B mocnennee BpeMs B cHCTEMax aBTOMATHKHU MPH YIPABJICHUU OBICTPO IPO-
TEKAIOIIUMHU TPOIeCCaMU, TPEOYIOIMMH OOJBIION TOYHOCTH MOMEHTa CpalaThIBAaHUS
WK OOJIBIIION YaCTOTHI cpabaThIBaHUsl, IPUMEHSIOT OECKOHTAKTHBIC JIEKTPOHHBIE PETIE.
WX snekTpudeckas 1ermb UMEET TOJBKO JBa COCTOSHUS paBHOBecHus. [loaTomy mpm
nojlaye HeOOJBIINX YIPABISIONIMX HAMPSDKEHUN BEIMYMHA HATIPSHKEHHS B IIETH PE3KO
MIEPEXOJUT M3 OJHOTO PABHOBECHOTO COCTOSIHHS B JIPYro€, YTO aHAJIIOTMYHO 3aMbIKa-
HUIO WK Pa3MbIKAaHUIO KOHTAKTOB 3JICKTPOMArHUTHOTO pejie.

B cBs3u ¢ oTCyTCTBHEM TONBIKHBIX JIETale Takue pejie MpaKkTUYecKu Oe-
3MHEPIIMOHHBIC M 00ECIIEUYNBAIOT JIFOOYIO YacTOTY CpadaThIBAaHUN B CIMHUITY BPEMEHHU.
Jlnst ynipaBiieHus1 TAKUMU pesie Tpedyercst HebombInas MortHocTh (10-6 -10-9 Bt ). Ha
BBIXOJIE PeJie MOXKET ObITh TOJTy4eHa MoltHoCTh 10 1 BT. s ckaukoobpa3Horo mepe-
X0Jla U3 OJHOTO COCTOSIHUSI B JIpyroe B cxeMe (puc. 3.5) JOJKHBI ObITh HEJITUHEHHBIE
aneMeHThl. B naHHOM ciydae 31o ABa Tpuoaa (namiibl) JI1 u JI2. JlefictBue cxembl OCHO-
BaHO Ha TOM, YTO B KaIbI JAHHBIA MOMEHT AHOJHBIA TOK MOXET MPOTEKATh TOJIBKO

yepe3 OHY JIaMITy.
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Puc. 3.5 - Cxema 6€CKOHTAKTHOT'O 3JIEKTPOHHOTO PEIe.

Ecmu nmonates Ha conpotusneHune R Hanpspkenue curHana Uy, Takoid MosIsipHOCTH,
4TOOBI OHO JOOABISUIOCH K HampspbkeHuto mutanus U, namma JI1, okaxkercs otmeproii, a
nammna JI2 - 3aneproii. Ecin ke Ha BXOJ CHCTEMBI ITOAATH TOK JIPYTOM MOJIIPHOCTH, MPO-
M30i1eT OOpaTHBIN CKaYOK TOKa. Takoe pesie paboTaeT aHaIOTUYHO MOJISPU30BAHHOMY.

Domopene peTHA3HAYEHO VIS MOAaYM CUTHAIBHBIX UMITYJIbCOB MPU U3MEHEHUU
OKPY’KaIOILIEN OCBEIIEHHOCTH. B CEIbCKOM XO35ICTBE TaKWE€ pejie MCIOIb3YIOT JUIS aB-
TOMATUYECKOT'O BKJIIOUEHHSI JOMOJHUTEIBHOIO OCBEIIECHUs NTUlledepmM, nepesoaa 060o-
rpeBa NapHUKOB U TEIUIULl HA THEBHOUW WJIM HOYHOM PEXUM U T. II.

B kadecTBe JaTYMKOB MCHIONB3YIOT (POTORNIEMEHTHI. Pa3niuatoT OTO3IeMEHTHI: C
BHEIIHUM (POTOAIPPEKTOM (BaKyyMHBIE U Ta30HANIOJHEHHBIE), C BHYTPEHHUM (DOTOAPdeK-
ToM ((poToconpoTureHus), PoToauoAbl U POTOTPUOABL. B CeNbCKOX03iCTBEHHOM IPO-
M3BOJICTBE HambOoJee pacrpoCTpaHeHbl (POTOIIEMEHTHI ¢ BHYTPEHHUM M BHEITHUM (POTO-
addexToMm.

Domoconpomusnenue - T0 NOITYIPOBOAHUKOBBIN MPUOOP, YMEHBILIAIOIINN CBOE

ANIEKTPUUYECKOE COMPOTUBIICHHE MO/ JEHCTBUEM JIyUUCTOr0 MoToKa. Tok uepe3 ¢poTo-

COIMIPOTUBIICHUEC MOXKCT IMPOXOJAUTHL B JTI000M HaIrrpaBJICHHH.
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JetictBue poTornementa ¢ BHEITHUM (HoT03(h(PEKTOM OCHOBAHO Ha TOM, YTO MPH
TMIOTIaIaHUY Ha €Tr0 MOBEPXHOCTh CBETA B OKPY’KAIOIEe MPOCTPAHCTBO BBUIETAIOT JJICK-
TPOHBI.

®oTo37eMEHTHl  00JIaal0T OOJBIIION YYyBCTBUTEIBHOCTHIO, HO aOCOJIOTHBIC
3HAYCHUS MOJTy9aeMbIX OT HUX (POTOTOKOB OOBIYHO OYEHb HE3HAUUTEIHHBI. B CBS3M ¢
3TUM B aBTOMATHYECKUX CHUCTEMax OOBIYHO HCIHOJB3YIOT (DOTOIJEKTPOHHBIE peEIe,
IpeICTaBISFoIE co00i KoMOMHAIMIO0 (DOTORIEMEHTA C YCHIIMTEILHON JICKTPOHHON
JaMIION, B aHOJIHYIO IIeTh KOTOPOM BKIIFOYAETCSI 0OMOTKA 3JIEKTPOMAarHUTHOTO pejie ¢
OOJIBIINM COMPOTHBIICHUEM.

MarnuTtHbit yeunutenb (puc. 3.6) coctout u3 nByx apocceneit | u I, koro-
pble MOJMArHUYUBAIOTCS TMOCTOSTHHBIM TOKOM. MarautHasi MpoOHHUIIAeMOCTh (heppo-
MarHUTHBIX MaTE€pUaIOB MPU MEPEMEHHOM TOKE 3aBHCUT OT BEJIMYHMHBI TIOIMAarHUYH-
BAIOILIETO JEHCTBUSA MOCTOSHHOIO Toka. OOMOTKM 1 M 2 mepeMeHHOro Toka 00oux
Jpoccerieil HaMOTaHbl Ha 00a CepJeYHHKa TaK, YTO HAIPaBJICHHS MEPEMEHHBIX Mar-
HUTHBIX MOTOKOB BO BHYTPEHHHUX CEpJICYHUKAX MPOTUBOMONIOXKHBI. [loaTomy arek-
TPOABWKYIINE CUIIbI, UHAYKTUPOBAaHHBIE B 0OMOTKE 3 TMOCTOSIHHOTO TOKA TIEPEMEHHBIMHU
MarHUTHbIMU TOTOKaMH @, B3aHMHO KOMIIEH CH PyOTCSL.

BrixonHas BenMYMHA MarHUTHOTO ycunuTens -HanpspbkeHue U oOmotku 3
MOCTOSTHHOTO TOKa. JDTa 00MOTKa Ha3bIBAETCS YIPABIISIIONICH, MITH TTOAMarHIUMBAIOIICH.
BbixomHas BenmMUMHA MAarHUTHOTO YCUJIUTENSI TIEPEMEHHBIA TOK B 0OMOTKax 1, 2 u B

Harpy304HOM CONPOTUBIICHUH Ry.
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Puc. 3.6 - Cxema MarHuTHOT'O YCUJIUTEJIS:

1,2— oOMOTKM TMEpPEMEHHOr0 TOKa 3 — O0OMOTKA MOCTOSIHHOTO TOKA.
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[Tporekaromuii MO 0OMOTKE YIpPaBJICHUS MOCTOSHHBIN TOK MEHSET HACBHIIIICHUE
cepaeyHuka. C yBEJIMUEHUEM CHJIbI TOKA YMEHBIIAETCS MarHUTHAasi TPOHUIIAEMOCTh U
pEaKTUBHOE CONPOTHUBIICHUE KaTyliek 1 u 2, a BenuunHa Toka | pacrer.

DNeKmpomMasHUmHbLU ycuiumens MpeACTaBIseT co00i reHepaTop MOCTOSIHHO-

ro TOKa, IPUBOJAMMBINA BO BpallleHuEe KakuM-Iu0o0 asurateiaemM. MHaykTupyemas B 00-
MOTKE SIKOpsI TEHEpaTOpa JMEKTPOABIXKYIIAsL CHJIA MTPOMOPUHOHAIbHA BEJIMYMHE Mar-
HUTHOM MHIYKIIUY U YUCITy 00OPOTOB MalIMHBI. MEeHsIsi MarHUTHOE T0JI€ AJIEKTPOMAarHu-
TOB CTaTOPa, MOXHO B IIMPOKUX MPEAEIax U3MEHSITh BEJIMUYUHY JICKTPOJABIKYIIEH CH-
JIBL, @ CJIENOBATENBHO, U MOITHOCTH, OTIABAEMOM T'€HEPATOPOM BO BHELIHIOKO LIETIb.

B anexTpoMamimHHOM yCUJIMTENE TOK OT YYyBCTBHUTEIIBHOTO 3JIEMEHTa (J1at-
YUKa) MOJABOAUTCS K 0OMOTKE BO3OYXKICHHUSI, CO3/1aBasi OMPECICHHYIO BEIMUYUHY Mar-
HUTHOI'O TOJIA cTatopa. MOIIHOCTh, OTAaBacMas T'€HEPATOPOM, IPONOPLUOHAIbHA
MarHUTHOMY TIOJII0 CTaTopa. DJIEKTPOMAIIMHHBIE YCHJIUTENIU HAl0T KOA(DPHUIIUEHT

ycuiienus 10 1000.
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