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Xonacesn4 A.T., Xonacesnu T. H.

CnpaBoYHHK 10 YCTPOHCTBY, IPDHMEHEHHIO ¥ PEMOHTY 3JIEKTPOHHBIX NpH-
6opos aBToMoGuneH. YacTh 1. DNeKTPOHHEIE CHCTEMBI 3AKHIaHUA. - M.
AHTEJIKOM, 2003. - 240c.: n1.

ISBN 5-93604-016-X

Hacrosuuii cipaBOYHHK COACPKHT JAHHBIE O PA3THYHBIX YCTPOHC I BAX, HCTIONB-
3yeMBbIX B aBTOMOOWIBHOH TexHHKE. MaTepHan cHcTeMaTH3upOBaH TakuM o0pa3oM,
YTOOBI YU TATENB MOT 06€CIIEYHTE TPAMOTHYIO 3KCINIYaTalHIO, NPHMCHCHHE, PEMOHT 1
Jae N3rOTOBICHHE aBTOMOGHIILHOTO 3NEKTPOO6OPYIOBaHHA B JOMAINI. \ YCIIOBHAX.

ITomumo 3Toro npuBoauTcs MHGOPMANHA 06 OTEUECTBEHHBIX 3 HMMNOPTHHIX
MHKpOCXEMaX, TPaH3UCTOpax M IMOAaxX, NPHMEHAEMBIX B NMpHGOpax aus aBroMo-
6uneii, ykasaHs! BO3MOXHEIC 3aMEHBI 3THX 3JIEMEHTOB. B KHHre Takxe npciucrasne-
HO MHOXCCTBO NPHHIMIHMAIBHBIX CXEM M IICYaTHHIX IUIAT KOMMYTaTOPOB H APYrHX
3NEKTPOHHBIX U3JEIHA HCIIONB3YCMBIX B ABTOMOOHIIE.

PaccMOTpeHB! BONPOCH MOAEPHHU3ALMH H OPHTHHANBHONO HCIIONb 30BUHHA ONTHCHI-
BacMBIX IPHEOPOB. -~

Kunra 6yner nonesHa LIMpokoMy Kpyry aBTOMOOHMIHCTOB M pajHoRiobuTeneii, a
TaxoKe pabOTHHKAM PEMOHTHBIX CIIYX0 M 3aBOOB H3rOTARIHBAIOLIMX ) | k1poobopy-
JIOBaHHE U1 aBTOMOGHIIEH,

15K 32.844.1

B cBasu ¢ 6onbnM 066eMOM HHPOPMAIIHH OTPAXKEHHOH B CIIPABOYHHKE, 3apulice 1POCHM
M3BMHEHHS 32 BOIMOXHBIC OMMGKN M HETOYHOCTH CACNaHHbIC npy HaGope kuurn B iocrne-
IYIOLIMX H3JAHHAX OHH GYNYT HCITPABAATECA.

Bce apTopckue npasa 3ammiensl. Hu oana 4acTe HacTose# my6anKauy He MoxeT ObITh
BOCIIPOM3BEECHA WIM nepelaHa B moGoil Gopme nian moObIMH CPenCTBaMH, BKMIOWAR uo1o-
KOITMPOBAHHE M MAarHMTHYIO 3alHCh, 6e3 MHCBMEHHOTO Pa3pEIeHHs BIIAZNENbla aBlOPCKOIO
npagsa,
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BBEJAEHHE

C KaxIbIM rOZIOM PaCcIIHpACTCA IPHMCEHEHHE MEKTPOHHBIX IPHOOPOB H CHCTEM B aBTOMOGHILAX.
Ceiiyac npaxriyecku mobGas cHcTeMa 3neKTpoo6OpyNOBaHHA BIJIIOYAET NIEMEHTHI JAECKTPOHHKH C
KOMIJIEKTYIOIMMH, KaK OTE4CCTBEHHOTO, TAK M HMIOPTHOTO MPOH3BOACTBA. D10 CBA3aHO C PEIIEHHEM
TakuXx 3a/a4, Kak obecnesenye 6€30MacHOCTH IBYMKCHHA, YMEHBIIECHNE 3aTPA3HEHNA Bo3ayXa oTpabo-
TABUIMMH ra3aMH, YIy4lIeHHE XOAOBBIX Ka4ECTB aBTOMOGHIIA, €0 HAJCXKHOCTh, YAYUIICHHE YCIOBHHA
paboThl BoOuTeNs, CHIYKEHHE TPYAOEMKOCTH TEXHHYECKOTr0 00C Ty )KHBaHHA.

Bueapenye 3MeKTPOHHBIX YCTPOMCTB MAET B OCHOBHOM MO [IBYM HANpaBICHHAM: 3aMEHA Cy-
IIECTBYOILMX MEXAHHYECKUX YCTPOHACTB, GPYHKLMH KOTOPHIX JIEKTPOHHbIE YCTPONCTBA BHIMOMHAIOT C
Gonbilel HaNEXHOCTBIO, KA4€CTBOM (JNIEKTPOHHBIE CHCTEMBI 3aXKHIaHHsA, PETY/IATOpPbl HaNpsHKEHHA,
TaxoMeTpHI ¥ Ap.); BHEAPEHHE MEKTPOHHBIX NPHGOPOB, BLITIONHAIOIHX () HKUMH, KOTOpblE HE MOTYT
BLITIONHATL MeXaHHJYeckHe TIpHGOPHI (ANMEKTPOHHBIE NMPOTHBOGIOKMPOBOYHBIE CHCTEMBI, PAIHYHbIE
aBTOMAaTHYeCKHE YCTPOHCTBa, 3aai0IUHe PEXHM paGoTHl ABHraTens N JBHXXEHHS aBToMoOHis ¥ ap.).
TIpuMeHeHNEe yKa3aHHBIX YCTPOHCTB MO3BONAET CYIECTBEHHO MOBBICATH JKCILTYaTAalHOHHBIE Ka4eCTBa
aBTOMOGOMIIA.

AnexrpoobopyaoBaHNEe COBPEMEHHOTO aBTOMOOHIN NPEACTAaBIACT COGOH CIOXHYIO CHCTEMY,
Bonoyaroiy:o 1o 100 n Gonee uanenuii. Ero cronMocTs npuMepHo paHa 1/3 crouMocTy asToMoGmA.

Bueapenvie 3eKTPOHHBIX YCTPOHCTB Takke CBA3aHO ¢ pelicHHeM IpolGneMbl co3jaHus crie-
[MATBHOM deMeHTHOM Ga3bl, TaK Kak yclOBHS paGoThl M3JemHit 3MeKTpoobopyIoBaHHA aBTOMOGHIA
BeCbMa crneuu(uuHE. JTO IUNPOKHIA OHAMA30H M3MeHeHHd Temmeparyp (-50 + +150°C), BuGpanny,
MOIBEPXEHHOCTD arpeCcCHBHOMY JefCTBHIO OKpYXKaloIeH Cpels! 1 ap.

Ycnoxuenne anekrpooGopynoBaHus aBTOMOGHEH HMEET M OTPHHATENBHYIO CTOPOHY, CBA3aH~
HYIO C YBEIHYEHHEM YHCNIA OTKA30B, HHOTA M3-332 HEKAYECTBEHHOH COOPKH, HIIH H3-3a HETPaMOTHOIO
obpawenns ¢ uum. Ilo crarucruke 6onee 30% HencnipaBRocTeil B aBTOMOGHIIE IPHXOINTCH Ha IAEKTPO-
oGopynopanne. BMecTe ¢ TeM, HY 06BEM IHTEPATYPEI, BLITYCKaeMOM IO NaHHOH TEMATHKE, HA TIOMHOTY
cofepKallMXcs B Hel CBEACHHI HENb3s IPH3HATL YIOBICTBOPHTENBHOM.

C TOYKH 3peHus CHCTEMHOTO TIOAX0Aa, ANeKTpoobopynoBaRHe aBTOMOOHIIA MoxXeT ObITh mpea-
CTaBNEHO B BHAE PAJA CAMOCTOSTENBHBIX (PYHKUMOHANBHLIX CHCTEM: 3AXCUZAHUA, IAeKMPOCHAl-
HCEHUR, NYCKA, OCCCUYCHUR, CUZHATUIAKUY, UHDOPMAKUU U OUAZHOCIMUPOSARUR, CUCHIEMB Q6IMO-
MaAmudecKozo ynpasieHua 08 2amenem u mpancmuccuen.

Psan u3pennii anextpooGopynoBaHus, HanpuMep: CTEKIOOMHCTHTCH, MCKTPOABHraTeNH OTOT-
JIEHHS ¥ BEHTHIALMH, 3BYKOBbIE CHIHALI, Pafy0060pYAOBaHHE H T.II. MOXXHO YCIOBHO Ha3BaTh BCIIO-
MOraTeIbHEIM 000pYROBaHHEM. .

TToatoMmy, B cBA3H ¢ GONBLIIAM KOJIMYECTBOM CHCTEM NeKTPooGopynoBatus, PEACTABIAECTCA LE-
necoobpasHaIM pacCMOTPEHHE HX 110 OTIENBHOCTH.

PaGoras Han cepHeil cipaBOYHHKOB, aBTOp CTPEMIIICA BOCTIONHATS 3T0T nipobes. beula moctas-
JICHa HeNb MPOBECTH aHAIM3 OONBIIMHCTBA CXEM JIEKTPOHHBIX MPHGOPOB, HAXOAIMXCA B IKCILTYa-
TaiMy Ha aBTOMOOHILAX. 1% 3T0TO 3aKyIICHHBIE IPHGOPLI HCTIBITBLIBANH, TOTOM Pa3bupaltH, H3ydanH
YCTPOHCTBO M KOMILIEKTYIOIINE, ITPOBOAWINCH ONBITHl O BO3MOXHOH 3aMEHE OTICIBHBIX EMEHTOB,
3aTeM NPAMO ¢ 00pa3oB CPHUCOBBIBATHCH {Pa3BopaduBannch) cxembl. Takke 0Gobwancs u cucrema-
TH3HPOBAJICA HMEIOWINICA MaTEPHaT, YTO MOMOXET O0ECTICYHTH TPAMOTHYIO IKCTUTYATalIHIO, NpHME-
HeHHe, PEMONT H AaKe H3TOTOBIICHHE IPHOOPOB B JOMAIHHX YCHOBUAX.

B cnpaBouHnKe NPHBEACHRI TAKKE JAaHHBIC MO PALY HMIIOPTHBIX H OTE€YECTBEHHBIX MHKPOCXEM,
TPaH3UCTOPOB H AHONOB, HPHMEHACMEBIX B JMEKTPOHHLIX NpHOopax aBroMoOHnei, paccMoTpeHa BO3-
MOXHas UX B3aUMO3aMEHAEMOCTb. IIpHBEIEH CcipaBoYHbIH MaTepHal N0 UBETOBOH ¥ KONOBOH Mapku-
POBKE KOMIIOHEHTOB Pa/IM0ICKTPOHHOM anmaparyphl, HX MapaMeTpsl.

TlpuBeneHo Gonbloe KOAHYECTBO EKTPHYECKUX NMPHHUMIIHANBHBIX CXEM M MEYaTHBIX ILIAT
3NEeKTPOHHBIX PHGOPOB 3apyGeinHOTO H 0TEYESCTBEHHONO MPOH3BOACTBA (3aBOACKHE, KOOTICPATHBHAIC H
yacTHLIE pa3paboTky).

PaccMOTpeHBI BOpoChl peMOHTA, MOIEPHH3AL 1 OPHTHHANBHOTO IPHMEHEHHA NPHOOPOB.

ABTOp HaNeeTcs, 4To CIIPaBOYHAK OyZeT BecbMa molie3eH Kak aBTOMOONTENAM 1 paanonobure-
1AM, TaK ¥ pabOTHHKAM PEMOHTHBIX Cyx0 H 3aBOJOB H3TOTaRIHBAIOIMX NEKTPOOOOPYROBaHHE A
aBTOMOGHIEH.

3ameuanus ¥ NPENIOKCHHS 110 CTIPaBoY mucy' HanpaBIAHTE 1O axpecy:
123481, r. Mocksa, a/2 9, s XopaceBuya Ajekcanapa.

E-mail: antelcom@mtu-net.ru jis Xogacesuya Anexcanapa.
http://www.antelcom.ru
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CHCTEMA OBO3HAYEHH# NPHBEOPOB WIEKTPOOBOPYXOBAHUA
. MPUMEHSEMAS B ABTOMOBWILHOM NPOMBIILJIEHHOCTH

OnexTpoobopynoBanie aBTOMOOHIbHOH NPOMBIMIEHHOCTH 0003HA4AETCA NEBATH HIM AECATH
uH¢pOBEIMH HOMEPaMH C TOYKOH, TpocTaBnAeMoi Mexy 2 ¥ 3 unu 3 ¥ 4 3HaKaMu.

-00.0000000 - nomuetit Homep 6a3oroi Moaeny u3nenus B cbope, €ro y3ioB u JeTaneii;

000.0000000 - nomHbIH HoMep MoaHKALIHH H3IETHA, €TI0 Y3JIOB H ACTaNCH, B KOTOPbIX;

00-. - TIEpBbIC Ba 3HaKa 0003HAYAIOT MOPANKOBLIT HOMEp arperaTa HJH y3/a (llepsas
Mozenb HauMHaeTca ¢ 11).
--0. - TpeTHil 3HaKk 0603HaYaET MOIHQHUKALINIO H3EHA (NPY OTCYTCTBHH MoauduKa-

mm 3TOT 3HAK OMYCKAETCH).
- TO4Ka OTJCHACT HOMEP MOJCIIH MJIM MOTH(PUKANMH M3NETHA OT HOMEPA THIOBOI
TpYNNbl HIH NOATPYNNBI H HOMEpa ACTATH.
---.0000 - HOMep THMOBO# rpynmnbi K nogrpynnst (00 uan 0000);
« « <= - - <000 - mopAnKOBLIi HOMEP AETAIH B TIpeAeaX THIOBOH MOATPYNNBI, yCTaHARIUBAC-
MBI B CQOTBETCTBHH CO CNEHH(UKANHAMH THMOBBIX AeTaneit aBTOMOOHIIEH NPHIIETIOB H, HOMEPHBIMH
KHHUraMH no o603Ha4CcHHIO NeTANeH Ha MPEANPHATHAX.

Ipumep 1. O6o3HaueH1e HOBOH MoAENH reHepaTopa MolHocThI0 350 BT Ha 12 B.

133.3701 - coxpareHoe 0Go3HaueHue 3 MonenH ¥ 3 MoaudHKaLHMH4 reHepaTopa.

13 - MOPANKOBBIH HOMEp 6a30Boii MOAENH reHepaTopa;

-3 - TpeThsi MoAuduKauus 6a3opoit Moxeny;

.- - To4Ka OTACAET HOMEp MOIENH ¥ e¢ MoAA(HKALMH OT HOMepa TUIIOBOH TIOATPyYTINbL;

- --3701 - Tunosas noarpynna “TeHeparop”.

ITonsoe o6o3HayenNe AeTancH 1 y310B, COCTaBIAIONMX AaRHbIH reHepatop 133.3701000, a ero
6asopoii komnnekrauuu - 133.3701010.

IMpumep 2. OGo3HaueHHe Ha mpubope 36.3734.

- mepBBIC BE LM(PHI CTOAIME NOCJAEC TOUKH (1A anekTpoobopynoBanus 310 Beeraa “377%)
0003Ha4al0T, 4TO H3AETHE OTHOCHTCA K aBTOTPAHCIIOPTHOMY 1€KTPO00OpyI0BaHHIO.

- cnenytolliMe JBe WibPH “34”, OTBEYalOT HA BONIPOC “4TO 3TO Takoe 7"’ - KOMMYTATOD CHCTEMBI
3KUraHUA.

- nepBble ABe uxGpPHI nepen Toukoil *36” 0603HaalOT MoAeNnb NaHHOTO Npxbopa (OHH B paBHO#
Mepe OTHOCATCA KO BCeM MOMH(HKALHAM H BAPHAHTHBIM HCIIOITHEHHAM ITOH MOJEH.

Ecnu y nByx u3nenuaii nepen ToukoH CTOAT pasHbie uxdpsl, To 06b14HO 310 0603HA4AET, 4TO pedb
uaet o npubopax COBEPIUCHHO pa3HBIX MOMEIEH, XOTH H OIMHAKOBBIX 10 NIPHHIHMITHANBLHOMY Ha3Ha4e-
HHIO

13.3734, 3TOT 3MeKTPOHHDIH KOMMYTaTOp NMPAMEHAETCA B CUCTEMAX 3AKHIAHHA aBTOMOOMIEH
“T’A3”, ¢ 3MeKTPOMAarHATHBIM JaTIMKOM.

42,3734 - 370 NBYXKaHANBHBIH 21EKTPOHHBIH KOMMYTAaTOp, IPHMEHAECTCA B CHCTEMAX 3)KMIraHus
asToMobuneit “BA3”, ¢ aaTuukoM Xomna.

IIpumMet1aHNe: B TOXE BpeMA KOMMYTatopsl - 72.3734; 76.3734; 95.3734; 96.3734 u mnpyrue (cMotpu
COZlep)KaHye CIIpaBOYHAKA) B3aHMO3aMEHACMBI C KoMMyTaTopoM 36.3734, a xoMMyTatopsl 90.3734;
94.3734 u npyrue - B3aMo3aMeHAEMBI ¢ KoMMyTaTopoM 131.3734, .

Hocne apyx 1widp 0603Ha4eHHA MOAETH MOXKET CTOATS ellie oHa OHa CBHAETENLCTBYET, 4TO Mbl
MeeM AeNo ¢ MoaxdHKauveii 6a30Boit MozienH, ¢ MOICPHH3HPOBAHHBIM KOHCTPYKTHBHBIM BADHAHTOM.

130.3734, 3T0T 3MeKTPOHHEIH KOMMYTaTOp IPHMEHACTCA B CHCTEMAX 3KHraHus aBroMobuei
“TA3”.

Hpume‘lanue' 9NEKTPOHHBIH KoMMyTatop 131.3734 - XOThb ¥ NMPAMEHAECTCA B CHCTEMAX 3aXKMIaHHA
asroMoGuneii “TA3”, Ho mpuMensTh ero Hago 6e3 10GaBOYHOrO Pe3uCTOPa, Kak M KOMMYTAaTOphl
90.3734;94.3734,

HHorna B ToiKe 4acTH MapKHPOBKH NOCHE TPEThEH UHGPHI CTABATLCA €ILE ONHA, HETBEPTas MO
caety. OHa yKa3siBaeT Ha cieuHHYHOE BBINONHEHHE M3ENHA I TPONUHHYECKOTO KIIMMaTa HilH 0cobo
BhICOKO# BiiaxHOCTH. [ToTpeGuTenei 3T0 He ROIKHO 0COGEHHO HHTEPECOBATD, T. K. B OOBIYHBIX YCHOBH-
AX Bce Npu6OpEI TaKOro pozia paBHLL. .
36.3734 - 3620.3734.

13.3734 - 1302.3734,
IpHMesanne: MEKTPOHHDIH koMMyTaTop 3660.3734 He MoXeT ObITh McnIONBL30B2H BMecTO 3620.3734
M eMy NONOGHBIX.



HHoraa nociie nonHoi MapksapoBkH npsbopa (KOTOPYI0 Mbl paccMaTpiBany), yepes aeduc Moryt

GBITh IOMEILIEHB! ellle AiBe UA(pPBI, KOTOPEIMH 0003HAYAIOT Bap1aHTHOE MCIIONHEH e w3nenHa. Uanenne

BAPHAHTHOTO HCTIONHE HHA Hallle BCero B3auMo3aMeHAeMo ¢ 6a30BbIM.
13.3734 - 1302.3734-01

'

K coxarenuio, kak BUAHO H3 NPAMEPOB, HEIHEIUHHE TIPOHM3BOIMTENH HE BCEra MTONB3YIOTCA
yCTaHOBNEHHOMH cucTeMoi 0603Ha4eHuH, NOITOMY NpH MTOKYTIKE MIEKTPOHHBIX M3MEIHH ¢ MapKHpOB-
KOH He coBNajaiolied ¢ OpMruHANOM, HE00X0AHMO YTOYHATH BO3MOXXHOCTh €TI0 3aMEeHbI (3KeITaTeNbHO
HE CO CJIOB [TPOAABLIA, a IT0 [TACIIOPTY M3AEHHSA).

THIOBLIE FPYNIbI
37 - anexrpoobopynoBanue;
47 - nononHATENRLHOE 000pynOBaHHE;
79 - pamyOTeNeBH3XOHHOE ¥ MarHHTOhOHHOE 0G0pyaOBaHHE. -

THNOBBIE NOATPYIIILI

3700 - anextpoobopynoaise;
3701 - reneparop;
3702 - pesne perynaTop (peile 0GpaTHOTO TOKA; PErYNATOP HANPKEHAS U TOKA).
3703 - akxymynsTopHas Gatapes;
3704 - BBIKTIONATEND 3AKATAHNUS;
3705 - xaTy1uKa 3aKUTraHuUA;
3706 - pacnipenenuTEeNIb 3aXKUTaHAA;
3707 - cBeu H IPOBOAA 3KATAHUA;
3709 - nepexmodaTeny;
3726 - yxazaTenb IOBOPOTOB;
3729 - nobaBouHEI pe3ncTOp;
3733 - GnoxkupoBoYHbLIE yCTPOHCTBA;
3734 - TpaH3UCTOPHBIH KOMMYTaTOD;
3747 - pene pa3nyyHOTO Ha3HAYEHHSA;
3761 - aneKTPOHHBIH GNOK yIpaBIeHHS;
3813 - TaxoMeTp;
3838 - maT4HK TPaH3UCTOPHOTO KOMMYTAaTOPa;
3847 - narysk UxpOBOH CHCTEMBI 3AXKHTAHHS;

* HoMepa ¥ HauMeHOBaH{A THNOBBIX A€TANei ¥ y3/OB OTRENbHBIX NpHOOPOB neKTpoobopyro-
BaHyA yCTaHAaBIMBacT oTpacieBad Hopmanb OH 025211 - 69.

TakoBbl 0COGEHHOCTH NIPHHATOH MHAEKkcaluuy. CTapas MapK4pOBKA €Ile KO€ - [AE COXPaHHIACh
(nanpumep: TK - Tpan3ucToprBifi koMMyTaTop; PH - perynatop Hanpsxenus; I' - reHepatop; P -
pacnpeaennTeNb 3KUraH«A), HO OHa yXKe OTMUPAET.

COKPALIEHHSA, MTPUHATHIE B CHIPABOYHHUKE

ABb - akkymynsaTopHaa barapes.

BC3 - GecKOHTaKTHaA CHCTEMA 3KHIaHHA.

BMT - Bepxusas MEpTBas Touka. ,
B3 - BBIKJIIOYaTeNb 32XKurands (3aMoK 3a)XUraHus).

JABC - aBurarenb BHYTPEHHErO CTOpaHHA. .

MXX - npaHYAMTENBHBIA XONOCTOH XOA.

KB - KONCHYaThI} BAN (KONEHBanN).

K3 - KaTyIUKa 3aKATraHus.

KI1JL - x03¢p¢uuneHT none3sHoro AefcTBHA.
OK - okraH - koppeKTop.

C3 - cUCTEMa 3a)XXHTaHus,

Y03 - yron onepexeHHA 3aKHraHis.

XX - xonocTo¥ xox.

JAC - aneKTpoBHKYINAA CHiIa.

'



1. CHCTEMA 3AXKHTAHMA
1.1. OBIIIHE CBEJNEHHSA

Cuctema 3axurasns (C3) npenHasHaucHa JUIA HaJCXKHOMO H CBOEBPEMEHHOIO BOCTIIAMEHEHHA
paloueil cMecH B UMIMHAPAX ABHraTels HMMNYNbCAMHM BBHICOKONO HANpSXEHHA, pacnlpenenas HX No
cBeYaM LWIHHAPOB B COOTBETCTBMH C MOpAAKOM, $a3oii u pexkxnmoM paGoThl aBuraTend (4acTOThI
BpallleHHA 1 Harpy3Koi).

HcTounukoM BBICOKOTO HaNps)XeHUA CTYXKAT KaTyIuKa 3aKHIaHHA, MOTpebIss TOK HM3KOro Harn-
pKEHUA aKKYMynaTopHo# Gatapes, oHa mpeobpa3syeT ero B TOK BhIcOKoro Hanpsxenus (12 + 30 xB).

HcxpoBoit pa3psz, 06pasyroluiics Mexay 3MEKTpoAaMH CBe4H, NomkeH obnanaTh HeobxonuMoit
3Hepryeit, obecneunBatomiel HaJexXHOe BOCIUIaMeHeHHe palodeli cMecyu Ha BceX pesxuMax pabGoTst
ZIBUraTens,

Hanpsxenue, npy1 KOTOPOM NPOMCXOAMT HCKPOBOM paspAl MEXXY AECKTPONAMH CBEUH, Ha3bl-
paror [IPOBIBHBIM. OHo 3aBucHT ot 3a30pa MeXxy 31€KTPOAaMH CBe4y, AABIEHHUA cMecH (CTeneHH
©)KaTHA) 1 TeMnepaTyphl ra3oB. [IpobxBHOE HaNpsXeHHE YBERHYHUBAETCA ¢ MOBBILIEHMEM CTENEHH CXa-
THA 4 PACCTOAHAA MEXAY JIEKTPOAAMH ¥ CHUXKAECTCA C IIOBbILIEHHEM TeMnepaTypbl paboueii cMecy. Jlna
crenenH cxarua Z = 7 + 7,5 npy nycke HeoOGXoMMo HanpsxeHHe npo6os pasHoe 16+ 18 kB, a Ha ycra-
HOByBIIEMcH paboueM pexxuMe 12 + 14 kB. Jlna Z= 8,5 + 10, cootBeTcTBeHHO 18 +20 kB 1 13 + 15 xB.
CrcTema 3aXuraHus JOJDKHA pa3BuBaTh pabodee HanpsXeHue, MpeBblalomee npobHBHOE He Me-Hee
4yeM B 1,5 pasa. B mpoliecce dKCITyaransy HanpskeHse npobos yBenHI{BaeTCA 3a CHET OKPYTTICHHA
KPOMOK 3/IEKTPOAOB CBEYH H YBENHYCHHA 3230pa MEXY HHMH.

Onexrpadeckas ¥CKpa BBI3bIBAET MOABJEHHE B OTpPaHAYEHHOM 06beMe paboueit cMecH mepBbIx
AKTHBHBIX LEHTPOB, OT KOTOPbIX HAYHMHAETCA PA3BHTHE XHMMHYECKOH PEAKUMH OKMCIEHUA TOILUIMBA.
Bocnnamenensue paGoueii cMecu ABnaeTcs HauanoM OypHoli peakuus OKHCNEHNS TOILTHBA, COTIPOBOX-
JAIOLIEHCS BbIACIEHHEM TEILNIA.

OT MOIIHOCTH HCKPB! ¥ MOMEHTA 3KHIaHuA paboueil cMecH B 3HAYHTENbHON CTETIEHH 3aBHCHT
IKOHOMHYHOCTb H YCTOH4YHBOCTL paboThl ABHraTeNd, a TaKxXe TOKCHYHOCTH oTpaboraBuuix rasos. Ha
NpPOrpeToM IBrarejie K MOMEHTY MckpooGpasoBarda pabodas cMech CXaTa ¥ HMEET TeMIeparypy,
6nu3Kkylo K TeMnepaType caMoBOCILIaMeHeHUA. B 3ToM ciiydae A0cTaTONHO HE3HAYHTENbROH SHEprau
3MEKTPHYECKOro paspsaza, nopanaka 1 + 5 m/Dk. OaHako mpu Mycke XonoAHOro Apurarens, pabote Ha
obenHeHHBIX cMecax (o = 1,1 + 1,2) npy 4acTMYHOM OTKPBITHH APOCCENbHOM 3acnoHKH, paGoTe Ha
XONOCTOM Xoay, paboTe NMpy Pe3KHX OTKPLITHAX ApOCCenbHOM 3acoHkH, Tpeyercs 3HauuTenbHas
JHEPIUA HCKPBI, nopAnka 30 + 100 Mk 1 MMETH NPOAOIDKHTENBHOCTE NOPALKA 2 Mc, 4TOOBI NPo6HTH
3a30p B cBede 0,6 + 1,1 MM, Jlns noBBIUEHHA MOIMHOCTH, SKOROMHYHOCTH H YMEHBILIEHHMSA TOKCHYHOCTH
npyratens, C3 nomxHa aBTOMATHYECKH YCTaHaB/IMBATE ONTHMANBHBIA YOI ONMEPEKEHHA 3aXKHIaHUA
(M3MEHATH YCTAHOBOYHBIH YIoI) B 3aBUCHMOCTH OT Pa3IMYHbIX CKOPOCTHBIX H HaIPy304HBIX PEXHMOB
paboThl 1 ApyrHX napaMeTpoB (COCTaBa U TEMIIEPATYPbl CMECH Y JBUTATENA, COCTAaBa BBITYCKHbBIX Ia30B,
aTaKXKe Ha PEXKHMax MycKa, pasroHa H TOPMOXEHHMA IBATATENEM).

MoMeHT 3axuraHHs XapaKTepH3yeTCs YITIOM NOBOPOTa kofeH4YaToro Bana (KB), orcustriBaeMblii
OT MOJIOXEHHA Bala B MOMEHT MOAAYH MCKPHI 10 MOJIOXKEHHMA, KOraa MopIIeHb NPOXOAHT B BEPXHIOKD
MeprBylo Touky (BMT).

MowMeHT 3axuranns pabouel cMecH TomkeH BHIOUMpPATBCH ¢ TaKMM PacyeToM, 4ToObl cMech,
cropas, pa3B{Bala MakcHMalbHOE JaBlIeHHE cpady nocie nmpoxona nopinem BMT. Paboyas cmech
CropaeT B TedeHHE ONpeleneHHoro BpeMeHH. Cpaly MNocnie 3MEKTPHUECKOTO Pa3pafa MPOUCXOIAT
CKPBITHIH NEpHON TOpeHyA, B TEUEHHE KOTOPOTO AAaBICHME B UMIMHApPE, 00yCAaBIMBaEMOE TOPEHHEM,
€llle He MOBLINIAETCA. 3aTeM CHEAYET NEPHOA BUAMMOIO IOPEHHS, NPH KOTOPOM (POHT IIaMeHH
pacnpocTpaHseTcd co ckopocThbio 20 +40 M/c H pe3Ko OBBILAETCS TaBlIeHHE ra3oB.

Vron mexay nonoxeurem KB 1 BMT B MoMeHT sckpooGpa3oBaHns, Ha3biBalOT YITIOM omepe-
xeHus saxuranud (YO3).

1.2. OCHOBHBIE JIEMEHTbI CHCTEMbI 3A2KUFAHHS

Vi3BeCTHBIE HBIHE CHCTEMBI 30XHTaHHA MOMy4aI0T HeOOXOAHMYIO IHEPTHIO HEe HENOCPEACTBERHO
OT aKKyMYJIATOPHO# 6aTapeH, a 0T NPOMEXXYTOYHOTO HAKOMHTENA SHepryd. B 3aBHcHMOCTH oT Hakonu-
TeNA pasIM4aloT CHCTEMbI C HAKOMIEHHEM YHEPTHHU B HHIYKTHBHOCTH i EMKOCTH.

Ha puc. 1.1 TIPEACTABNEHA CIPYKTYpHAA CXeMa 6aTapeiiHoii cHCTEMBI 3aKHIaHHA 4 eé OCHOBHBIC

3NIEMCHTHI,

- HcTOYHHK Toka UT, GyHKIHMIO KOTOPOTO BBINONHAET AKKyMYyJATOpHas 6aTapes 1M reHeparop;
- BBLIKJIIOYATENb Leny MuTaHdsd B3, GyHKWHIO KOTOPOrO BHINONHAET 3aMOK 3KHTAHHUS;



- AaT4uk-cHHxponusarop JC, MexanndeckuM cnocoboM cBA3aHHBIH C KOJIEHIATHIM BaJIOM JBHTa-
Tens, ONpesielIfeT YINOBOE NMONOXKEHHE KONEHIATOro Bana;

- PErynATOp MOMEHTa 3axkuranus PM3, xoTopelii MEXaHMYECKHUM HIIH NEKTPHYECKHM CIIOCO-
60M BBIYHCIACT MOMEHT MONA4Y4 HCKPHI B 3aBACHMOCTH OT 4YaCTOTH BPAIlICHAS WM HarpY3KH JBUTATE-
a4,

- MCTOYHMK Bbicokoro nanpsoxeHus MBH, comepxaumii Hakonurens snepruu H mpeoGpaso-
BaTeNb H{3KOTO HampsxeHds B Boicokoe II, GyHKUHIO KOTOpLIX BBIMOMHAET KATYLIKA 3aXKMIraHMS;

-naT4uK-ynpasnenna Y, npencrasnset coboil anekTpoMexaHHueCK it K104 (KOHTaKThI IpepHI-
BaTeIA) MM JNEKTPOHHBIHA Ki1104 (MO HBIA TPAH3XCTOP HIH THPHCTOP), ynpasiaseTca PM3, ciyxut ans
noakmoyenys ¥ orkmoueHua UT x Hakonutemo UBH, 1. e. ynpasnser npoueccaMs HakoILICHHS 4 Npe-
ofpa3oBanus JHEPTHH;

- pacnpenenxTelb UMIYAbCOB BLICOKOIO HanpsxeHus P MexandueckuM GO SNEKTPHYSCKHM
cnocoboM pacnpeniensieT BLICOKOE HanPAXKEHHE M0 COOTBETCTRYIOIIMM LIMIHHAPAM ABHTATENS;

» 3neMeHTh! noMexonoaasnenus [1I1, pyHkwx KOTOPHIX BLINONHAIOT SKpaHMPOBaHHBIE TPOBOJA
# TIOMEXONMOAABHTENLHBIE PE3UCTOPH, pasMelleHHbIe Mubo B pacnpeaeautene P, miGo B cBeyHbIX Ha-
KOHEYHHKaX, MO0 B BHICOKOBONIBTHBIX MPOBO/Iax B BUAE PacrpeieicHHOTO CONMpPOTHRIICHHS;

- ceuy 3axuranua CB, koropbie cayxar wiA 00pa3soBaHHA HCKPOBOTO paspsza M 3aKHTaHHA
paGodei cMecH B KaMepe CrOpaHHsA JABHIaTeA.
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Puc. 1.1, CtpykrypHas cxeMa GatapeHHOM CHCTEMBI 3aKHTaHAA
1.3. Knaccnpuxanna 6arapefinbix cHcTeM 323KHraHHR

Knaccuoukausonnas cxema GarapeifHbIX CHCTEM 3aXXHIaHMA, HCTIONB3YIOWMX KATYLIKY (MTH
HECKONIbKO KaTyIEK) 3aXKHraHuA B Ka4ECTBE MCTOYHMKA MMIYNbLCOB BBHICOKOTO HANpSHKEGHHMA, TNpen-
cTarneHaHapuc. 1.2,

CHcTeMbl 3aXKHTaHUA B NIpeCTaBlIeHHON Knaccu PHKalMOHHON cXeMe NOoAPasAeCHBI 10 [WECTH
OCHOBHBIM NIpA3HAKaM:

» o cnocoby ynpaBneHyus (CHHXPOHH3ALMH) CHCTEMON 3aKHTraHus;

» 110 cnocoly perynMpoBaHyA YITia ONEPEXEHUSA 3aKUTAHUA,

» 1o cnocoby HAKOTUICHH A SHEPIHH;

» 1O THIY JaT4#Ka ynpaleHss (o cnocofy pasMbIKaHMA MEPBAYHOMN LCMH KaTYLIKA 3aXHra-

HHA);

» no cnocoBy pacnpeneeHdA MMIYAbCOB BHICOKOIO HaNMPAKCHHA MO UMIMHAPAM JBATAFCIA;

» N0 THIY 3aIUHTHI OT PAIHONOMEX.

Mo cnocoby ynpapieH1s CHCTEMBI 3KHIAHHA ACIIT HA CHCTEMBI C KOHTAKTHBIM YNPaBIeHUEM 4
CHCTEMBI ¢ GECKOHTAKTHBIM yNpaBlieHHEM (1nx GeCKOHTaKTHBIE cHCTEMBI). CHCTEMaM ¢ KOHTaKTHBIM
yNpaBIeHAEM NPUCYLH HEAOCTATKHA, CBA3AHHbIE C M3HOCOM M PasperyAMpOBKOH KOHTAKTOB, OrpaHH-
4EHHbIE CKOPOCTHBIE PEXAMBI {3-33 BAOpa1IMy KOHTAKTOB H T, IN.

B GecKOHTAaKTHBIX CHMCTEMaX 3aXK{TaHMs YIIPaBICHHE OCYINECTBIACTCA CNeLManbHBIMM Oec-
KOHTAKTHBIMY JAT44KaMy, 4TO NMO3BONAET H30exaTh YKa3aHHBIX HEJOCTATKOB CHCTEM ¢ KOHTAKTHBIM
yTpaBleHAEM.
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BHyTpy 3THX JBYX KITACCOB CHCTEMBI OTIIMMAOTCA KaK KOHCTPY KTUBHBIMH CXEMHBIMH PELICHAAMH, TaK
MPUMEHACMBIMH 3TEKTPOHHBIMH KOMMYTHPYOIUMy NpubopaMu, NaT9uKaM, ciocobaMs HaKoNneHHA
JHEpruu, PETYIMpOBAHHA YINia ONEPEXeHMA 3aXMIaHHA, pAClpENcleHHeM HMIYNbCOB BBICOKOTO
HanpAKEHA 10 LMIHHAPAM.

B Gonee mpocThIX cuCTEMax 3aXK{UTaHHA JUIA PETYNHPOBAHHA YINIa ONMEPEKECHHA UCTIONb3YIOTCA
MexaH{4eCKHE LeHTPOGEXKHBIH H BaKyyMHBIH aBIOMAThl, KOTOPBIE PEaNHsyIOT BEChbMa IIPOCTHIE 3aBH-
CHMOCTH.

MexanuyeckHe aBToMaTbl CO BpEMEHEM H3HAILHBAIOTCA, YTO MPHBOAXT K MOIPELIHOCTH MOMEH-
Ta uckpoobpa3oBaHsusa H YXyAIIEHMIO Npoliecca cropanxa paboueit cMecH. JlonoaHuTenbHEIE TTOT-
PEIIHOCTH BO3SHHKAIOT TakKe H B Pe3yJIbTaTe HCIONB30BAHHA MEXAHUYECKOH NOHIKAIOMEH Nepenays
OT KOJIEHYaTOoro Bana ABHIaTeNs K paclpeneauTenio.

B nocnennee BpeMa Grnaromaps GONBIIMM NOCTIDKEHHAM B 00NacTH JNEKTPOHUKH H MHKpPO-
INMEKTPOHHKH CO3JAOTCH CHCTEMBI 3KHIAHHA, B KOTOPBIX MOJHOCTBIO OTCYTCTBYIOT MEXaHHYECKHE
yCTPOMCTBA yNpaBIicHHA, a CIEAOBATENbHO, 1 OIpaHAYEHHA, CBOHCTBEHHbIE M. JTH CHCTEMBI, OCY-
IECTBAIOIIME YIIPaBIEHHE MOMEHTOM 3aXHIraHug 110 GONbIIOMY YHCITy TApaMETPOB, MpHOIHKas yron
OnepeXeH A K ONTHMATEHOMY, IOJy4Ys iy oblllee Ha3BaHHE - CHCTEMBI C IEKTPOHHBIM PETYHPOBaRHEM
yrna onepexeHHs 3axuranua., Cpeas cnocoboB peand3alyd 3THX CHCTEM MOXHO BBIACIHMTH /Ba:
ananoroBeifi ¥ uxdpoBoii. B HacTosllee BpeMs WxdPOBBlE CHCTEMBI 3aXKHIaHNA, GlIarofapsa pa3BATHIO
TEXHONOTHH MPOM3BOACTBA Lx(POBBIX HHTErPAJILHBIX CXeM cpeaHeH 1 Gonblofi cTeneRy MHTErpalH,
ABnAOTCA Hanbonee copepieHHMMH, ONHAM U3 NOCHENHAX NOCTHXKEHUH B 3Tol obnacTy ABnsAIOTCA
MHKPONPOLUECCOPHDIE CHCTEMB,

[IpsMeHEHHE FNEKTPOHAKH MO3BOJMCT MOMHOCTBIO HCIUIIO4YATh MEXaHHYECKUE Y3/ibl, HAPAMEp
BpAIIalOMIHACA BHICOKOBONLTHBIH pacTipefieuTenb dHeprud. OyHKOHIO PAaCTIPENSAHTENA BLINONHAIOT
MHOTOBEIBOZHBIE (27, 47, 6 - BLIBOZHBIE) KATYILKH 3KHTAHUA HITH KaTyIIEYHEIE MOAYNH, yTpaBIsAeMble
KOHTpOMNEpOM. B cucTeMax co craTHueckdM pacnpeneneHyueM dHeprud, 61aronapsa oTcyTCTBHIO Bpa-
mawlerocs GeryHKa 1 CBA3aHHOIO C HAM HCKPEHUA, 3BATHTENBHO HIKE YPOBCHB JIEKTPOMArHHTHBIX
nomex.

B paze ciyuaes, HanpyuMep, Ha aBTOMOGHIAX BBICOKOTO Knacca, TpebyeTcs MaKCHMANbHOE CHH-
*EeHHE YPOBHSA NIOMEX pafHoNpHeMy, TENCBHACHHIO H CPEACTBAM CBA3M, KaK Ha cCaMoM aBToMoGu e, Tak
¥ Ha BHe1IHyX o0bekrax. C 3Tol Lelbio BBICOKOBONBTHBIE AETANH 4 IPOBOJIA, a TAKKE CAMH Y3JIbI CHC-
TEMBbI 3KHIaHUA IKPAHHPYIOT. Takue cHCTEMBI 3aKMTaHH A HA3bIBAIOTCA IKPAHH POBAHHBIMH.

Bce cucTeMBl 3axdragya pasnesioTca TakxKe Ha ABE Ipyninbl, OLBMHalomuecs cnocobamu Ha-
KOTUICHHA YHEPTHH (B MHAYKTHBHOCTH HIIH eMKOCTH) H cllocobamu pasMBIKaH#A NMEpBHYHON LENH Ka-
TYIUKH 32KMraH#A (TMIIOM cuioBoro pene). Ha aBToMoOuibHBIX NBUraTensx MMpoKoe NMPUMEHEHHE
HalIH CHCTEMBI 3RXHTaHAA ¢ HAKOMIEHHEM IeKTPOMar HUTHOI SHEprii B MarHUTHOM 11071E KaTyILKH,
MCTIONB3YIOIHE KOHTAKTHBIE MIIH TPAH3H CTOPHbIE MPEPHIBATENH. B THPHCTOPHBIX cHCcTeMax 3aXHraHuA
9HEPruA JUIS HCKPOBOTO Pa3pANa HAKAIUIMBAETCA B KOHACHCATOPE, a B KaYECTBE CHIIOBOTO pene NMpH-
MEHACTCH THPACTOP. B 3Tux cxcTeMax KaTylika 3a)XKHraHHA HEe HAKATUIMBACT SHEPTHI0, a JHIUb Npeod-
pasyeT HanpsxeHHe. XapakrepHoH 0cOGEHHOCTBIO THPHCTOPHBIX CHCTEM 32)KHTanHUs ABNAETCA BHICOKAA
CKOPOCTh HapacTaHHA BTOPMYHOTO HANPAXEHHSA, O3TOMy NpoGoH HCKPOBOro NMpoMexyTka CBE4H Ha-
ZexHOo obecnieunBaeTca Naxe nNp 3arpA3HERHOM # MIOKPLITOM HarapoM u3onaTope csedd. KpoMe Toro, B
THPHCTOPHBIX CHCTEMaX BENMYHHA BTOPHYHOIO HANpHKEHHA MOXET GBITh MPAKTHYECKH NMOCTOSHHOM
NpH {3MEHEHHH YaCTOTHI BPALlleHHs KOJEHYATOTO Bajla ABHraTeNs 10 MAKCHMANBHOM, TaK KaK KOHAeH-
CaTop yCNeBaeT MONHOCTHIO 3apANMTBCA Ha BCEX pexxuMax paGoTul asurarens. OQHaKo THPHCTOPHBIE
CHCTEMBI 3a)KHIaHHA HMEIOT CPaBHATEILHO MaNy!o MPOAC/DKHTENLHOCTh HHTyKTHBHOH COCTaBIAOIIEH
HcKpoBoro paspana (He 6oaee 300 MKc), 4TO IPHBOAMT K YXyAIIEHH!IO BOCIUIAMEHAEMOCTH M CTOPaHMA
paboueit cMecH B UMIMHAPAX ABMraTeNs Ha PEXXMMAX YaCTHIHBIX HAarpy’lok. MHOTOYMCICHHBIMH HC-
CNEIOBAHHAMH YCTAHOBNEHO, 4TO B PEXIMaX YacTHBIX Harpy3oK H Npy paboTe ABHraTens Ha CHIBHO
oOenHeHHbIX pabouux cMecax TpebyeTcd NPOAOIXKHTENbHOCTh HHAYKTHMBHOH COCTaBiAtolici
HCKPOBOTO paspajia e Meree 1,5 + 2 Mc, 4To A0CTaTO4HO MPOCTO PEATH3yETCs B CHCTEMAX 3a)KUIaHHA
¢ HaKoIUIEHHEM JHEPrHH B HHAYKTHBHOCTH. [locneanue nocTixeHds B oOnacT# co3naHHs TpaH3MC-
TOPHBIX CHCTEM 3aKHMIaHHMA, TAKHE, KaK HCTIONB30BAHAE BHICOKOBONBTHBIX TPaH3XCTOPOB JIapIMHITOHA,
NpUMEHEHHE NPHHLUANA HOPMUDPOBAHHA BPEMEHH HAKOILIEHHS JHEPruH, NO3BONMAHM NPAKTHIECKH
YCTPaHHTb TaKHe HENOCTATKH MHAYKTHBHBEIX CUMCTEM, Kak Oonbluas 3aBHCHMOCTH BTOPHYHONO Harl-
PAKEHHA OT IYHTHPYIOIIETO COMPOTHBICHHA Ha H30JATOPE CBEYH H OT 4aCTOTH BpalleHHA KONEHYaTO-
ro Bana. [lepeducieHHbIe HOCTOMHCTBA ¥ MPOCTOTA peaNH3aldy MPEIONPEACIHIM IMPOKOE HCIOMb-
30BaHHE CHCTEM 3aKHIaHHMA C HAKOIUICHHEM SHePriH B MHAYKTHBHOCTH Ha aBTOMOOHIbHbIX IBUTaTEIAX.

CHeTeMBl 3a)KHIaHHA C HAKOIUICHHEM JHEPrHH B €MKOCTH HAlliM IIMPOKOE NMpHMEHEHHE Ha
ra3oBbIX # BBICOKOOGOPOTHBIX MOTOUMIUIETHBIX [BUTATCIAX, KOTOPbIE HE KPUTMHMHBI K JUTHTEIBHOCTH
WCKPOBOTO pa3pana.
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[ Barapeiinble CHCTEMBI 3aXKHIaHHA ¢ HHAYKUHOHHON KaTYIIKOH |

To criocoby ynpapiienss (CHHXpPPHH3aLHH) CHCTEMOH 3aKHraHus
f 3

I KoHTakTHBIE l BeckoHTaKTHBIE ]
1_ 1o cnocoby perynnupoBaHus yIila OTlepexXeHHs
¥

[ C MEXaHHYECKHMH aBTOMaTaMH ] C 3NEKTPOHHBIM PEryIHPOBaHHEM |
1o cnocoby HaKOTICHHs 3HEPTHH

L]
I C HakoIUIeHHEeM B HHAYKTHBHOCTH I C HaKOIUIEHHEM B EMKOCTH l

——

[ Mexannueckne (KI1accHYeCKHE) r TpaH3HCTOpHbIE l THPHUCTOpHBIE ]
o crjocoby pacnpeneneEHs HMIYIbCOB BBICOKOTO HaNpspkeHH
] K2

i C MEXaHHYECKHM paclpeieseHHEM ] Co CTaTHYECKHM pacnpefieNieHHeM |
TTo THmy 3alMTHI OT pafiionoMex
* b
r He 3KpaHHpOBaHHbBIE ] DKpaHHpOBaHHbIE ]

Puc. 1.2. KnaccpdukaunonHas cxeMa 6aTapefHbIX CHCTEM 3aXKHIaHHA aBTOMOGHIBHBIX ABHraTeNeH

B cooTseTcTBHH ¢ KiaccHGHKALHOHHOM cxeMoll (pHc. 1.2) pasnHyaroT creayiouHte CHCTEMBI
3a)KHraHH, KOTOPHIE CEPHITHO BHIMYCKAKITCS B HACTOAILEE BPEMS Y HAC B CTPAHE U 33 pyOEKOM:

» KOHTAaKTHas C MEXaHHYECKHUM TIPEPHIBATENEM H KaTYIIKON 3aKHIaHHA, HIM KIIACCHYECKas;

» KOHTAaKTHO-TPaH3UCTOpHas;

» KOHTaKTHO-THPHCTOPHAS C HaKOTIEHHEM JHEPTHH B €EMKOCTH:

» GECKOHTAKTHO-THPHCTOPHAs ¢ HAKOMIECHHEM SHEPTHH B EMKOCTH H HHAYKUHOHHBIM JATYHKOM;

» GECKOHTAKTHO-THPHCTOPHAA C HAKOTUIEHHEM JHEPTHH B EMKOCTH ¢ AaT4HKoM Xonna;

» 6ECKOHTAaKTHO-TPaH3HCTOPHAA ¢ HAKOIUICHHEM JHEPTHH B MHAYKTHBHOCTH H HHAYKUHOHHBIM

DaTYHKOM;

» GECKOHTAKTHO-TPAH3UCTOPHASA C HAKOMIEHUEM SHEPrHH B HHAYKTHBHOCTH C JaTYHKOM XOJ1a;

» GECKOHTAaKTHO-TPAH3HCTOPHAA C HAKOMIEHHEM JHEPIHH B eMKOCTH C JaryHkoM Xosna;

» UH(pOBas ¢ MEXaHHYECKHUM PaCcTIpEAENHTENEM;

» UHGPOBast CO CTATHYECKHM PacTipele/IMTENEM;

» MHKPONPOLIECCOPHas CHCTEMa YTIpaB/ICHHS aBTOMOOHIbHBIM ABHTrateneM (MCYAJLL).

1.4. TPEFOBAHHSA K CHCTEMAM 3AKHIAHHWSA. OCHOBHBIE TAPAMETPbI

Hexoan u3 yenosuii pabots [IBC k cucTeMam 3auTaHHA MPEeIbARIAIOT CIEAYIOUIHE OCHOBHbIE
TpeGoBaHHA:

- CHCTEMA 33)KHTaHHs AOJKHA Pa3sBHBATh HAMPSXKCHHS, JOCTATOYHbIE UIA NPOGOs HCKPOBOTO
NpOMEXYTKa CBEYH, obecrednBas mpH 3ToM GecrniepeboiiHOe HckpooOpa3oBaHHE Ha BCEX peXHMax
paboThl ABHTATENS;

- HCKpa, 00pa3yrowascs MexAy NEKTPOAAMH CBEYH, KONKHA 001aNaTh AOCTATOYHOH SHEPrHeit 1
NPOAOKHTENBHOCTBIO 715 BOCIIAMEHEHHS pabOYeH CMECH TIpH BCEX BO3MOXKHBIX PEXHMaX paboOThI
JBHTATEN;

- MOMEHT 3a)KHTaHHs1 JOJDKEH GBITh CTPOTO ONpPEEICHHEIM H COOTBETCTBOBATD YCIOBHAM paGoOTHI
QBHraTens;

- pa6oTa BCEX 2IEMEHTOB CHCTEMBI 3aXKHIAHHS JODKHA GbITh HAJCKHOH NPH BBLICOKUX TEMIle-
paTypax H MEXaHHYECKHX Harpy3Kax, KOTOpbIC HMEIOT MECTO Ha JIBHTaTEIC;

- 3PO3H3 IEKTPOAOB CBEYH AODKHA HAXOAMTHCS B Npefcax A0MycKa.

Hexons w3 3THX TpeboBaHHiH Mobast cHCTEMa 3a)KHIaHUS XapaKTEpH3yeTcs CIERAYOUIHMHA OCHOB-
HbIMH NTapaMETPaMH:

- pa3sBHBacMBIM BTOPHYHBIM HaNps>KCHHEM B ITYCKOBOM H paGodeM pexxuMmax paGorel Uzm;

- 3Hepruer Wp H JUIMTENbHOCTBIO HHAYKTHBHOH COCTaBNAIOIIEH - HCKPOBOTO paspsina Tp;

- YIIOM ONEPEKEHHA 3aXKHTAHHUA @} dUzm

- CKOPOCTbIO HapacTaHHS BTOPHYHOTO HANPSKCHUT —— ;

- 3230pOM MEXAY EKTPOAAMH cBeyeii O; dt

- k03¢ pHLHEHTOM 3amaca [0 BTOPHIHOMY HanpsixenHo Kz;

"



KoadpuumeHToM 3anaca o BTOPHIHOMY HanpsxeHHio K3 Ha3biBaeTcs OTHOLICHHE BTOPHYHO-
ro HanpsbkeHHs Uzm, pa3BHBAaEMOTO CHCTEMON 3aXMIaHHs, K NpoGHBHOMY HanpsxeHHIo Unp mMexny
3EKTpOAaMH CBEYCH, yCTaHOB/IEHHBIX Ha IBHraTeIe: —U-’n—“l— .

IIpo6neHOe Hanpaxenne. CBeya, BBECPHYTas B gamepy CrOpaHHs ABHTaTens, SBALETCS CBOE-
ofpasHbiM paspsagHHkoM. HanpsokeHue, NpH KOTOPOM NMPOHCXOAMT NpoGoil HCKPOBOTO NMPOMEXYTKA
CBEYH, Ha3bIBAETCH [IPOGHBHBIM.

. BennunHa TpoGHBHOTO HANPHKEHH [t ONHOPOIHBIX IONEH, COMIACHO IKCIIEPHMEHTAIBHOMY
3akoHy [laiena, npsMo MPOMOPLMOHANbHA AABJCHHIO CMECH P H PACCTOSHHIO MEXY JNEKTPOAAMH H
06paTHO NponopLHOHaNbHA Temneparype cMeck T: T.e. Unp =f- (B2).

Kpome Toro, Ha BenHuuHy Unp OKa3bIBAlOT BIHAHHE COCTaB CMECH, JUTHTEIBHOCTb H (opMa
[PHIIOKEHHOTO HALIPSXKEHHUA, TONAPHOCTD IPOGHBHOTO HATIPSKEHHS, MATEPHAJI JJIEKTPOAOB H YCTIOBHSA
paboThI ABHTATENS.

Tak, HanmpuMep, OPH ITYCKE XONOAHOTO ABHUIATE/s CTCHKH UHIHHAPA H JNEKTPOAb CBEYH XONOM-
Hbl€, BCachbiBaeMas TOTUIHBHO-BO3MYIIHAA CMECh HMEET HH3KYIO TEMIIEPATypy M IUIOXO NEpEMEmaHa.
TIpu cxaTy cMech €1aG0 IPOTpeBaeTC: H KAILTH TOILIHBA He Henapsiotes. [lonanas B mexanexTpoaHoe
[pOCTPAHCTBO CBEYH, TaKast CMECh YBENHYHBaET IPOGHBHOE HANPHKEHHE Ha 15 +20 Y%.

Ha puc. 1.3. nprBenenst 3aBHcHMOCTH Unp OT NaBN€HHA NPH pasaHYHBIX TEMIIEpATypax.

Unp,} Unp,
kB kBT
304
4
251 161 / 1
20 2
154 N 81T 3
10
5 + ; A } } + +
50 100 150 P, H/em 0 1000 2000 3000 n, o6/MuH
Puc. 1.3, Puc. 1.4,

. »

Puc. 1.3. Briusuue faBieHHs M TEMIIEPATypH! Ha IPOOHBHOE HANPKEHHE.

Prc. 1.4. 3aBHcHMOCTb IPOGHBHOTO HANIPSXKCHHS OT YaCTOTHI BPAILIEHH KOJIEHYATOTO Bana IIpH pas-

JHYHEIX Harpy3kax: | - mpo6uBHOE HaNpshKeHHe NPH NOJIHOM Harpyske; 2 - TO xe npH 1/2 Harpysk;
3 - TO ke [IpH Manoit Harpy3ke; 4 - TO ke NpH MYCKE H XOJIIOCTOM XOA€.

VBeNMYeHHE YaCTOTH BPAllEHHs KOJEHYATOrO Baja JBHIATENS NEPBOHAYAIbHO BLI3bIBACT He-
KOTOpO€ yBeHYeHHEe NPOGHBHOTO HANPSHKEHHS BBUY POCTa JaBJIEHHS CKaTH#A, ONHAKO Janece IpoHC-
XOAHT yMeHbuenHe Unp, Tak KaK yXYAIIAeTCs HallOJHEHHE LMIIMHAPOB CBEXEH CMECBIO H BO3pacTaeT
TeMIIepaTypa LeHTPANIbHOTO JJICKTPOAA CBEYH. ¢

MaxkcHMaNbHOTO 3Ha4YeHH! IPOOHBHOE HAaNPXKEHHE AOCTHTAET NPH IYCKE H pa3rOHE ABHraTes,
MMHHMANILHOTO, IPH paboTe Ha yCTaHOBHBIIEMCS PEXKHME HA MAKCHMYME MOITHOCTH.

Ha puc. 1.4. noxazaHsl 3aBHCHMOCTH NPOOHBHOTO HampskeHHs Unp OT 4acTOTHI BpalIEHHs! KO-
JICHYATOTO BaJIa ABHTATENS IIPH Pa3fIH4HBIX Harpy3Kkax.

B Teuenne nepsbix 2 THIC. KM. IpoGera HOBOTO ABTOMOGHII TPOGHBHOE HANPAXKEHHE IOBBIIIACT-
cst Ha 20 +25 % 3a cyeT OKPYINIEHH S KPOMOK JIEKTPOAOB CBEYH. B nanbHEHILEM HanpskeHHE PacTeT 3a
CUYET H3HOCA 3NEKTPONOB H YBEIHYEHHS 3a30Pa, YT0 TpebyeT MpOBEPKH H PETYIMPOBKH 3a30pa B CBEYaX
yepe3s kaxcasle 10 +15 ThiC. kM. IpoGera.

Ecnu nsHrarens paboTaeT Ha HEYCTAaHOBHBIIHXCSH PEXHMaX B PE3y/bTaTe HEOJAHOPONHOCTH pa-
60ueit cMecH, IOCTYNAOWIEH B LHIHHAPHI, TPOGHBHOE HANPSKCHHE B OTACIBHBIX LIHIHHAPAX MOXET
3HAYHTENBHO OTIHYATECH, @ B HEKOTOPBIX CTYYasX MOTYT HaGlionaThest faxe nepeGou, HekpoobGpaso-
BaHMA.

JLi1st COBPEMEHHBIX CHCTEM 3aKHTaHH KOI(QGHIHEHT 3anaca 0 BTOPHYHOMY HaNpsHKEHHIO [TPH-
HHMMaIoT He Meree 1,5, a B 9xpaHHpOBaHHBIX cHeTeMax 1,8,
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I1apameTpbi HCKPOBOTO PA3PAAA - JHEPIHA, JUIHTENLHOCTS, 3230D B €BEYE RIHAIOT HA Pa3BH-
THE Hayana Ipouecca CropaHHs B LHJIMHApaX ABHraTens (B pekMMax Mycka, XOJIOCTOTO X043, HeyCTa-
HOBHBIINXCA PEXHMaX H NIPH 9aCTHYHBIX Harpy3kax). [IpoBEeHHBIMH HCCIEAOBAHHMAMH YCTaHOBIIE-
HO, YTO YBEJIMICHHE IHEPTHH H NPOAOIDKHTEILHOCTH HHAYKTHBHOH COCTaRIAIOWEH HCKPOBOTO
pa3psaza 06ecneuHBaloT GONBIIYIO HAEKHOCTh BOCIUIAMEHEHHS CMECH M CHHXKCHHE Pacxo/1a TOILIHBa
Ha 3THX pEexXKHMaX.

MoMeHT 325KHraHKs (YToJl OnepexkeHns 3axHuranus). CymecTBeHHOe RIHAHHE HAa MOWHOCTD,
3KOHOMHYHOCTh H TOKCHYHOCTbH ABHIaTElIq OKAa3hIBAET MOMEHT 3akMraHHs (TIOSBIEHHE HCKPOBOTO
paspsaa B cBeue). [ins kaxa0ro pexxumMa paboTbl ABHraTeNs HMeeTCs ONTHMANBHBIH MOMEHT 3aKHTaHHS,
06ecneyHBalOIIHi HaMTY YIHE €70 MOKA3ATENH.

Yron onepesxeHHs, NIpH KOTOPOM JBHraTellb Pa3sBHBAET MAKCHMAIBHYIO MOIIHOCTh Ha JaHHOM
CKOPOCTHOM H Harpy304HOM PEKHMaXx, Ha3bIBAIOT OLITHMANBHBIM.

IIpn panHEeM 32K HraHHH (YTON ONepexXeH st GONbIle ONTHMANLHOT0) MaKCHMAITLHOE JARICHHE B
LUMIHHApPE CO3flaeTcs Ao mpuxoaa mopunis B BMT. B pesysnsrate mopumieHb NPHHHMAET CHIbHbIE
BCTPEYHbIE YAApBl, YTO NPHBOAHT K MOTEPE MOIIHOCTH C XAPAKTEPHHIMH METAJTHHECKHMH CTYKaMH M
(OpCHPOBaHHBIM H3HOCOM JETaNeH JBHTATES.

IIpu no3aneM 3aKHTaHHH MOCIE Nepexona nopiHs Yepes BMT (yron onepexeHus 3axHraHHs
MEHbIlIE ONITHMANBLHOTD) CMECH TOPHT B TAKTE PACIIMPEHHS H B NpoLEcce BhNyckKa. JlanineHne razos He
JNOCTHTaeT CBOEH MAaKCHMANbHOW BENHYEHBI, MOMHOCTD H SKOHOMMYHOCTb JBHTATENs CHHXKAIOTCH.
TIpoHCXOnHUT NOBBLIMIEHHE TOKCHIHOCTH BEIXJIONMHBIX Ta30B M TEMIIEPaTyphl (IBHraTe/lb eperpesaeTcs
H3-3a YBEJIMYECHHS OTAAYH TEIUIA B OXNAXKAAIONKYIO )KHIAKOCTE).

C moBrIllIEHHEM YacToTs! BpameHus KB npoxoaut Gonbimmit yrioBoH myTh 3a BpeMs FOPeHHsS
CMECH, H YTOJ1 ONIEPEKECHUS 3aXKHTaHHS HANO YBEIHYHTS.

Tipu HenpepsIBHO H3MeHsIoWeics YacToTe BpaweHHs KB, yron onepexeHHs 3aXHraHHa aBTo-
MaTHYECKH KOPPEKTHPYET LEHTPOGEKHBIH PErynAaTop.

C yMeHbILIEHHEM HAarpy3kH (TIPHKPbITHEM APOCCENbHON 3aC/IOHKH), IIPH MOCTOSHHOR dacTtore
BPALLICHHS HANOIHEHHE LIMIHHAPOB CBEXEH CMECHIO YMEHbIIAETCH, a MPOLECHTHOE COACPXKAHHE OCTa-
TOYHBIX ra30B B paboueH CMECH yBENMYHBAETCS, OHA TOPHT MeEUICHHEE H TpeOyeT yBEIHUCHHA yrla
ONEPEKEHUS 3KHTaHHA. ABTOMATHUECCKOE H3MEHEHHE YIIIa OIIEPEKEHHS 3aKHTAHHA NP HIMEHEHHH
Harpy3kH OCYIIECCTRISET BaKyyMHBIH PEryiaTop onepexeHHs 3axHranns. [Ipy nepexoie Ha TOIIMBO,
HMelolee MeHbIIEe OKTAHOBOE YHCIIO, YTOJI ONEPEXEHHS YMEHBIUAIOT B PYYHYIO, C IOMOUIBIO OKTaH -
KOppeKTOopa.

Ha puc. 1.5 nokazaHo, H3MEHEHME NaBICHHS B LMIHHAPE ABMraTens B 3aBUCHMOCTH OT yTia
onepexeHHs 3akuraHua. ONTHMaNBLHOE MPOTEKaHHE NPOLECCa CTOPaHHS TIPOHCXOAMT B TOM CIy4ae,
KOIZIa YroJl OnepeKeHNs 3akHTaHHA HaHBBLITOJAHEHIINH (KpuBas 2). MakcHMyM MOINHOCTH ABHIaTelb
pa3BHBAET B TOM CJTydac, €CIIH HaHGObILIee AaBIICHHE B LWIHHAPE co3naeTcs nocie BMT gepes 10+ 15°
yI7la [IOBOPOTA KOJIEHYATOro BaJjia ABUIaTess, T. €. KOTAa NPOLECcC CTOPaHHS 3aKaHYHBAEeTCS HECKOIBKO
no3auce BMT. HauBbironHeHIIMH Yroi ONEpeXEeHHs 3aKHTaHHS OMPERENAETCS BPEMEHEM, KOTOpoe
OTBOAMTCSH HAa CTOPAHHE CMECH, H CKOPOCTBHIO CrOpaHHA cMecH. B cBolo ouepens, BpeMs, OTBOAHMOE Ha
CTOpaHHE, 3aBHCHT OT 4YacTOThl BPALLECHHA KOJICHYAaTOIO Bajla, a CKOPOCTb CrOPaHHs ONpelensercs
cOCTaBOM paboueii CMECH M CTEMEHBIO CHKATHA.

P,
Kre/m

40+

304 Pae. 1.5. I3MeHeHHe JaBIEHHS B LHIHHADE
JABHraTens B 3aBHCHMOCTH OT MOMEHTA 320KHUTaHHA:
1 - paHHee 3aXHTraHHe;

201 2 - HOPMATLHOE 3WKHTAHHE,
3 - no3gHee 3aXKHraHHe;

101 a - MOMCHT 3aKHMIaHHS,
6 - ACTOHALIHS;
Pz - MakcCHMYM JaBiicHHS B LMIHHADE.

0
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TTo coBpeMEHHBIM NPEACTABICHHAM, YTOJ1 OTICPEKCHHS 32)KHIaHHA HOIKEH BhIGHPAThCS € y4eTOM
9aCTOTHI BPAILICHHS KOJIEHYATOrO BaJla, HAarpy3KH, ABHIATENs, TEMIIEPATYPbl OXJIAKAAKOICH XXHAKOCTH H
BCaCHIBAEMOTO BO3AYXa, aTMOC(EPHOTO JaBNEHHS, COCTaBa BLIXJIOMHBIX ra30B, CKOPOCTH H3MEHEHHS
MOJIOKEHHS APOCCENLHOM 3aCTOHKH (PasrOH, TOPMOXKCHHE).

Ha puc. 1.6 1 1.7 npuBeneHs! 3aBHCHMOCTH HAHBLINOAHEHLUETO YINA ONEPEKEHHS 3aKHTAHUS OT
4aCcTOTHI BPALLIEHHS KONICHYATOTO BaJla H HAIPY3KH JBHraTes.

o.

0.° 0,

n3 >n2>nl

30+

20+

10 f et 10 f y + :

800 1600 2400 3200 4000 20 40 60 80 100

n, 06/MHuH Harpyska, %

Puc. 1.6. 3aBHCHMOCTb yria ONEPEKEHUA Puc. 1.7. 3aBUCHMOCTS Y1712 ONIEPEXKEHHS

3KHTaHHUA OT YacTOThI BPALICHHS KOJICHYATOTO 3@KUTAHUA OT HAaTPY3KH MpPH
Bana ABHIaTeJIA. Pa3IHUHOM YacTOTe BPALEHHS.

KpoMe obecrieucHHs HaHBLITOOHEHILIErO YINia ONEPEXEHHS, CHCTEMA 3aKHTaHH JOJDKHA obec-
NEYUBATL OYEPEAHOCTD MOAAYH BBICOKOTO HANPSKEHHS HA CBEYH COOTBETCTBYIOLIMX UMNMHAPOB ABH-
raTess B COOTBETCTBHH C TOPAAKOM paGoTeI. -

OnHNM U3 BaXHBIX TpeGOBaHHH SKCIUTYaTallMH K CHCTEMaM 3aKHTaHHs SABJISCTCH COXPAHEHHE
€€ HCXONHBIX XapaKTEPHUCTHK 06e3 H3IMEHEHHH B TeUeHHe BCEro CpoKa ciyxGbl ABHraTENs NPH MHHH-
MyMe yxoza.

2. KTACCHYECKAS CUCTEMA 3AXKUTAHHUSA
2.1. IPHHIIUAN PABOTbI KJIACCHYECKO# CHCTEMBI 3AKHTAHHSA

Knaccuueckas cucteMa 6aTapeHHOTO 3aXHIaHHs C OAHON KaTYLIKOH H MHOTOHMCKPOBRIM MeXa-
HHYECKHM paclpeficNMTENEM A0 CHX MOP LIHPOKO PaclpOCTPaHEHa HA COBPEMEHHBIX ABTOMOGHIAX.
I'nmaBHBIM AOCTOMHCTBOM 3TOH CHCTEMbI SIBIAETCS €€ MPOCTOTa, obecrieuuBacMas ABOMHOMN
OGyHKuHeit MEXaHH3Ma pacnpeAeNHTEN: NpePhIBAHHE LEMH MOCTOTHHOTO TOKA AN TeHepHPOBAaHHS
BBICOKOTO HANPHKEHHS H CHHXPOHHOE PAaCNpEACNEHHE BLICOKOTO HANPMKEHHMA MO LWIHHAPAM JBH-
ratens.
2

4 1112
5
6 10 10
.)1‘1 13 13
6 16
9 9
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CxeMa COCTOHT M3 CCHYIOIHX MEMEHTOB:

- HCTOYHHKA TOKa - aKKyMYJIATOpHO#H Gatapen 1;

- KaTyLIKH 3aXHraHusa (HHOYKUHMOHHOH KaTyllkH) 2, KOTopas npeoGpasyeT TOK HH3KOTo Hamps-
JKEHHS B TOK BLICOKOTO HaNpsKEHHA. MexXay NepBHYHOH H BTOPHYHOH 0OMOTKaMH HMEET MECTO aBTo-
TpaHc(HOPMATOpHad CBA3b;

- IPEPHIBATENA 3, CONEPKAILETO PHIYAKOK 4 C MOAYLIEYKOH 5 H3 TEKCTOMHTA, TOBOPaYHBAIOILHHA~
€51 OKOJIO OCH;

- KOHTaKTOB NpepsIBaTens 6;

- Kyladka 7, HMEIoLIEero YHCIIO rpaHeii, paBHOE YHCITYy UHIHHAPOB.

HenonsmxHeli KOHTAKT MpepbIBATEN MPHCOEAHHEH K "Macce"; MOABHKHOH KOHTAKT YKpeIUIeH
Ha KOHIIe pblyaxkka Eciu mofyuieuka He KacacTcd Kynayka, KOHTAaKThbl 3aMKHYTHI O ACHCTBHEM NpY-
sHHbL. Korma nogymreyxa HaXoaMT Ha rpaHs KyJladka, KOHTaKThl pasMbikaioTcs. IlpepsiBatesnb ynpas-
JSET pa3MbIKAHHEM H 3aMbIKAaHHEM KOHTAKTOB H MOMEHTOM NOJA4H HCKPHI;

- KOHIEHcaropa neperuHoi ueny 8 (Cl), noaKioueHHO o NapasuIeIbHO KOHTaKTaM 6, KoTOpbIi
ABIACTCA COCTABHBIM 3MEMEHTOM KOleGaTeALHONO KOHTYpa B MEPBHYHON LEMH MOCAE pa3sMbIKaHHA
KOHTaKTOB;

- pacnpenenuTens 9, prrodalowero B ce6q beryrok 10, kppiuxy 11, Ha KOTOPO#t pacnonoKEHsI
HEMOABHKHbIE GOKOBbIE 3ACKTPOALI 12 (YHCIO KOTOPHIX PAaBHO YMCAY LHNHHAPOB JBHTaTeNs) M He-
MOABHKHBIHA LCHTPaNbHLIH EKTPON, KOTOPHIH MOAKIIOYAETCS Yepe3 BHCOKOBONLTHHIH MPOBOA K Ka-
TyIIKE 3aHraHHs. bokoBbI€ IEKTPOIBI YEPE3 BHICOKOBOBTHLIE MPOBOAA COEAHHSIOTCS C COOTBETCTBY-
IOIMMH CBEYaMH 3aKHraHHA. Beicoxoe HanpsikeHHe x Gerynxy 10 moaaeTcs yepes LCHTpanbHLIH
3NEKTPOA C MOMOILBIO CKOMB3AILETO YTONLHOTO KoHTakTa. Ha Gerynke uMeercs anekrponl3, kotopsii
OTEJIEH BO3YITHBIM 3a30pOM OT GOKOBBIX 3M1exTponoB 12. beryHok 10 pacnpeneauTens u Kynauok 7
MpEPLIBATENA HAXOAATCA Ha OAHOM Bally, KOTOPbIH NPHBOAHTCS BO BpalllEHHE 3yO4aTo nepenadeit or
PAacTpeIEAHTENLHOTO Bana ABHIaTeld ¢ 4acTOTOH BABOE MCHBIUICH 4acTOTHI BPAIUCHHA KONEHYATOTO
pana. [IpepriBarens H pacnpeaeTHTENb PACOAOKEHS! B ONHOM aNnapare, Ha3bIBAEMOM paclipedcHTe-
JIeM 3KHTaHHUS;

- cBeyeH 3aKHraHHA 15, 4HCIO KOTOPHIX PaBHO YHCAY LHAHHAPOB ABHIaTENs;

- BLIKJIKOYATEN 3aXHraHus 16;

- noGaBouHoTO peancropa 17 (R 1), KOTOpHIN yMeHbIIAET TENAOBHIE IOTEPH B KAaTYILKE 3aKHTaHHA,
ZaeT BO3MOKHOCTb YCHIHTD 3aKHraHue (TIpH mycKe ABHrarens Ru nryHTHpyeTcs koHTakTaMu pene 18
ONHOBPEMEHHO C BKIIOYCHHEM cTaprepa.). JIOGAaBOUHBLIN PE3HCTOP M3TOTOBISIOT M3 HHXpOMa WIH
KOHCTaHTaHa H HAMATHIBAIOT Ha KepaMHYECKHU i H30MATOP.

TpuHumMn paboTsl KIaCCHYECKOH CHCTEMbI GaTapeiiHOro 3aKMIaHHA COCTOHT B CEAYIOLIEM.

Ipu BpameHHH Kynauka 7 KOHTaKTel 6 MONEPEMEHHO 3aMbIKalOTCA H pa3MebikatoTcs. [locne
3aMbIKaHHs KOHTAKTOB (B ClTy4ae 3aMKHYTOTO BbIKUIIO4aTens 16) uepes nepsHuHyI0 0OMOTKY KaTyIIKH
32KHTraHHS 2 MpOTEKaeT TOK, HAapacTas OT HYJIA. O ONMPEACHCHHOTO 3Ha4€HHS 33 JaHHOE BPEMS
3aMKHYTOIO COCTOSTHHS KOHTaKTOB. [IpH Manbix yacToTax BpaweHus Banuka 14 pacnpenenurens 9 Tox
MOXET HapacTaTh OO YCTaHOBHBIIECTOCS 3HA4YCHHSA, OTNPEACACHHOTO HANpPKCHHEM aKKyMYAATOpHOMH
Garaped M OMHYECKHM CONPOTHBIECHHEM mnepBHYHOH uenu (ycraHosusumiics Tok). IlpoTexanue
MEPBHYHOTO TOKA BLI3LIBAET 06pa30BaHHE MArHUTHOTO NTOTOKA, CLCIUICHHOIO ¢ BUTKaMH NEPBHYHOH H
BTOPHYHOI 0GMOTOK, H HAKOIUTEHHE SIEKTPOMAr HHTHOH SHEPTHH.

Tocne pa3sMbIKaHHA KOHTAKTOB MPEPHIBATENS, KaK B IEPBHYHOM, TaK H BO BTOPHYHOH OOMOTKe
unayuupyerca IJIC camonnaykumn. CornacHo 3akoHy HHAYKUHH BTOPHYHOE HanpskeHHe TeM 6onbie,
geM ObICTPEE MCYE3aET MarHHTHBIH NOTOK, CO3AaHHBINH TOKOM NEPBHYHOH 0GMOTKH, GONbIIE MEpBHY-
HBIH TOK B MOMEHT pa3priBa H GoNibiiie 9HCIO BHTKOB BO BTOPHYHOH 0OMOTKe. B pesynrrate nepexon-
HOIO MpOLECcca BO BTOPHUHOH OOMOTKE BO3HHKAaeT BHICOKOE HampskeHHe, nocturaomee 15 + 20 xB.

B nepsuunoii obMoTke Tatoke HHAYLHpyeTes C caMounaykumH, nocturaomas 200 + 400 B,
HalpaBICHHAA B Ty XK€ CTOPOHY, YTO U IEPBHYHLIA TOK, H CTPEMALIAACH 3aAEPXaTh €10 HCUE3HOBEHHE.
Ipu orcyrcrun xonaeHcaropa 8 DJIC caMOHMHAYKUMH BbI3bIBacT 00pa30BaHHE MEXAY KOHTAaKTaMH
NPEPLIBATENS BO BPEMS HX Pa3MbIKaHHA CHILHOM UCKPEI HITH, TouHee, AyTH. [1pH HanHuMu KOHAEHCaTOpa
8 AC caMOMHAYKUHH CO303€T TOK, 3apSKAOIMH KOHAEHCATOp. B crlenylomwmi nepHon BpeMeHH
KOHAEHCATOP paspskaeTcs Yepes MEPBHYHYI0 OOMOTKY KaTyIIKH H aKKyMYASTOpHYlo 6atapeto. Takum
o6pa3oM, KOHAEHCATOp 8 MpakTHYECKH YCTpaHdeT HCKPOOOpasoBaHHE B MpepbiBaTene, obecneunpas
[DOArOBEYHOCTH KOHTAKTOB H HHAHLIMPOBAaHHE BO BTOPHUHO# 06MOTKe NocTaTouHO Bricokoi JJC.

BropHunO€ HanpskeHHE MOABOAMTCA K GETYHKY PacHpPEACHHTESS, a 3aTEM Yepe3 AEKTPOAb B
KPBIILIKE H BLICOKOBOJILTHBIE MPOBO/IA MOCTYNAET K CBEYaM COOTBETCTBYIOLIMX LIIHHAPOB.

Ha puc. 2.2 npuBeneHb XapakTEPHCTHKH NEKTPHIECKHX CHTHANOB B NIEPBHYHON H BTOPHUYHOH
UEMAX CHCTEMBI 3aXKHTaHHUS.
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Prc. 2.2. XapakTepHCTHKH MNEKTPUYESCKHX CHTHANIOB B MEPBHYHON M BTOPHYHO# LIEMAX CHCTEMBI:
1 - nepBHYHBLIA TOK; 2 - HMIYALC TEPBUYHOIO HANPKCHUA; 3 - HMIYALC BTOPHYHOTO HANPSKCHHS;
3AM - KOHTaKTsl 3aMKHYTHI; PA3 - KOHTaKTEI Pa3OMKHYTBI.

2.2. PABOYHI IPOIECC BFATAPENHON CHCTEMBI 3AXKUTAHUA

HopmanbHsiM pabouuM pexxHMOM 060 cHCTeMBl GaTapeifHOTO 3aHIaHHA, HCMONB3ylomEH
HHAYKLHOHHYIO KaTyILIKY B KAYeCTBE HCTOYHHKA BHICOKOTO HANPKEHUA, ABJIACTCA IEPEXONHBIH PeXHM,
B PE3yNLTaTE 4ero 0OpasyeTcs HCKPOBOH pa3psaa B cBede 3axuraHua. PaGounit mpouecc Moxer GbITh
pa3buT Ha TpH ITana:

Tepssiit 3Tan, 3aMbIKaHHe KOHTaKTOB NpepsiBatend. Ha 31oM 3Tane npoHcxOaHT NOAKTIOYEHHE
NepBHYHOM OGMOTKH KAaTYIUKH 32KHraHMs (HAaKOMMTENA) K HCTOYHHKY TOKa. DTan XapaKTepH3yetcs
HapacTaHHEM MEPBHYHOTO TOKA H, KaK CIICACTBHE ITOTO, HAKOIUICHHEM AMEKTPOMArHHTHOH JHEpriH,
3anacaeMoif B MarHHTHOM IOJIE KaTyLIKH;

Bropoii 3Tan. Pa3MbikaHHe KOHTaKTOB npepbiBaresis. HCTOYHHK ToKa OTIIIOYaeTCs ‘o1 KaTyIKH
3aXkuranus. IlepBUUYHBIN TOK HCYE3aeT, B PE3yNLTAaTE YEr0 HAKOILUIEHHAs JNEKTPOMArHHUTHAs JHEprus
NpeBpauiaeTcs B MEKTPOCTaTH4YecKylo. Bosnuxaer OJIC BbICOKOTO HanpseHHs BO BTOPHYHOM
0OMOTKE;

Tpernii atan. [IpoGoi HCKpoBOTO NpoMexyTKa cBedH. B paGounx ycnoBHsax npH onpeaencHHOM
3HAYEHHM HANpXKEHHs MPOHCXOAMT NpoGoii HCKPOBOTO MpPOMEXYTKAa CBEYH C MOCIESAYIOMHMM
PaspAIAHbLIM NPOLLECCOM.

PaGoumit npouecc paccMOTPHM Ha MpHMepe KIAaCCHYECKOH CHCTEMBI 3XHIaHHS.

2.2.1. Ilepsbiii 3Tan. 3aMbIKaHHe KOHTAKTOB HpepbiBaTe/Is

Ha 2T0M 3Tane BTOPHYHAA LENb MPAKTHYECKH HE BIHSET Ha NMPOLECC HapacTaHHs NEPBHYHOTO
Tok2, TOKM M HaNpsKEHH BO BTOPHYHON Le€NH MPH OTHOCHTENLHO MAasoi CKOPOCTH HApacTaHHs
MEPBHYHOTO TOKAa HE3HAYHTENbHBI. BTOpH‘IHle Lenb MOXHO CYMTaTh pa3soMKHYTOM. [lepBHUHBIH
KOHACHCATOp 3aMKHYT HakopoTko koHTaktamH K. Cxema 3amewmenus 1is aaHHoro paGouero srana
NpHBEAEHA HapHC. 2. 3. .

[ ey T
L d -
|
+ h Rl M Puc. 2.3. Cxema 3ameurcHust
GB KIaCCHYECKOH CHCTEMBI 3aKHTaHUS
e - TOCJIE 3aMbIKAHHS KOHTAKTOB MPEPBIBATENA,
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Tpouecc HapacTaHHS TEPBHYHOTO TOKA COMIACHO BTOpOMY 3akoHy Kupxroda onucsisaercs and-
(hepeHUHANLHBIM YPaBHEHHEM: Us=L1I- [ IIR1
ke

rae U6 - HanpskeHHe akKyMynsTopHoi# Garapen; L1 - uHIyKTHBHOCTE NepBHuHO# 06MOTKH; R 1- noitroe
COTIPOTHRIICHHE NEPBHYHOMH LIETH, IPEACTABAIONIEE COGOH CYMMY aKTHBHOTO CONPOTHRIIEHHS NEPBHY-
HOH OOMOTKH, CONMpOTHBIEHHS A0OaBOYHOrO pe3sHcTopa M nposonos; dli/dt - ckopocTh HapacTaHHS
NEpBHYHOTO TOKa.

_R1,
PelieHHEM 3TOTO YpaBHEHH:A ABIAETCA ypaBHeHHe BHaa: I = ((1-e L1 ),

R1
rae L1/R1 = T1 - nocTosHHas BpEMEHH NIEPBHYHOIO KOHTYPA; € - OCHOBAHHE HAaTYPANbHbIX IOTApH(HMOB.

B HauanbHbIH MOMEHT BpeMmeHH IpH t = 0 Tok 1 = 0, IpH 3TOM CKOPOCTb HAPaCTaHHA IEPBHYHOTO
Toxa (dI1/dt)1- = U6/L1 MakcHMansHa H He 3aBHCHT OT CONPOTHBICHUSA R 1.

TlpH t = co TOK NOCTHIaET YCTAHOBHBIICTOCH 3HAYEHHA 11 = |7 , 8 CKOPOCTD €T0 H3MECHEHHS PaBHa
nymo (dl/dt)= =0,

JIna coBpeMEHHBIX ABTOMOGHIbLHBIX KaTYIUCK 3aKHraHHs NEPBHYHBIA TOK AOCTHTAaeT CBOETO
MaKCHMAJILHOTO 3HaUYCHHA TpHMepHO 33 0,02 c.

Bo Bpema HapacTaHHA ToKa B epBHYHOH 06MoTKe HasomuTca DMC caMoMHAYKUMH:
dh -
€q=-LlI- gy =-Us-¢
J1C caMOHHAYKLUHMH YOBIBAET 10 3KCMIOHEHIHANBHOMY 3aKkoRY. [Ipg t = 0—> e, =- U6, npH t=co~> €,=0.
Bo sroprnunoit 06MoTke HEayuMpyercs DIC B3aHMOHHIYKIMH:
I -
em=-M ‘—%t—.—_--—M. Us- e“ttl"
rae M - B3aHMOHHIYKIHA.
OJ1C B3aMMOMHAYKLUHH MaJa 1O BEJTHYHHE H TAKKE H3IMEHAETCA MO SKCIIOHCHLHANILHOMY 3aKOHY.
B HexoTopbiit MOMEHT BpEMEHH KOHTAKTBI PasMBIKalOTCA. BennunHa Toxa paspsisa IIpH NpouHx
PaBHBIX YCIIOBHAX 3aBHCHT OT BPEMEHH 3aMKHYTOTO COCTOSHH A KOHTAKTOB ta:

Us -
Ip= g7 (1-¢70).
Bpems t2 3aBHCHT OT 4aCTOTHI BPAWEHHs KONEHYATOTO BAJla IBUTaTeNA 1, YHCIIa UHIHHAPOB Z ,
pO¢HINA KyNayKa, T. €. COOTHOMIEHHS MEXAY YTIIOM 3aMKHYTOTO H Pa30MKHYTOTO COCTOSHHS KOHTAaKTOB.
YacToTa pasmmxanux KOHTAKTOB NpH YECTHIPCXTAKTHOM ABHIaTese HJIH YUCIO HCKp B CEKYHOY

zZ-n
onpeaensgerca no Gopmyne: f=37%0-
Bpewms nonnoro nepuoaa paGoTs NpephIBaTe: 120
T=t+tp=3"F,

TA€ tp - BPEMS PA3OMKHYTOTO COCTOSHHS KOHTaKTOB.
Ecnu 0603HaYMTh OTHOCHTENILHOE BPEMS 3aMKHYTOTO H Pa3OMKHYTOTO COCTOSHHA KOHTaKTOB
COOTBETCTBEHHO T3={3/T; Tp= tp/T, TO BpeMs 3aMKHYTOTO COCTOAHHS KOHTAKTOB GyAET paBHO:

) ti=T3-T=T3- 775 Us _,ﬁ_lzg_

AHANHTHYECKOE BHIPAXEHHE TOKA Paspsipa npumet Bux: Ip= Ry -(1-e = *M).

Takum 06pazom, TOK Pa3phiBa YMEHBIIACTCH C YBEIMUCHHEM YacCTOTH BPAWCHHS M 4HCIA
OHIHHAPOB H YBEJIHYHBAETCA C YBCIHYCHHCM OTHOCHTEJILHOTO BPEMEHH 3aMKHYTOro COCTOAHUSA
KOHTAKTOB, KOTOpOE OTPENENSETCA TeOMETPHEll KyNauka W OT YaCTOThi BPAIICHHS HE 3aBHCHT. TOK
Pa3’pLIBA 3aBHCHT TaioKe OT NAPAMETPOB NEPBHYHOM LEMH: OH MPSMO MPONOPLUHOHANEH HANPHKEHHIO
6arapen Us, BospacTaer ¢ ymeHpmenHeM R1 M yMeHbIUaeTCs C yBenMyeHMEM MHAYKTHBHOCTH L1.

Benuunna 3ﬂe|(Tp0MarHHTHOﬁ JHEPTHH, 3anacacMad B MarHMTHOM I10JI€ KaTylIKH 3aXKHTraHHusa X
MOMEHTY Pa3sMBIKAHHS KOHTAKTOB, ONIPENENAETCA BHpaKEeHHEM

L1-l1 Us 2 -a  -2a
Wu="3-=05-L1-(R7) (1-2¢ +e )

mea=%%~ta.

Ecm 310 ypaBHen e npoatddepeHuMposaTs no L1 v NpHpaBHATSL K HYIO, TO MOXHO ONPENEIIHTD
3HAYEHHE @ UIf NONy4eHMsa HauGowblued 3anacaeMod JNMEKTPOMATHWTHOM JHEPrMH OT HCTOYHHKA
NOCTOAHHOTO TOKa ¢ HanpskenneM Us: R1
a=7i" t3=1,256.

D10 ycnosHe AN OObMHONH KIAaCCHYECKOH CHCTEMBI 3XKHIMaHHS HE MOXET GhiTb coOmoOacHO,
Tak Kak 13 €CTb BEJIMYMHA NIEPEMEHHAS H B 3aBHCHMOCTH OT YaCTOTHI BPAIICHHA JBUTaTeNs H3MEHAETCA
B IIHPOKHX Tpeaenax. [loaroMy Ha GONbIIMHCTBE PEXHMOB pabOTH! KaTyWIKH 3aXHraHHg B AHaNa3o-
HE MaIBIX (XONOCTOH XOI) H CPEAHHX 4aCTOT BpalEHHs ABUrarens, BCIEACTBHE GONbIIMX 3HaYECHHI 13
TOK B NEPBUYHOH 0GMOTKE, AOCTHIHYB YCTAHOBMBINEIrOCS 3HaucHHs, Gecrone3Ho HarpesaeT K3 v Ra.
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YroGbl HaliTH NMOTEPH B MEPBHYHOMN LENH, HEOGXONHMO BEHIYHCIIHTH BEJIHUHHY AcHCTBYIOWETO
3Hau€HUA TOKA, KOTOpas onpenenﬂe’rcn H3 BEIPAXKEHHA:

= _U6 RN P B AR &
Iix fh -dt BN 5 (€2-3) - (- 1),

Omnpeaenus no 3toit cpopMyne BCJ‘[H‘!HH)’ Ita, HaxonsT MomwHOCTL moTeps Plnor, koTopas
pacceHBaeTCs B NEPBHYHOH OOMOTKE karymxn 32KHMraHHa, Ha 100aBOYHOM COMPOTHRICHHH H B
NpoBOAaX: Us 1 1 - a

Plnor=11"-Rl= %7 RI T'“'fa_‘(e -3)-(e -l

2.2.2. Bropoii 3Tan. PaiMbixanue KOHTaKTOB npepbiBaTes.

Tocne okoHYaHHs NPOLIECCA HAKOIUIEHHS, B MOMEHT 3aXHMIaHHs, KOHTAKThl NPEPHIBATENS Pa3-
MBIKAIOT LIEMb H TEM CaMbIM NPEPHIBAIOT IEPBHYHBIA TOK. B 3TOT MOMEHT MarHHTHOE NOJIC HCUE3AET H B
NIEPBHYHON H BTOPHYHOH OOMOTKAX KaTyILKH HHAYLHMpyeTCs Hanpsoxenue. [To 3akoHy HHAYKUHH Ham-
psXEHHE, HHAYLHPYEMOE BO BTOPHYHON 0OMOTKe, TeM Bbitile, yeM Gonblle ko3¢ dpHUMEHT TpaHcdop-
MAaLHH H BEJHYHHA IEPBHYHOTO TOKA B MOMEHT €TI0 [IPpephIBaHus.

TIpH BBIBOAE PACUCTHBIX GOPMYI VIS [IOACYETA MEPBHYHOTO H BTOPHYHOTO HANPSOKEHHUH, BOC-
MONL3YEMCS YIIPOLUCHHOH CXeMOi 3aMellieH s, IPHBEACHHOH Ha pHC. 2.4.

Puc. 2.4. YiipouieHHas cXeMa 3aMELIEHHS
Rar  graccuueckod CHCTEMSI 3aKHTaHHA MOCHE
pa3MbIKaHHst KOHTAKTOB MPEPHIBATENA.

CornacHO cXxeMe 3aMEIICHHS, HMEEM JBAa MAarHMTOCBA3aHHBIX KOHTYpA, KAXKAbIA H3 KOTOPHIX
copepxut emxocTs (C1, C2), unaykrusrocts (L1, L2), sxBuBanenTHoe conpothaieHHe (R1, R2). Bo
BTOPHYHBIA KOHTYP BKJIIOYEHHI LIYHTHPYIOWEE CONPOTHBICHHE Rm M comporuBinenHe noTeps Rn,
HMHTHPYIOILHE YTEYKH TOKA Ha CBEYE H MArHHTHBIE MIOTEPH.

B MOMEHT pa3MblKaHH# KOHTAKTOB MPEPHIBATENS INEKTPOMATHMTHAA JHEPTHs, 3anaceHHas B
KaTyllKe, NpeobpasyeTcs B JHEPTHIO MEKTPHYECKOTO Mofisn xoHaeHcatopos Cl u C2 M yactHuHO
NpeBpaImaeTes B TEM10. BenMunHy MakCHMAIIBHOTO BTOPHYHOTO HANDMKCHHA MOKHO NONYYHTH H3
YPaBHEHHH DJIeKTpHuYeCKoro Gananca B KOHTYpax nepnnquou W BTOpH4HOH ueneH, npeHeOperas
NOTEPAMH B HHX: L1lp_Cl.Uim Ulim C2 Um

2 T2 T2
rae Ulm, U2m COOTBETCTBEHHO MaKCHMAaIbHbIE 3HAYEHHS [IEPBHYHOTO H BTOPHUHOTO HANPSOKEHHA.

wi

3amenss Ulm= W2 - U2m, tne W1 u W2 4HCno BHTKOB [IEPBHYHOM H BTOPHYHOH 0OMOTOK Ka-
TYIWKH 32KHTaHHs, TIONyYHM aHAIIHTHYECKOE BBIPAKEHHE JUIs pacyeTa MaKCHMANbHOH BENHYHHBI BTO-

PHYHOTO HaNPSKEHH A L1

<
Wl
= . (w5 + .
Um=1lp- VCI(33) +C2

D70 BLIpaKEHHE HE YYHTHIBAET MOTEPH JHEPTHH B CONPOTHRICHHH Harapa, HIyHTHPYIOILLIETO
HCKPOBOH INIPOMEXYTOK CBEYH, MAarHHTHLIE IIOTEPH B CTaNH, JNEKTPHYECKHE MOTEPH B HCKPOBOM
NPOMEXYTKE paclpeieNMTeNs H B AYT€ Ha KOHTaKTaX IpepiBaTens. YKasaHHbIE MOTEPH NMPHBOASAT K
CHHXEHHIO BEJIHUHHBI BTOPHYHOTO Hanpsokenus. Ha npakTHke A1 ydeTa noTephb B KOHTYpaxX BBOISAT B

BHJIE MHOXHTEA KO3 GHILHEHT 1|, BbipaXaromHi yMeHbILICHHE MAKCHMYMa HAaMpPsOKEHHS H3-3a MOTEPh
JHEPIHH: L1

Cl +C2(w1)

rae WI/W2 - xoddg¢dHUHEHT TPAHCHOPMALMH KaTyIKH 3KHTaHHA; 1 - KOdGOHUHEHT 3aTyXaHHuA,
BEJINYHHA KOTOPOTO 711 KOHTAKTHBIX CHCTeM cocTamiseT 0,75 + 0,85.

H3Menenne nepsryHoro Toka I1 u sTopnunoro Hanpsokenus U2 B nipouecce paGoTs! npepbipa-
TeJNs NOKa3aHo Ha pHC. 2.5. [IpH pa3MpIKaHHH KOHTAKTOB NpephIBaTens, NEPBHYHLIA TOK 11 coBepmaeT
HECKOJILKO TIEPHONOB 3aTyXalomux kosiebanuii (puc. 2.5-a) 1o Tex nop, Noxa JHEPrHs, 3aMaceHHas B
MAarfHTHOM TON€ KaTYILKH, HE H3pacXOMyeTCs Ha JUKOYJIEBO TEILIO B COnpOTHRIEHHH R1 xonTypa. Ecin
MCKPOBOH NMPOMEXYTOK BTOPHYHOM LEMHN CAENATH HACTONBKO GONbIIMM, YTOOBI NPo6Ost He MPOH3OILIO
(peXHM X0JIOCTOTO XOAa HWIH OTKPBITOH LIEMH), TO BTOpHYHOE HanpsxeHue U2, Takoke Kak MEPBHYHBIH
TOK, COBEPILHT HECKOJIBKO 3aTyXaloumHx konebanHii (puc. 2.5- 6).
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CHCTEME 3aXHTaHHS. pa3’paa B BO3AYRIHOM MPOMEXYTKE.

2.2.3 Tpetnii 31an. IIpoGoil nckpoBoro poMexyTka.

JUit 3akuraHud paGoded CMECH IJNCKTPHYECKHM crnocoGoM HeoOxomuMo oOpasoBaHue
INEKTPHYECKOTO PaspAZia MEXAY ABYMA EKTPOAAMH CBEYH, KOTOPBIE HaXOAATCS B KaMEPe CTOPaHHA.
TpoTekaHHe 3NEKTPUYECKOTO pa3psia B Ta3OBOM TNPOMEXYTKE Moxer OHITH NpPEACTAaBIAEHO
BOJILTAMIICPHO# XapaKTepHCTHKOH (puc. 2.6).

Yuactok 0-a-b COOTBETCTBYET HECAMOCTOATENILHOMY paspady. HampspkeHHe BO3pacTaer, ToK
OCTaeTCs MPAaKTHYECKH HEH3IMEHHBIM H O BEJIHYHHE HHYTOXKHO Majl, [IpH panbHEHINEM YBEJIMMEHHH
HanpshkeHHs, CKOPOCTh INBHXKCHHY HOHOB IO HANpaBICHHIO K JMEKTPOAAM YBelIHYHBaeTcs. [Ipu
HaYaJbHOM HanpsxeHHH UH HadYHHAeTCs ynapHas HOHH3aLHS, T. €. TAKOH Pa3pAz, KOTOPHIH, OMHAXKABI
BO3HUKHYB, HE TpeOyeT /111 CBOETo NoAAEp XaHHs BO3NCHCTBHS NOCTOPOHHErO HOHH3aropa. Ecnn nmone
PaBHOMEPHOE, TO NPOLECC MOJIAPH3ALMH Cpa3y NepepacTacT B MpoGOH razoBoro npoMexyTka. Ecim
T0JIE HEPaBHOMEPHOE, TO BHa4afe BO3HHKAECT MECTHBIH Mpo6oH ra3a 0KoJo 3JIEKTPOAOB B MECTAX ¢ HaH-
GonbIIeH HANPXEHHOCTHIO EXTPHYECKOTO NOJsl, NOCTHTIIEH KPUTHYIECKOTO 3Ha4€HHs. JTOT THI pas-
PSNa Ha3bLIBAETCA KOPOHOH H COOTBETCTBYET YCTONYHBOM 4aCTH BONLTAMIIEPHOR XapaKTEpPHCTHKH b-c.
Ilpy nanbHeHNIEM MOBHIICHHH HANPAXEHHS, KOPOHA 3aXBATHIBAET HOBBIE 0OACTH MEXIICKTPOLHOTO
NPOCTPaHCTBA, TOKa HE MPOU30itaeT Npoboii (Touka c), KOraa MY EKTPOAaMH POCKAKHBAET HCKpa.
3T0 NPOHCXOAMT NPH JOCTHXEHHH HaNpsHKeHHEM BENHYHHEI NPOGHBHOIO HanpsbkeHHs Unp.

IpockourBias HCKpa CO3NAECT MEXAY NVIEKTPOAAMH CHIIBHO HarpeTHIH HOHH3HPOBaHHHIN Ka-
Han. Temneparypa B KaHajie pa3psaaa paguycom 0,2 + 0,6 MM npesbimaer 10 000 °K. ConpotHBiicHHe
KaHafa 3aBHCHT OT BEJIMYHHbI IPOTEKAIONIETO 1O HEMY TOKA.

JlanpHelinee NpoTeKaHHE TpOLIECCa 3aBHCHT OT NMapaMeTpOB Ta3oBOTO NMPOMEXYTKa, LCTH
HCTOYHHKA SHEPTHH. MOXKET HMETh MECTO WIH TierowHit paspsa (y4acTok d - €), Koraa TOKH MaJibl, HiH
ZyTOBOH pa3psz (yJacTOK m - n), KOIa TOKH BENHKH BCICACTBHE GOIBIIOH MOUHOCTH HCTOYHHKA TOKA B
MAanoro COMPOTHUBNEHHSA uenH. 06a 3TH pa3paaa ABRIAIOTCA CAMOCTOATEIBHLIMH PaspsaaMH H COOTBe-
TCTBYIOT YCTOHYHBHIM yIacTKaM BOLTAMICPHOH XapakTCPHCTHKH. TiCiOmmA pa3psa XapakTepH3yeT-
ca TokamH oT 107 mo 107A M mpaxTHYeCKH HEeM3MEHHBIM HANpshKeHHeM paspsaza. JyroBo# paspaxn
XapaKTEPH3YETCH 3HAYHTEIbHBIMH TOKAMH TIPH OTHOCHTENLHO HH3KHX HaNpsDKEHHAX Ha JIEKTPOAAX.

Ha BTOpOoM 3Tane 6pU1 pacCMOTPEH Mpoliece GOPMHPOBAHHSA BTOPHYHOTO HANPSDKEHHA MPH OT-
CYTCTBHH JMIEKTPHYECKOTO Dpa3psaa B ceede. B zaeficteutensHoctd Unp Hinke U2m, passuBaeMoro
CHCTEMOH 32)KHTaHH4, H TTO3TOMY, KaK TOJBKO BO3PACTAOWICE HanpsKeHHEe NocTHraeT senuduHyl Unp,
B CBEYC MPOHCXOMHT HCKPOBO#H paspal, M KoneGaTenbH I npolece o6peiBactcs (pHc. 2.5-6).
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DNEeKTPHYECKHH pa3psal HMeeT ABE COCTABNAIOMWHE: eMKOCTHYIO M HHAYKTHBHYI0. EMKOCTHas
COCTaBIIAIOIIAA HCKPOBOTO pa3psa NPeACTaBAAeT cOO0H paspas SHEPTHH, HAKONNEHHOH BO BTOPHYHO#H
ueny, o6yclnoBNeHHbIH e eMKocTbio C2. EMKOCTHBIN paspsaa XapaKTEPH3YETCS Pe3KHM NaJeHHEM
HaIPSOKEHHS H PE3KHMH BCIUIECKaMH TOKOB, T10 CBOCH BEIHYHHE OCTHIAIOMIMX AECATKOB aMmnep ( pHc.
2.5-).

HecMoOTps Ha HE3HAYHMTEILHYIO SHEPIHIO EMKOCTHOH HCKDBI, MOIHOCTS, Pa3sBHBacMas HCKPOH,
Gnarozaps KpaTkoBpEMEHHOCTH npouecca (okoso 1 MKC), MOXET JOCTHraTh AECSTKOB H JaXe COTCH
kunosart. EMkocTHat nckpa uMeeT Apkmii romy6oBaThifl LIBET M CONPOBOXAAETCH CHEUNPHIECKHM
TPECKOM. . 5
Bricokouacrothbie konebanus (10° + 10° I'u) 1 Gonbinoil TOK EMKOCTHOTO paspsaia BhI3HIBAIOT
CHILHBIE PAIMONIOMEXH H 3PO3HIO JMEKTPOAOB CBEYH. J1JI1 yMEHBIICHHS SPO3HH IMEKTPONOB CBE4H (a B
HEIKPAHHPOBAaHHEIX CHCTEMAaX H JUIA YMEHBILUCHHS DaJHONOMEX) BO BTOPHYHYIO LENb (B KpBILIKY
pacnpenenuTess, B 6eryHOK, B HAKOHEYHHKH CBEYH, B TPOBOJA) BKITIOUACTCS TOMEXONONARISIOMHH
pesuctop. [lockonsky HCKpOBOH Pa3psl MPOHCXOAHT PaHbILE, YEM BTOPHYHOE HANIPSXKEHHE NOCTHTaET
CBOETO MAKCHMAIbHOro 3HauyeHHsa U2m, a uMeHHO npd HanpsoxeHHH Unp, Ha eMKOCTHIR paspsn
pacxomyeTcs nHip HeGONbIIAs YacTs MarHMTHOM JHEPTHH, HAKOMJICHHOH B CEPACYHHKE KATyLIKH
3aKHTaHHA.

OctaBiuascs 4acTh JHEPrHH BHIIENSETCS B BHAE WHAYKTHBHOTO paspsaa. [Ipn ycnoeusx,
CBOMCTBEHHBIX paboTe pacnpeleluTeIeii M PaspANHUKOB, H NMPH OOLIYHBIX IapaMeTpax KaTyllex
3aKHWIaHHs, HHIYKTHBHBIH Da3pan BCerna MPOMCXOAMT HAa YCTOHYMBOH 4YacTH BOJSTaMIIEpHOH
XapaKTEPHCTHKH, COOTBETCTBYIOWEH TiielotueMy pa3psay. Tok HHIyKTHBHOM 4aCcTH pa3psaia COCTaRIAET
20 + 40 MA. HanpsikeHHe MEXRY SIEKTPOAAMH CBEYH CHIILHO NOHHKAETCA H CJIAraeTCsl B OCHOBHOM H3
KaTOIHOTO NTaaeHus HanpsikeHns Uk ¥ NaneHHs HAIIPsHKEHHS B IONIOXKHTENLHOM cronbue ES:

Unp = Uk + E-§,
rae E - HanpskeHHOCTs NOJs B nonoxurensiom cronbe (E = 100 B/Mm); 8 - paccrostaMe Mexay
3NEKTPOAAMH:

Uk =220 +330 B.

TlponomwkHTeNsHOCT HHAYKTHBHON cocTaRIsomei paspsaaa Ha 2 + 3 NOpAAKa Bbillle EMKOCT-
HOH H JOCTHTaeT, B 3aBHCHMOCTH OT THIIA KaTYLIKH 32KHIAHHA, BEIHYHHEI 3330pa MEXTY EKTPOIaMH
CBEYH H PEXHMa paboThl AsHrarens (NpobueHoro HanmpskeHHus) 1 + 1,5 mc. Hckpa nMeer GneaHsli
¢$HoneTOBO-KENTHIH UBET. DTa uacTh paspsi/a MOTYYHIIa HA3BaHHE XBOCTA HCKPHI.

3a BpeM3 HMHAYKTHBHOTO Da3pifa B HCKDOBOM NPOMEXYTKE CBEYH BHIICIAETCS JHEPTHH,
BEIHYHHA KOTOPO#t MOXKeT ObITh ONpeeieHa aHANHTHYECKH:

tup
4 Wup = gUnp 2() -t

Ha npaxTHke RIMPOKO HCTIONb3yeTCs MPHOIIKEHHas GOPMYIIA IS TI0ZICYETA SHEPTHH HCKPOBOTO
paspsza:
Whup = 0,5-Unp lup -tup.
PacueTs! u 3KCTIEPHMEHTH MOKA3BIBAKOT, YTO NPH HH3KHX YacTOTaxX BPAILCHHA JBHTATENA JHEP-
Ut HHOYKTHBHOTO paspsna WHp JUis OOBIYHBIX KIACCHYECKHX ABTOMOGHIBHEIX CHCTEM 3aXKHTaHHS
cocrapiier 15 +20 mJIx.

2.3. XAPAKTEPHCTHKH KJIACCHYECKOW CHCTEMBbI 3AKUTAHMS

2.3.1. MakcHMAILHOE BTOPH'1HOE HATIPSiKEHHE, PA3BHBAEMOE CHCTEMOH 3RKHIaHHA

AHaNHTHYECKHE BHIPAKECHHA [Jisl BTOPHYHOTO HATIPSDKEHHS, NPHBEACHHBIC BHILLIE, TOKA3BIBAIOT,
4TO BETHYHHA U2m 3aBHCHT OT BEJIMYHHEI TOKA pa3phisa Ip 1, crienoBaTensHO, ONPENENIETCS PEXHMOM
PaGoTHI H THIIOM aBHraTens (n M z), paboToii npepsisarens (13 vnu T3), NapaMeTpaMH NMCPBUYHOIN LIETH
(L1, R1, Cl1, Us), a Tarke 3aBHCHT OT NapaMETpOB BTOPHYHOTO KOHTYpa M BHelHeH Harpy3xH (C2,
W2/W1, Rm, Cuw).

3asucHmMocTh U2m oT wacToThi BpauieHHS H YHC/IA IHJIHHAPOB ABHraTens. Bpems samxny-
TOTO COCTOAHHUSA KOHTAKTOB: t3=0/6n,
rae & - yroil 3aMKHYTOTO COCTOSHUA KOHTAKTOB; Il - YaCTOTA BPAIlleHHs BAJTHKA PAaClPENCIHTEA.

W3 BIpaKeHHs BHIAHO, YTO C BO3PACTaHHEM YaCTOTH BPAUICHHA BpeMd t3 yMEHbIIaeTCa H TOK
Pa3phiBa CTAHOBHTCS MEHBLIE. YMEHbIIEHHE TOKA Pa3pLIBa BACUET 3a CO00 CHIKeHME BenHuHHB! U2m.
YBeNHYEHHE YHCNA LWIHHAPOR ABHIATENA [IPH BCEX MPOYHX PABHBIX YCIOBHAX H NapaMeTPax CHCTEMSI
32)KHTAHHS TAKKe YMEHBUIACT BPEMS 3aMKHYTOTO COCTOSHHS KOHTaxkToB {3 M CHHXAET BTOPHYHOE
HanpsXeHHe.

20

'



I, A U2m, kB

LI1>L1>L1"”

Us
=77
t, Mc 0 1 2 3 4 510°n, ob/mun
Puc. 2.7. KpuBble HapacTaHHA NEPBHYYHOTO TOKA Puc. 2.8. TunoBsle paboune XxapaxTepHCTHKH
TpH PA3NHYHBIX 3HAYECHHAX HHAYKTHBHOCTH KJIacCHUeCKON CHCTEMBI 3a3KHTaHHA A
TEPBUYHO e . 47 1 6™ -UMTHHAPOBLIX BHTATENEH.

Ha puc.2.8 mpuBe/cHBl XapaKTEPHCTHKH MaKCHMalbHOTO BTOPHYHOTO HaMpskeHHs H TOKa
paspbiBa B GYHKLHH 4acTOThI BpallleHHs KOJICHYaTOTO Bajla IBMTaTe/lA H YHCNA IMIHHAPOB [IBHTaTels.
XapakTepHCTHKH HOCAT MOHOTOHHBIH yOBIBalONIMA XapakTep, NpHYEM 3aKOH YOBIBAHHMA MKECTKO
JNETEPMHHHpOBAH MapaMeTpaMH mnepBHdHOH uenH (T1 = LI1/R1) M BenHunHoH yrma 3aMKHYTOTO
COCTOAHHS KOHTAKTOB. .

YMeHbleHHe BenHuuHbl U2m Ha HU3KHX 4acTOTaX BPAlUEHHs CBA3aHO C Ayroo0pasoBaHHEM Ha
KOHTAaKTax MpephiBaTes.

VBenHueHHs TOKA Pa3pbiBa MOXHO JOGHTHCA 3a CUET YBE/IHYECHHS YIVIa 3aMKHYTOTO COCTOAHHS
KOHTAKTOB, 4TO JIOCTHra€TCA COOTBETCTBYIOIIMM NPOGHINPOBaHHEM KyllauKa, OIHAKO 110 MEXaHHYEC-
KHM CO00paXKeHHAM yBENTHYHTD BpeMsl 3aMKHYTOTO COCTOSIHHS KOHTAKTOB NPEPLIBATENA 6onblle YeM 10
60+ 65 % BpemeHH nonHoro neprona (T:= 0,60 +0,65) NpaKTHYECKH HEBOIMOXHO.

Ha HeKoTOpBIX 3apyOeXHbIX ABHTaTesIsX TNPHMEHSAIOT fABC HE3aBHCHMBIC CXCMBI C JBYyM:A
NpepLIBATENAMH H KaTyLIKOH, paboTaloMMMH Ha OJMH paclpenennTelb. IIpH 3TOM OTHOCHTENbHAS
3aMKHYTOCTb MOXeT JlocTHraTh 0,85,

BenMunHa NepBHYHOTO TOKa H CKODOCTh €r0 HAPacTaHHs 3aBHCAT OT MOCTOAHHOH BpeMeHH
nepBHYHOTO KOHTYpa Tt = L1/R1 (pHc. 2.7). UeM MeHbllIe 3Ta BETHYHHA, TeM ObICTPEE HAPACTaeT TOK 110
yCTaHOBHBIIerocs 3HauYeHHA. CKOpOCTh HapacTaHHA TOKa 06paTHO NPONOPIHOHANLHA HHIAYKTHBHOCTH

L1. " dnt Us -RL4 dn Us
A T

Onnako ymMeHbllIeHHE HHIYKTHBHOCTH LIEIECO06Pa3HO JIMILD 10 ONIPENETICHHOTO 3HAYEHH, HHKE
KOTOPOrO HAUHHAET YMEHBIIATHCA 3arac JJICKTPOMArHUTHOH SHEPrHH, ONpelenAoWHNE BeTHUHHY
BTODHYHOTO HAaNpsbKeHHA. YMEHbLICHHE MHAYKTHBHOCTH TakkKe CWIBHO YMCHBIUACT 3HAYCHHE
BTOPHYHOTO HANPAKEHH MPH HU3KHX YACTOTaX, BCIIEICTBHE YEro YXYAILIAKTCA YCIOBH ITycKa.

Tpn Heu3MeHHOI HHAYKTHBHOCTH NEPBHYHOMN LICMH BEMHYHHA TOKA Pa3spbiBa YBEIMUHBACTCA €
yMeHbllleHHem conpoTuBienns R1, Tak kak yBenHuHBaercs yCTaHOBHMBLIeecs 3HaueHHe Toka. Ilpu
Pa3NHYHBIX 3HAYEHHAX COMpPOTHBICHHA NMEPBHYHOH LiEMH CKOPOCTh HAPacCTAHHMA TOKA B HauyanbHBIH
MOMEHT 0fiMHaKoBa, T. e, dl1/dt = U6/L1. OnHako ueM MeHblue conpoTueneHue R1, TeM Bpillie HAET
KpHBas ToKa (puc. 2.9).

TakuM 06pa3oM, A YBENTHYEHHA MAKCHMAIbHOTO BTODHYHOTO HANpAXEHHA HeoOX0omaMMo
YMEHbILATh COTNPOTHBIICHHe NepBH4HON uenH. Onnako upe3mepHoe yMeHblleHHe R1, npuBoaut K
YBEIHYCHHIO YCTAHOBHBLICTOCA TOKA, YTO YXYAIAeT paGoTy KOHTAKTOB IIPH HH3KHX YacTOTaX Bpaie-
HHS H TIPHBOJIHT K NePerpeny KaTyIIKH.

3aBHcHMOCTL U2m OT BeTHYHHB eMKOCTH RepBHYHOr0 Konaencatopa Cl. C yMmeHbiicHreM
€MKOCTH KoHAeHcaTopa C1 BropHuHOe HanpAXeHNE JOMKHO yBeaHunBaThea M nipu C1 = 0 oHo nocTH-
raetT MaKCHMAJbHOTO 3HaueHHA. TakoH Xapakrep H3MeHeHHa U2m HMeeT MecTO JIMIbL NPH GONbIIHX
3xauyeHHsx Cl. B 1nanajoHe Manbix eMKocTelH 10 Mepe HX YMEHbILECHHs BTOPHYHOE HANPAXKEHHE TAKKE
yMeHbllaeTcs. JTO ABICHHE OOBACHAETCA TEM, UTO IIPH MaNioH BEIHYHHE EMKOCTH HE YCTPaHAETCA
Ayroo0pa3oBaHHe Ha KOHTAaKTaX, BHI3BIBAIONICE SHAYHTE/IbHBIE IOTEPH SHEPTHH. XapaKTep 3aBHCHMOC-
TH BTOPHYHOTO HaNpPSKEHHA OT EMKOCTH KOHeHCaTopa nepBHYHON nenH (puc. 2.10) nokaspiBact, 4To
CyIECTBYeT onTHMainbHoe 3HadeHne Cl, onpeaensiemMoe ycnoBHAMH TalleHHs Ayru Ha koHTakTax. Ha
npaktrke C1 Boibupaerca B npenienax 0,15 + 0,35 mxd.
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3aBucumocTh U2m 0T BeIHUHHLI BTOPHYHOH eMKOCTH. 3HaueHHe MakCHMAJbHOTO BTOpHY-
HOTO HaNpsHKEHHS TaKXKE 3aBHCHT OT eMKOCTH BTOpH4YHOH nenu. Bennurnna C2 3aBUCHT OT JJIMHBI U
pacTiOJIOKEHHA BBICOKOBOJLTHBIX NMPOBOOB, OT €MKOCTH CBEYH 3a)KMraHHs, COGCTBEHHOH eMKOCTH
BTOPDHYHO#H OOMOTKH KaTyHIKH 3aXWTaHHA H NPaKTHYECKH He MOxeT ObiTh MeHbule 40 + 75 nk®. B
CJIydae IKPaHHPOBAHHA CHCTEMBI 3aKHraHHA €MKOCTb BTOPHYHOH nenH ysenuunsaercd jio 150 nk®.
CnenoBatenbHO, SKpaHHPOBaHHE, PHMEHAEMOE UMM CYIUECTBEHHOTO CHIDKEHHS PajlioNoMeX, 3HAYH-
TeNIbHO YMEHbLIAET 3HaUEHHe BIOPHUHOTO HanPAKeH .

3asucumocts U2m 0T BeIHYHHBI INYH THPYIONer0 cONPOTHBIenHsI. B npouecce paGoTs! 1BH-
TaTens H30MATOP CBEYH HEPE/IKO MOKPHIBAETCA HArapoM, KOTOPBIH CO3/1aeT MPOBOAALLNH MOCTHK MEXIY
JJIEKTPOaMH CBeuH. 3TOT NPOBOAALIMI CNOH Harapa MOXHO TNPeICTaBHTbL B BHJE pe3ucTopa R,
WIYHTHPYIONEro BO3/yLIHBIH 3a30p. B pesynsTate Hannuua Rm HapacTaiomee mocie pasmbIKaHHs
KOHTaKTOB BYOPHYHOE HAaNpPAXKEHHE CO3/IacT BO BTOPHYHOH LiEMH TOK, HA3hIBAEMBI TOKOM YTEYKH,
KOTOPbIH, HMPKYJIHPYA BO BTOPHYHOH LienmH /10 Npo00s HMCKPOBOTC MPOMEKYTKA, BHI3BIBAET MaJieHUE
HanpAXEHNA BO BTODHUHOH OOMOTKE M YyMEHblLCHHE MOJBOJMMOTC K CBede HanpAxKeHHA.

Ipu Mano# BENMYHHE LEYHTHPYIOUIErO CONPOTHBNEHHA TOK YTEMKH BO3PacTaeT H BTOPHYHOE
HanpAXeHHE MOXET MOHM3HTLCA JI0 BEIMYHHBI, MEHbIIEH NPOOGHBHOTO HANPSXKCHHSA, T €. HCKpa He
BO3HHKHET.

I, A U2m, kB
R1>RI1’>R1” N
20
RI ”
R] 15
Rljer .,
Ip
Ip’ 10
Ip
H
t, Mc 0 0,25 0,5 0,75 1,0 Cl, MmxD
Puec. 2.9, KpuBbie HapacTaHHA EPBHYHOTO Puc. 2.10. 3aBHCHMOCTb BTOPHYHOTO HANPAXKEHUA
TOKa NIPH Pa3NTHYHBIX 3HAYEHHAX CONPOTHBIICHNS OT €MKOCTH KOHJIEHCATOPa B IEPBHYHOH LiENH.
TIePBHYHOH LenH.

3asucumocTh U2m 0T xodpduunenta Tpancipopmanui. B ciyuae OTCYTCTBHA yTeueK Besd-
w4uHa U2m npH NpoyHx paBHBIX MapaMETpax BO3PACTAET C yBEJHUYEHHEM ko3ddUIMeHTa TpaHe hopMa-
MK KatyIukH W2/W 1, cTpemsch K CBoeMy nipefieny:

Udm=1p-VC2

Ilpu OGeckoHeuHo GOJILLIOM CONMPOTHBIGHHH Harapa BCA OJNEKTPOMarHHTHag OJHEPrus
TPaHCHOPMHPYETCS B WEKTPOCTATHYECKYI0 HEPrHIO BTOPHYHOH nemd. OHaKo ecid Rum # oo, 10
K2)XA0MY 3HaYEHHIO IIYHTHDYIOIIEro COMPOTHRICHHS COOTBETCTBYET ONTHMAbHBIN KoddduuMenT
TpaHCHOPMalHH, IPH KOTOPOM HaNpsHxeHHe BIOPHYHOM HeMH MaKCHMANBHO (pHc. 2.11). OnTuMansHeiM
IUTA CYyIMECTBYIOIUMX CHCTEM 3aXHTaHHA NMPH HHIYKTHBHOCTH NEPBHYHOH o6MoTkH 6,5 + 9,5 MI'H
ABNseTCA oTHomeHne W2/W1 = 55495,

U2m, kB
20 Rui=oo
16 Ruw =1-10° Puc. 2.11. 3aBHCHMOCTb BTOPHYHOTO
12 Ruw=0.510° HaNpsHKEHHA OT KO3pPHIHEHTa
10 ’ . TpaHCOPMALHH KaTyLEKH
4 R = 0,25-10 3aKMTaHHs

0 20 40 60 80 100 W2/WI
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2.3.2. DHeprus HCKPOBOToO paspsia

"JHEprus UCKPOBOTO pa3pAna MOXeT GhITh Npe/ICTaBNeHA B BHJIC!
Wap = L-lz_lp .

rfie M3 - ko3ddHUHEHT Nepeaiadn 3aMaceHHOH 3HePIHH B 3HEPTHIO HCKPBL.

KoapdunnesT nepenauy SHEPIHH T3, B OCHOBHOM ONpEACIACTCA CTENCHBIO MarHHTHOH CBA3H
MeXIy MNepBHYHOH H BTODHYHOH OOMOTKaMH KaTYIIKH 3aXHrasHia. B paMkax TpajgHuHOHHO#M
KOHCTDPYKLMH NMJIHHIPHYECKOH KATYUIKH C aKCHANbHO DPACNOOKeHHLIMH NMEPBHYHOH H BrOpHUYHO#
06MOTKaMH ¥ pa3OMKHYTHIM Mar HHTONPOBO/IOM k03¢ HLHEHT 1)y, cocTaBnser 0,35 +0,45.

113 BBILlIE PHBEICHHOTO BEIPAXCHHS CJIE/TYET, YTO YBETHUEHHE IHEPTETHIECKOTO YPOBHS HCKPO-
BOTO Pa3psA/ia CBOJUTCA K HEOGX0IMMOCTH NOBBIICHHA HH{yKTHBHOCTH L] KaTyuky 3axuranus, 1u6o
TOKa pa3phiBa lp.

JUns KaccH4ecKHX CHCTeM 3aKHIaHHMS BENTHYHHA TOKA Pa3phla Ip OTPaHHUHBAETCA MpENIEoM
3,5 + 4,0 A. [IpeBsbitueHue 31010 NpejieNia NPHBOJMT K PE3KOMY CHHKCHHIO PECypca KOHTAKTOB.

VBeIHUEHHE YaCTOTh BPAILEHHS IBUTATENs NPHBOIHT K CHIMKEHHIO S3HEPTHH HCKPOBOTO paspsajia
BCJIE/ICTBHE YMEHDBIICHHA TOKa PA3phIBa, a 3HAYMT, H 3aMaca eKTPOMarHHTHOH 3HEPrHy B IEPBHYHOH
LEMH.

VYBenuucHHE MHIYKTHBHOCTH L1 orpaHnuuBaercsa ycnoBueM obecmeueHHA GecnepeOoifHOro
HCKp00Gpa3oBaHHA Ha MAKCHMAJIbHBIX 4aCTOTaX BPAlLCHHUS:

. _Us 12073 1
Ll=- Ilycr nmax-z In- [l- (U2m)nmax:| ’
(U2m)nmin

I7Ie Nmax - MAKCHMAJIbHAs YacTOTa BpaileHus jauratens; (U2m)nmax - HEOOXOMHMBIH YPOBEHb MaKCH-
MaJIbHOTO BTOPHYHOTO HanpskeHHs Ha MaKCHMaIbHOH uacToTe BpaieHHs; (U2m)nsmn - ToXke Ha MHHH-
MaJbHOI YacTOTE BPalllCHHUS.

2.4. He10CTATKH KAACCHYECKOH CHCTEMBI 32KHIAHNA

KiaccHueckas CHCTEMa 3a)XHraHHA 0ONaNaeT pA/IoM IOCTOHHCTB, K KOTODBIM CJIe/lyeT OTHECTH
NPOCTOTY KOHCTPYKLMH H HEBBICOKY1O CTOHMOCTD aNMaparoB 3aKHraHHs, BOSMOXHOCTh PEryIHpoBa-
HHA yIJIa OTIEPEKEHHUA 3KUTaHHA B INHPOKHX TNpesienax 6e3 H3MEHEHHA BENIMYHHBI BTOPHYHOTO Halps-
KEHHA.

Bmecre ¢ Tem knaccHuecKas CHCTEMA 3aKMTaHHA MMEET PAJl NPHHLMIHANBHBIX HEI0CTATKOB,
CBfi3aHHBIX ¢ paboTOH MeXaHWYECKOTO MpEPHIBATENs H MEXaHMYECKHX aBTOMAaTOB ONEPEXCHHA 3aXH-
raHus:

* HeNOCTAaTO4HAA BEHUHHA BTOPHYHOTO HANMpsXKCHHA Ha BBICOKHX H HM3KMX HaCTOTaX BpallleHHs KO-
JIEHYaTOTO Basa JIBUrareNs H, Kak CJe/CTBHE, Malbli k03 HIMEHT 3amaca MO BTOPHYHOMY Hanps-
KEHHIO0, OCOOEHHO IS MHOTOLIMJIMH/IPOBEIX M BHICOKOOGOPOTHEIX /IBUIaTENCH, a TAKXKE NPH 3KpAHU-
POBKE BbICOKOBOJIBTHBIX IPOBO/I0B;

* HejlOCTaTOMHAsg IHEPrHs HCKPOBOTO PaspA/Ia 110 IPHYHHE OTPaHHYEHHS YPOBHA 3aNaceHHOH SHEPrHH
BIEPBHYHOH Lenu;

* Ype3MepHBIii HarpeB KaTyIIKH 32XHraHHA B 30HE HU3KHX 4aCTOT BpallleHH: KOJICHYATOro Bajia JIBH-
rareis H 0COOCHHO NPH OCTaHOBHBLIEMCs /IBUTaTel€, €CIH 3aMOK 3aKHIaHHA BKIIOYEH M KOHTAKThI
NpepLIBaTeis 3aMKHYTHI;

* Hapyllenue paGouerc 3a3opa B KOHTAKTaX B MPOLECCE 3KCIUIYaTalMH H, KaK CIIE/ICTBHE 3TOrO,
HEe0OX0IHMOCTD 3341 CTKH KOHTAKTOB, T. €. CHCTEMaTHYECKH H yX0/1 BO BpeMs 9KCIUTyaTalluH;

HH3KHH CPOK CIIy>kOBI KOHTAKTOB NPephIBATEN;

* MOBBIIEHHBIH aCHHXPOHH3M MOMEHTa MCKpOOOpA30BaHuA MO WHIHHAPAM JIBHraTeld NpH 3KCIUTY-
aTaliMH BCJIEICTBHE H3HOCA KyJlauKa,

* BBICOKaA MOTPELIHOCTb MOMEHTA HCKpOOGpa3oBaHHA BCIE/ICTBHE pa3bpoca XapakTepHCTHK MeXa-
HHYECKHX aBTOMATOB OTIEPEKEHH B IPOLIECCE IKCIUTYaTalluH,

I'[epeqncneunmc HE/IOCTATKH KJIACCHUCCKOH CHCTEMBl 32)XKHIaHHA TNIPUBOZAT B HTOTC K yXy/UIc-
HH10 Npoiecca cropaHus paﬁoqeﬁ CMECH, a CJIC/IOBATENbHO, K NOTEPC MOIHOCTH JIBUIaTeNA H YBCIIH-
YCHHIO DMHCCHH mpaﬁm‘anmnx ra3os.
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3. CPABHEHHE PA3JIMYHBIX CHCTEM 3AKMTAHUA

CHCTeMBbI 3aXXKHMaHVsA CPABHMBAIOT MO C/IEXYIOMIMM XapaKTePUCTHKAM!
3aBHCHMOCTH BTODHUHOrO HanpsxeHus U2 or uvacToTsi paspasioB f, moTpeGnAeMolf MoIHOCTH;
NPOJIODKHTENBLHOCTH HCKPOBOTO Pa3psfla; CKOPOCTH HAPACTaHHA BHICOKOrO HAaNpsXeHHS, ONpeensio-
el 4yBCTBHTENBHOCTb CHCTEMBl 32KMraHHWA K UIYHTHPOBAaHHIO HMCKPOBOTO MPOMEXYTKa CBEUH;
HaJIeXHOCTH CHCTEMbi; MOTPEOHOCTH B OGCHY)XMBAHHH; HAIHYMIO B BBIXJIONHBIX ra3aXx TOKCHYHbBIX
BEILECTB.

HaunGonslilee 3HaueHHE M3 TNPUBEICHHBIX XapPaKTEPHCTHK HMEET 3aBHCHMOCTb BTOPHYHOIO
Hanpsxerua U2 oT yactots! paspanos f. HacTora pa3pA10B NponopuHOHaIbHA YaCTOTE BpallleHud n 1
YHCITY HHIIMH/IPOB JABUraTelA Z: PR

-’ T N 60 ’-l
rie T paBHO 2 - A4 4 -TaKTHBIX IBMrarenei u 1 - g 2 -TaKTHBIX.

HauGonemee cuuxenne Hanpskenus (puc. 3.1 - kpuBad 3) NpH YBEIMYEHHH 4aCTOTHI
HCKPOOOPa3oBaHHA MPOMCXOIMT B KOHTAKTHOH GaTapeiiHO# CHCTEME 3aXKHIaHWA H3-3a YMEHBLICHHA
TOKa pa3pbiBa B ePBHYHON OOMOTKE KaTylIKH 3@xHraHHs. B 310#i cuicTeme npH nycke BUraTess Taike
NOHHXaeTCA BTOPHYHOE HanpskeHHe. MakcHManbHas 4acTOTa pa3pAjoB KOHTAaKTHOH GaTrapeHHOMH
cHcTeMbl 3aknrans 300 HCKp B CEKyHY.

ONeKTpOHHbBIE (KOHTAKTHO-TPAH3HCTOPHBIE) CHCTEMBI 3aKHIaHHA BCIIEICTBHE YETKOTO Pa3phiBa
YBEJHYEHHOTO TOKa NEpBHYHON LieNH pa3BHBaloT OO/ee BHICOKOE BTOpHYHOE HANpAXKEHHE H MOBbI-
IeHHY10 Gecniepeboiiny10 4acTOTy paspa/ioB - 350 HCKp B CEKyH/TY.

VY THPHCTOPHBIX CHCTEM 3aXKHIaHWS BTOPHYHOE HANPSHKEHUE HE 3aBHCUT OT YaCTOTHI Pa3pssioB,
TaK KaK HaKOTIHTEeNbHBIH KOHIEHCATOD ycneBaeT 3apAAHTBCA 10 MAaKCHMAJIbHOTO (Pac4eTHOro) Hamps-
KEHHA (4acTOTa pa3pa/ioB nopsika 600 HeKp BceKyHy).

HIynTHpOBaHHE HCKPOBOTO IPOMEXKYTKA CBEHH, BCIIEICTBHE 3arpA3HEHHI H Barapa Ha H30/14TOpe
TIPHBOJIMT K CHH)XEHHIO BTOPHYHOTO Hanpskenud. Hanbonee ycToiiunBoif K 1yHTHPOBAHHIO HCKPOBOTO
NPOMEXYTKa ABIACTCA THPHCTOPHAR CHCTeMa 3axHraHus (puc. 3.2- kpuBas 1) 6naronapa GbicTpoMy
HapacTaHHI0O BTOPHYHOTO HampskeHMA (puc. 3.3, kpuBas 1). Bonblite Bcex TepAeT HanpskeHHA NpH
HIYHTHPOBaHHH HCKPOBOI'o TPOMEKYTKa KOHTaKTHas 6arapeiiHas cuctema (pHc. 3.2-kpugas 3).

U2, xB 3 ’

Puc. 3.1. 3aBHCHMOCTD BYOPHYHOTO HaNpPAXEHHA
Pa3THYHBIX CHCTEM 3aXHTaHHA
OT 4acTOThI pa3pA/oB:
1 - KoHTaKTHAaA GaTapeiiHas,
2 - KOHTaKTHO- TPaH3HUCTOpHas,
3 - THpHCTOpHASA (KOH/ICHCATOpHAs).

0 100 200 300 f, uckplc

MomHocTh, moTpebndemas pa3nHUHBIMH CHCTEMAMH 3aXHIaHHA, HEONHHAKOBAa, NpPHUEM C
H3MEHEHHEM YaCTOTHI BpalllcHHA OHA He 0CTaeTC N0CTOAHHOM. Hanbonbiyo MOIHOCTS NOTpebnieT
KOHTAKTHO - TPAaH3HCTOpHaA CHCTEMa 3akHraHus (0kos0 60 BT) Ha myckoBo#H 4acToTe BpalleHNs, a NPH
MaKCHMaJIbHOH 4acToTe BpallleHHA oHa cHibkaercd 10 40 Br. Konraxrnas GarapeiiHas cucTema
3a)KHIaHHA CHIDKAET NOTpebnaeMyto MomHocTs ¢ 18 + 20 Bt npu nyckoBo#i yactore o 7 + 9 Bt npu
MaKCHMaJIbHOH 4acToTe BpallleHHA, YMeHbIeHHe noTpebseMoit MOIHOCTH Ha3BAHHBIMHM CHCTEMaMH
TIPOHCXOJIHT BCIICICTBHE CHIKEHHA TOKA Pa3phbiBa C YBEIMUCHHEM YacTOThE BPAILCHHA.

THpHCTOpHAA CHCTeMa C MHOTOMMNYIbCHOH 3apAikoH KOHIEHCAaTOpa YBeJNHYHBAaET
noTpebnseMyio MomuocTh ¢ 4 Bt npu nycke 1o 28 Bt npn MakcHManbHOH 4actoTe BpallleHHs, 3
THPHCTOPHAA CHCTEMA 3a)KHTaHHA € OJIHOHMITYJILCHOH 3aPAIKOH pacxojtyeT MOIHOCTb COOTBETCTBEHHO
22 1 28 Br. B THPHCTOPHBIX CHCTEMAX 33)KHT'aHHA JHEPTHA, HAKATUIHBAaEMas B KOHACHCATOPE Ha BCEM
JIHANa30He 4acTOT BPAIlleHHA, OCTAETCA NMOCTOAHHOMN, HO C YBeNHYeHHeM YacTOThl BPAIEHHs YHCI0
3apA0B W Pa3pA/IOB KOH/IEHCATOpa B €JIHHMIY BpeMeHH BospacTaer. [lostomy M mnorpeGnsemas
MOLLHOCTB PacTeT.

HanGonee Tpynoemka B 06CnyKHBaHHH KOHTAaKTHasA GaTapeHHasA CHCTEMA 3a>KHTaHHA.
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Puc.3.2. Fpouentnoe nameretine U2 oT myHTHpy10- Puc.3.3. PocT BTopHuHOTO HanpskeHH (B CpaBHe-
IIEro CONpOTHIIEHHA HCKPOBOTO NPOMEXKYTKA CBeYH  HHH C THIIOBBIM 3HaY€HHeM NepBO# NOTYBOJHBI)
B Pa3/INYHBIX CHCTEMAX 3a)KHTraHHs.
1- THpHCTOpHaS; 2- KOHTAKTHO-TPAaH3UCTOPHAA; 3- KnaccHYecKas GarapeiiHad.

HeucnpasHocTH B Hel BO3HHKAIOT npuMepHO depes 10 000 km.

HpoaomKkHTENLHOCTE HCKPOBOTO paspsaia MeX Iy JEKTPOlaMH CBeYH XapaKTepH3YyeT ero IHep-
TH10 H OKa3bIBaeT CyIlleCTBEHHOE BIIHAHHE Ha NIOJIHOTY CropaHus pabGodeii cMecH, a Cle/loBaTeNbHO, H Ha
COCTaB BBIXJIOMHBIX ra3oB. JlonycTHMoe Bpems pa3pasia cuuTaercs oT 1,2 110 1,6 mc. Tlpu Bpemenn
pa3psaza MeHblile 1,2 MC yXy/IlaeTca NycK ABHraTeNd, a TIPH JUIMTENbHOCTH paspazna Gonee 1,6 mc
BO3pAcTaeT MEeKTPHUECKas PO3HA MMEKTPO/0B cBeud. UeM Gonblie HCKPOBOH NMPOMEXYTOK MeXay
3/1eKTPOJIAMH CBEYH, TEM MeHbllle IIHTENBLHOCTD paspsaja. HanpskeHHe, Mo BOIMMOE K TEPBHYHON
06MoTKe K3 KOH/IEHCATOPHBIX CHCTEM 3a)KHraHHA, JI0/KHO HaXO/IMThCA B pesienax 290 + 400 B, Tak kak
BTOPHYHOE BbICOKOE HAaTIPAXKEHHE CBA3aHO C HANPsXKEHHEM B ePBHYHOH 0OMOTKe uepe3 koadduuHeHT
TpaHCPOPMALHH KaTYLIKH H IIPH OTKJIOHEHHH TIEPBHYHOTO HanpsbkeHHa HHxke 290 B saxuranne Oyner
He Ha/IeXHbIM, a NIpH OTKIoHeHHH Bbilie 400 B Moxer 61Tk npobHTa H30NALHA OOMOTKH KaTyRIKH
3KHraHHUA WM KPbIIKa pacpe;IeNeHHs.

, 4. JJIEKTPOHHBIE CHCTEMBI 3A’KUTAHUSA

OsHUM U3 nyTeit NoBbillicHHA pa3piBaeMoro C3 BTOPHYHOIO HANpSKEHHA ABIAETCA NPHMEHE-
HH€ TOJNYNIPOBO/IHHKOBbIX NPHGOPOB, paboTaloNHX B Ka4eCTBe YNpaBRgeMbIX KIouel, CIyxKallux A
NpepbIBaHHA TOKa B nepBH4HOH 00MoTke K3. Hanbonee 1iMpokoe HCNONb30BaHHE B Ka4eCTBE TONY-
NPOBO/IHHKOBBIX pefie HALLIH MOIUHbIE TPAaH3HCTOPbI, CNIOCOOHbIE KOMMYTHPOBATb TOKH AMIUTHTY/OMH
10 A u Bhille B HHAYKTHBHOH Harpyske 0e3 Kakoro-1H6o HCKpeHHA H MEXaHHYeCKOro MOBPeXAeHHH,
XapaKTepHBIX 171 KOHTaKTOB NpepbiBaTelid. GYHKLUHIO 3ICKTPOHHOTO peJie MOTYT BBINONHATE TAKXKe H
CHJIOBBIE THPHCTODBI.

4.1. KOHTAKTHO-TPAH3UCTOPHAS CHCTEMA 3AKHIAHUA

TpuHiHIHaNBEHAsA CXeMa KOHTAKTHO-TPaH3HCTOPHOH C3 (pHc. 4.1) BOCHOBHOM COCTOHT H3 TEX e
3NIeMEHTOB, KOTOPBIE XapaKTePHBI 1A OOBIYHOM KOHTAKTHOM CHCTEMBI, H OTIIHYAKOTCA OT Hee HalHYHeM
TPaH3HCTOPA H OTCYTCTBHEM KOHJICHCATOPA, paHee IYHTHPOBABIICTO KOHTAKThI TIPEPbIBATEIIA.

Kak BHIHO M3 CXeMBl, KOHTAKThl TNpEpPbIBaTE]d KOMMYTHDPYIOT TONbKO HE3HAYMTEIbHBIH TOK

YNpaBleHUa TPAH3UCTOPOM [0, mpH 3TOM TOK CHIOBOH lemH (TOK pa3pblBa) KOMMYTHPYETCA TpaH-
3HCTOpoM. TakuM 0Gpa3oM, NPHMEHEHHE TPAH3HCTOPa B CHCTEME 3a)KHraHHA TMO3BONHIO NPHHLM-
TTHaNbHO YCTPAHHThL OCHOBHOH HellocTaTok KiaccHdeckoil C3. BennunHa Toka pa3pbiBa yxe He orpa-
HHUYHBAETCA CTOMKOCTBIO KOHTAKTOB NPEPLIBATENS, @ 3aBHCHT JIHLIb OT IapaMeTPOB TPaH3HCTOpA.
Ho KOHCTPYKTHBHOMY HCTIO/HEHHIO KOHTAKTHO-TPaH3HCTOPHBIE CHCTEMBl Pa3jIHuHbl H MOIYT coaep-
HaTh OF ONHOTO /10 HECKONLKHX MONTYNPOBOIHHKOBBIX YCHIIHTENBHBIX 31eMeHTOB. TakuM 06pasoM, B
CHCTEMAaX C TPAH3HCTOPHBIM YNIPABJICHHEM DPEXHM.pabOThl KOHTAaKTOB IpephIBaTelld 3HAYHTENbHO
obnerdeH, ¥ 1N103TOMy HX CpOK cnyxGbi Gonbule. OjHako 3THM CHCTEMAM MOMpPEeXHEMY NpHCYIH
HE/IOCTAaTKH KJIACCHYeCKOH CHCTEMBb! 3aKHMraHHA (MEXaHHYeCKHH H3HOC KOHTAKTOB MpephIBATENA,
OrpaHHYCHHbIH CKOPOCTHOM peXHM H3-3a BHOpaunH KOHTAKTOB H TaK Jlajee).

25



1z Puc. 4.1. lIpuHunnuanbHas cxema KTC3.

8 - TpaH3MHcTOp,

10 oCTasbHbIE 0603HAUEHHS COOTBETCTBYIOT
13 cXeMe KIacCHYECKOH CHCTEMbI 3a)KHraHUs

-’ 9 (PHC. 2. 1)

4.1.1. OcobennocTu paGoyuero npouecca TPAH3HCTOPHON CHCTeMbI 32XHTAHHA

Hepsuiii 372N - OTIHpPaHHe TPaH3HCTOPA.

Tlocne nojaun Toka ynparneHus Ha Gasy BHIXOIHOTO TPAH3HCTOPA, MOCNEHHH OTIHpAaeTCH H
yepe3 NPOBOAALIHI YUACTOK KOJUIEKTOD - SMHTTED MOAKIIOUAET NepBHUHY10 06MoTKy K3 K HcTOuHMKY
NOCTOAHHOTO Toka. HauMHaercs mpoliecC HapacTaHHA NEPBHYHOIO TOKA H 3amacaHHs JHEPTHH B
MarHHTHOM nose K3. [1epsHuHbii TOK HapacTaeT N0 3KCTIOHEHIHANLHOMY 3aKOHY:

UG-Ulo Hac R t
hi= “(l-e )
riie UKD HacC - nafieHHe HaNPsHKEHH Ha yqacn(e Komleln'op IMHTTED HACBILEHHOTO TPAH3HCTOPA.
O6b14n0 coctasnser 0,5 +0,7 B s repManseBbIx H 1 + 1,5 4711 KpeMHHEBBIX TPaH3HCTOPOB.

Benuuvna Toka paspeiBa Ip B MOMEHT BBIK/IIOYEHHA BBIXOJIHOTO TPAH3HCTOPA 3aBHCHT OT

napametpos nepsuynoii neny K3, R1 1 L1, 1 or BpemenH ero BIITOYEHHOTO COCTOSHHS:

-RL,
1p = Hedome, (1L,

JIns KOHTaKTHO-TPAH3HCTOPHOH CHCTEMBI H 6eCKOHTAKTHOMN CHCTEMBI 3aKHIAHHS € TOCTOSHHBIM
YIVIOM HaKOTUIEHH S JHEPTHH aHAJTHTHYEACKOE BhIPAXKEHHE TOKA PA3phIBa IPHMET BHIT:
U6-Uso nac -RI 2120
Ip=—=—=-(l-e L1 zn )

B cHcTemax 3axHraHHWa ¢ HOPMHDOBAaHHEM BPEMEHH HAKOIUICHHA SHEPrHH BEJHYHMHA TOKA
pa3pbiBa ONpe/ieNeTCs aMILTHTY/10# TOKa OTPaHHYEHHS], €CIH ty 2 tu min, rie ts min - BpeMs HApacTaHHus
MEPBHYHOTO TOKA 0 AMIUIMTY/IHOTO 3HAUCHHA TOKa orpaHH4YeHHs. [1py ts < tu min BelMUHHA TOKa
paspsiBa Ip.MoxeT ObIThOTIPE/IENCHA H3 BBILIEC IPHBEIEHHOTO BBIPAXKEHHS.

Bropo#i 5Tan - 3an1paHHe H OTCEUKa TPAH3UCTOpA.

XapakTepHOH 0COGEHHOCTBIO NMEPEXOHBIX MPOLCCCOB B TPAH3UCTOPHOH CHCTEME 3aKHraHHs
ABJIACTCA HX 3aBHCHMOCTB OT JMEKTPHUYECKHX XapaKTEPHCTHK H HHEPUHOHHBIX CBOFCTB TPaH3HCTOPA.
Tpouecchl 3aNHpaHHA M OTCedKH (MONHOE 3aNHpaHHe) TPAH3IHCTOPA MOTYT BIMATH HA BTOPHUHOE
HaNpAKCHHE KaTYNIKH 3aXHTaHHi. B 3aBHCHMOCTH OT XapakTepa HarpyskH TpaH3HCTOpa
(aKTHBHAA,EMKOCTHAA, HHIYKTHBHAA MJIH CMeLIaHHas) ABHXeHHe ero pabouell TOUKH B mpouecce
3alHpaHHs MMeeT pasjTHuHbIN xapakrep. PaGouas TOuka XapaKTepH3yeT H3MEHEHHE MIHOBEHHOrO
3HaueHHs TOKa KoJUleKTopa Ik 1 HanpsxkeHne Uk TpaH3KCTOpA.

Tlocne 3anMpaHHA TPaH3WCTOP MEPEXOJMT B PEKHM OTCEYKH, HAYMHAETCA Mpouecc o6MeHa
IEPTHH MEX/Y MarHHTHBIM H 2ICKTPHUECKHM NOJIAMH KaTYUIKH 3a)XHIaHHA H B IEPBUYHOH 06MOTKe
BO3HHKAIOT 3aTyXaloIHe KOteGaHHs ¢ MaKCHMaIbHOH aMmtuTyzo# Ulm,

ToTtepy sHepryy B TPaHIMCTOPE NPHBOAAT K CHHIKEHHIO Pa0OUHX M MYCKOBBIX XaDAKTEPHCTHK
KaTyLIKH 32)KHI aHHA H OTIPEIENIAOTCA H3 BHIPAKECHHA:

ten tcn ten
Wrp=Wpos+ Wrpx= ({ U6a(i)-I6(u)-dt + (I) U6(i)- Tx(u)-dt = éUlo(i)-Ia(u)-dt ,

rie Wrp 3 H Wrp k - 9HeprHs, pacceHBacMas COOTBETCTBEHHO Ha IMHTTEPHOM H KOJUIEKTOPHOM mnepe-
X0/1aX TPaH3HCTOPa B PEXHME 3alHPaHHA; U, i - MTHOBEHHOE 3HAUYCHHE HANMPAKEHHA H TOKa B PEXKHMe
3aMMpaHHs TPaH3HCTOpa; tcn - BpeMd, 338 KOTOPOE COOTBETCTBYIOMMI TOK (6a3bl, KOJIIEKTOpa HIH
IMHTTepa) HaMeHseTca oT I=Ip nol=0.

Jlnst Ik u I> Bpems ten - XapaKTepu3yeT UIH1ENbHOCTD 3aMMHPaHHs TPaH3HCTOPA.

Mponecchl, NpOUCXO/iAlIHE B MePBHYHON H BTOPHUYHOI 1Lenax, oGbIYHO PacCMaTpPHBAKOTCA B
MPEATNONOKEHHH, YTO 32 BpeMs 3aNHpanHs TPAH3HCTOPa NOTEPH SHEPTHH B HEM He MPEBLIAKOT 2 + 6%
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3HEPrHH, 3aNacCCHHOH B MArHUTHOM NOJIE KaTyIUKH 3axuranns. [lpenebperas 3THMH noTepaMu, TpaH-
3HCTOP MOXXHO CYHTATDb H/1€aTIbHBIM KOMM Y THPY 10IIHM KITI04OM.

Ipy TakoM YCIIORHH H OTCYTCTBHH LI€TTH 3aIUHTHI TPAH3HCTOPA, paGouHe MPOLECCH B IEPBHYHOI
H BTOPHYHOH IIeMAX NpOTEKalOT aHAJNOTM4HO MpoueccaM B KiaccHueckoi OartapeliHoi cHcTeMe.

OrHaKo ClIefyeT HMeTh B BHJLY, YTO NPEeHMYIIECTBA TpaH3ucTopHOi C3 MOryT GHTH peani3osa-
HBI IMIUb NIPH NPUMEHEHHH cnenanbHoi K3, iMerouieil HU3K0OMHY 10 NEPBHYHY 10 0OMOTKY, C Manoit
HHIYKTHBHOCTBIO 1 GonbimoH kosdduuneHT TpaHcdopmawrn. B stom ciyuae HeoGxo/iumble 3Heprus
HCKpooOpa30BaHHA, BTOPHYHOE HaNPAXKEHHE IOCTHraloTC COOTBETCTBY IOIMM YBEIHYEHHEM TOKa pas-
pbiBa H K03 PHuIIHEHTOM TpaHCHOPMALIHH,

[IpuMeHATH k€ TpaH3HCTOPHY10 C3 ¢ OCBIKHOBCHHOM KaTyHIKoi HEuenecoodpasHo, T. K. NPH
3TOM, KPOME YBEIIHYECHHA CPOKA CITY’kObl KOHTAKTOB TIPEpPbIBaTeNs, HHKAKHX NMPEHMYLICCTB NOJYYHTh
He ynaercd. bonee Toro, B pesysnbraTe HEH30EXHOTO MaJieHHd HANpPAXKEHHA Ha TPaH3HCTOpE o0luas
3HEPTHA HCKPOOOpa30BaHHA YMEHBIIHTCA.

4.2, THAPHCTOPHAS (KOHIEHCATOPHASA) CHCTEMA 3AXKHTAHUA

B THPHCTOPHBIX CHCTEMAX 3a)KMraHHs JHEPrys UL HCKPOBOTO Pa3paa HAKAMIMBAETCA B KOHIEH-
carope, MO3TOMY HMX YaCTO Ha3bIBAlOT KOHACHCATOPHBIMH. B MOMEHT nckpoo6pa3soBaHus KOHIEHCATOD
paspsxaeTca Yepes THPHCTOP H NEPBHYHYI0 0OMOTKY KaTYIIKH 3aXMIaHHA, H BO BTOPHYHOH OOMOTKe
HHJYKTHPYETCs BHICOKOE HATIPAKEHHE,

Oneprus Wc, HakannuBaemas B koHAcHcaTope Cl, 3aBHCHT OT €r0 €MKOCTH H HalpskeHHA B
KBaZipate (Uz), MOABOAMMOIO K KOHAeHcaTopy: We = cu'n.

IMoaToMy KOHAEHCATOD 3apAkaloT 10 HanpsxeHus 300 + 400 B ot Goproeoii cetn 12 + 14 B, unu
JIpYTOI0 HCTOUHHKA [TOBBIIIEHHONO HANpsKeHUs Yepes npeodpasoBarenb HanpsaxeHHa IT v BeINpaMu-
Tenb B (puc. 4.2).

Bpems nonHoro 3apana HAKONMHTENHOTO KOHIEHCATOPa 3HAUMTENBEHO MEHBILE BpEMEHH HaKOILIE-
HHA 9HEPruH B HHAYKTHBHOCTH H MOXeT ObITh foBeficHO N0 2 M. OHO 3aBHCHT OT MOIHOCTH H BbI-
XOIHOTO COTPOTHBIIEHHS NPeoOpa3oBaTeNa H EMKOCTH HAKOTHTENBHOIO KOHACHcaTopa. Bpems sapana
KOHIEHCATOpa PACCUMTHIBAETCA TAK, YTOObI K MOMEHTY NOJIAYH ClieNyIollel HCKPbI OH Gbl1 MOJIHOCTBIO
3apsxeH. JTo obecleYnBaeT 3HEPrHIO HCKPbI TOCTOSHHOI BO BCEM IHaNa3oHe YacTOT HCKpooGpasoBa-
HUA. THPHCTOPBI MeHEe YYBCTBHTENBHB! K TIOBBILICHHOMY HAIPA)KEHHIO, YEM TPaH3HCTOPBI. THpHCTOD-
HbIE CHCTEMBI 3a)KHTaHHA MOTYT paGoTaTh C KaTyIIKO# KOHTaKTHOH CHCTEMBI 0aTapeiHOTO 3a)KHTaHuA,
MakcHManbHas BeanunHa 3/1C caMOHHAYKUHH KOTOPOH NPHMEPHO COOTBETCTBYET 3apAAHOMY Halps-
EHHIO HAKOMIHTENBHOIO KOHAEHCATOpa. KOHIEHCATOp NMpephIBaTeNA He BIUACT Ha paboTy THPHCTOp-
HOI cHCTeMBI. DTO MO3BOJIAET B CIyYae OTKa3a ee ObICTPO NepeiiTH Ha OarapeiiHyio cHeTeMy.

Bbicokoe HanpsxeHHEe THPHCTOPHOH CHCTEMbI 3a)KHraHHA HapaCTaeT NMPHMEPHO B JECATh pa3
ObIcTpEE,, 4eM B GaTapeiiHO# M KOHTaKTHO - TPaH3HCTOPHO#H cHcTeMaxX. [ToaToMy oHO oGecnednBaeT
npo6oil HCKPOBOTO NPOMEXKYTKA B CBEYAX C 3arPAIHEHHBIMH, MOKPBITHIMH HarapoM HionstopaMu. Ho
NPOROIKHTENBHOCTh pa3psla B HCKPOBOM IIPOMEXYTKE 3HAUHTENbHO MeHbIue (0kono 300 MKc), yem B
CHCTEMAX C HAKOTJICHHEM 3HEPIHH B HHAYKTHBHOCTH (OKOMO 1 MC), Tak KaK 4acToTa Konebanmii koHTy-
Pa HAKOMIMTENbHBIH KOHIECHCATOD -~ NePBHYHAA OOMOTKA B THDHCTOPHO#H CHCTEME 3HAYHTENBHO BhIILE.

TupHCTOPHBIE CHCTEMBI 3aXKHUTAHHA 110 NPUHUMNY JEHCTBHA AESAT Ha JBe TPYNNBI: C UMIYNbC-
HBIM HENPEPBIBHBIM (MHOIOHMITYJIECHBIM) H OJIHOMMITY/ILCHBIM HAKOILUIEHHEM SHEPTHH B €MKOCTH.
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Puc. 4.2. IpyHUHNHANBHAA CXeMa THPHCTOPHON CHCTEMBI 33)KHIaHHA
C HEMpPEPbIBHBIM HAKOMICHHEM SHEPTHH.
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B uMnysnbcHBIX CHCTEMaX KOHACHCATOD 3apAXKaeTCa ONHHM HMITYJIBCOM NPAMOYronbHOH GopPMBI
IO KOHEYHOro HamnpsAieHHA, a 3aTEM HACTyNaeT Nay3a 1O MOMEHTA ero paspaza B cxemax ¢ Hempe-
PHIBHBIM HAKOIUICHHEM YHEPrHH KOHICHCATOP 3apAKacTCAd MHOINOYMCICHHBIMH {IDEPHIBHCTBIMH HM-
NyNbCaMH HaNPAKEHHA.

CHcTeMBbl C MMIYJIbCHBIM HAKOTUICHHEM TMO3BOJISIOT IPOCTBIMH CPEACTBAMH cmGpmmuponaTb
HanpsXXeHHe 3apA/ia HaKOMHTEIIBHOTO KOHAEHCATOPa, T. €. CAEJIaTh €ro HEe3aBHCALIMM OT M3MEHEHHIT
HanpsxeHuA MHTAHHA H IPYTHX JeCTaGHIH3HPYIOnMX PpakTopoB. OnHAKO NPH MaNoi MyCKOBOH HacTO-
TE BpallUCHHA Bajla ABMraTens B 3THX CHCTEMAX, BCIEACTBHE YBENMYEHHA BDEMEHM Nay3bl, HAKOMH-
TENbHBIH KOHAEHCATOP K MOMEHTY HCKPOOGDPAa30BaHHSA YCNEBAET HECKOJIBLKO PaspAAMThCA, H HANpsKe-
HHE HCKPOOOPa30BaHuA YMEHbIIAETCA. JTO HANaraeT )KeCTKHE TPEOOBaHHA Ha 3HAYECHHA TOKOB YTEYKH
B 2JICMEHTaX BTOPHYHOM UeIH - THPHCTOPE, HAKONHTENBLHOM KOHICHCATOPe, BHITPAMHTENLHOM IMOAE H
SBAAETCA HEAOCTATKOM CHCTEM C HMITY/IbCHBIM HAKOTUIEHHEM.,

CHcTeMBb! C HEMPEPLIBHBIM HAKOMJICHHEM JHEPrHH CBOGOIHBI OT YKa3aHHOIO HENOCTaTKa. JTH
CHCTEeMbl [IPAKTHYECKH HEHUYBCTBHTENbHbI K YTEYKaM B 3JIEMEHTaX BTOPHYHO LEMH i 06ecnedHBaoT
HE3aBHCHMOCTb HANPXXEHHA HCKPOOOPa30BaHH OT YACTOTHI BPAILIECHHA Bajla IBUraTeNs.

IpuHuMNHaNbHasg cXeMa THPHCTOPHOM CHCTEMBbl 3a)KHraHHf C HETPEPHIBHBIM HaKOTUICHHEM
9HEPI'HM IPHBEEHA HA PHC. 4.2,

Ona Brniovaer B ceba npeobpazosatens I nocTosHHOrO HanpsxeHua 12 + 15 B B nepemenHoe
300 + 400 B c gacToToit okono 500 I'y, BLINPAMKTENb NEPEMEHHOTO HanpskeHua B, Tupucrop VDS,
HAKOMHTENbHBIH koHAcHcaTop C1, 670K yNpariaeHHA H KaTymiKy 3axuranua K3,

B kauecTse npeoOpa3oBaTens HANPHKEHUA MOXKET ObITh MCNONb30OBAH TNPHBEACHHDBIH HA CXEMeE
JByXTaKTHBI MpeoOpa3oBaTelb ¢ caMOBO3OYXICHHEM K TpaHC(HOPMATOPHOI CBA3b10, COOpaHHBI 1o
cXeMe ¢ 06IIM KOIEKTOpOM Ha Tpan3sucTopax VT, VT2, pesuctopax R1, R2, R3, R4 u Tpancdopmaro-

eTl.

P Hpwu BrOYEHHH 3a)KHraHUA HANpAXKEHHE GOPTOBOH CETH MOABOANTCA K CPEAHEH TOUKe 0OMOTKH
TpaHchOpMaTOpa H KOJUIEKTOPaM TPaH3HCTOPoB. BO3HHKAeT TOK B B X NaparieNibHbIX UETAX, KOTOPBI
TEHYeT OT CpefHEH TouKH TPaHC(HOPMATOpa Hepe3 €ro BEPXHIO MONOBHHY, pesuctophl R1, R3,
Tpau3ucTop VT1 ¥ yepe3 HIKHIOW NOJOBHHY TpaHchopMaTopa, pesucTophl R2, R4, Tpansucrop VT2,
Benenctue pa3bpoca napaMeTpoB TPAH3HCTOPOB H PE3HCTOPOB TOK B OHO} MONOBHHE TPaHC(HOpMaTo-
pa (mOmycTHM, BEpXHeil) MOHAET HECKONbKO OONMbinMH, 4eM BO BTOpOil (HIDKHEH). JTO BBI3LIBAET
YCKOPEHHOE OTIIHpaHHE OHOro Tpansucropa (VT1) u sanupanue roporo (V12). B Takom cocTosHnu
TPAH3HCTOPbl HAXOAATCA, MOKA MArHHTHBIH IOTOK B CepaeYHHKE TpaHC(OpMaropa He NOCTHTHeT
HachlileHHs. TIponcxonsiuee npH 3TOM pe3Koe 3aMeIEHHE HapacTaHHA TOKa BbI3BIBAET B OGMOTKaX
TpaHcpopmaTopa IJIC NpoTHBONONOXHOH NONAPHOCTH, KOTOPas IEPEKITIONAET TPAH3HCTOPSI: 3aMHPAET
VT1 u ornupaer VT2. TpaH3uCTOPbI NEPEKITIONAIOTCA € HacTOTOH 0kono 500 I'll, MEHAA HANpaBNCHUE
TOKa B OGMOTKe TpaHC(HOpMaTOpa, H Ha BLIXOAE TpaHCHOpMATOpa NOABNAETCA IEPEMEHHOE HATIPSKEHHE
nopaaka 350 + 400 B, JiByxnomynepHoiHBIH BBIIpAMHTENbL Ha Auonax VD2 + VD4 npeoGpasyer
NIepeEMEHHOE HaNPsKEHHE B IOCTOSHHOE, KOTOPBIM 3apsikaercs koxaeHcaTop Cl. B MoMeHT Hekpoobpa-
30BAHHA MO CHrHATY KOHTAKTHONO MM O€CKOHTAKTHOTO JAaT4HKa C O/IoKa YMpaBieHHA MOAAETCH
NIOJIOKUTENbHBIA HMNYJIbC Ha ynpaBisAlomui aekrpoa Tupucropa VDS, Tupucrop oTkpeiBaeTca u
KOHIEHCATOp paspsAXaeTcd yepes NepBHYHYI0 0OMOTKY KaTyIIKH 3aHIaHusA, 2 BO BTODHYHOH 0OMOTKe
HHAYKTHPYETCS BHICOKOE HAMPKEHHE,

PaccMoTpuM nompoOHee OCHOBHBIE I3Talbkl pabOThl CHCTEMBI: 3apAX HAKONHTONBHOrO
KOHJICHCATOpa NoCe NMepekmodeHna kmoda VDS B nomokenue 1 (atan 1, puc.4.3-a) u npouecchl,
NPOMCXOAAIIHE NMOCIe pasMbIKAHHA KOHTaKTOB MpEphIBaTeNs M NepeKmoyYeHHs kKoMMyTtaropa VDS B
nonoxeHue 2 (3ran 2, puc. 4.3-6).

Irang 1. CormacHo cxeMe 3aMemenns (puc. 4.3-a) uenb, cOCTOAIIAA M3 HAKOMHTEJLHOTO
konaencaropa Cl, pe3ncTopa Reu, CONPOTHRICHHE KOTOPOIO PaBHO BHYTPEHHEMY COTPOTHBICHHIO Npe-
obpa3oBarens, 1 pe3icTopa Ryt, CONPOTHRIEHHE KOTOPOIO PABHO PE3YNLTHPYIONIEMY CONPOTHRICHHIO
YTCUKH BO BYOPHYHOH HEMH, C NOMOLIb0 koMMyTaTopa VDS moznkmnodaeTcsa K HCTOYHHKY NOCTOAHHOTO
HanpsxeHus Us, KOTOPbIM ABISETCA IpeoOpa3oBarelb.

HanpsbxkeHne Ha KOHAEHCATOPE BO3PACTAET N0 IKCIIOHEHUHANILHOMY 3aKOHY:

Ryt - Reut Uei=Us goiimyy (- T,
me T= R =Ry TRyt - C1 - nocTOsHHAs BpeMeHH LellH 33paa KOHAEeHCaTopa.

Kak npasuno, Ryt > Reu (B npoTHBHOM CiTyyae, kak GyleT MOKa3aHO HIKeE, CHCTeMa BooOlle He
paBoTocnocobHa), U HaNpsKeHHEe Ha HAKOMMTENBHOM KOHAEHcarope depe3 Bpems t = 3T = 3Rsu - Cl
NPaKTHYECKH JOCTHIaeT YCTaHOBHBINErocs 3HaueHus Us,

DHepru, 3anaceHHas B MMEKTPHUECKOM T0Ne KOHJICHCATOPa, MPH 3TOM papHa:

Wei =Cl1-U's/ 2.
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Puc. 4. 3. Cxema 3amerueHus THpHcTopHO# C3 ¢ HENpPepbIBHBIM HAKOTUICHHEM SHEPIHH JUIA:
a - nepBoro d1ana, 6 - Broporo 3Tana

CBEYA

HeobxoauMbIM ycioBHEM HOPMaJIbHO# pabOThl CHCTEMBI ABIAETCA NOJHBIH 3apsA]l KOHIEHCaTOpa
C1 no Hanpsxenns Us, 32 BpeMs MexXIy ABYMA HCKPaMH NIPH MaKCHMAJIbHOMH 4acToTe BPaILECHKA Bajla
JIBUTaTeNs. Y YHThIBas, 4TO KOHAEHCATOP B CXEME PHC. 4.2 HAUHHAET 3aPAKATHCA JIHIIb NOCIIE 3aMbiKaHHA
KOHTaKTOB TpephbiBaTeNs, H CUHTAA CKBOXHOCTb paboThI npepbmarem paBHO# 2, 9TO YCIIOBHe JUIA
YeThIPEXTAKTHOTO ABHraTeNs OyaeT uMeTh BHA:

T=Rsu - Cl £20/z * nmax,

rie Z - YHCJIO UHJIMHIDOB [BHIaTeNf; Nmex - MAKCHMAllbHAsg YaCTOTAa BPAILICHHA KOJIEHYAaTOro Bana
ZBHraresns, 06/MuH. [l ABYXTaKTHOIO JBHraTe N YHCIIHTeENb PaBOH 4acTH JOJDKEH ObITh paBeH 10.

Tax, ecnu eMKOCTh HaKONHTeNbHOro koHzencaropa C1 = 1 MK®D, aBHraTenb YeTbIpeXTaKTHBIA
YETbIPEXUH/IHHAPOBBIH, HMEIOLHI MAKCHMANBHYIO YaCTOTY BpalleHHA KONEHYaTOro Bana Nmax = 6000
06/MuH, T0 T< 0,83 MC, U BHyTpEHHEe CONPOTHBIIEHHE npeoGpasonaTenx He JOJDKHO NPeBbIMaTh:

Rew = = 08310 " — 830 Om.
10°®

PaccmoTpuM noapo6Hee BHsHHE CONPOTHBIIEHHA yTeuku RyT Ha paboty cuctembl. ConpotHs-
JIeHHE YT€YKH B OCHOBHOM OMNpeEENAETCA TOKOM YTEUKH THPHCTOpAa, HCIONb3yeMOro B KauecTBe
KOMMYTaTOpa. MakcHMainbHOE 3Ha4YeHHE TOKa yTeUKH HMEIOT THpHcTophbl THNa KY202M (H): mo 10 MA
npu Hanpsxennn 400 B. ConpoTtHBneHye yTeukH B 3TOM Cllydae paBHO"

TH0-107 9K

Takum 06pa3zom, ycnosre Ryt > RBH BbINONHACTCS Jake H B 3TOM KpaHHeEM ciydae, H, CJIEA0Ba-
TeJIbHO, BIHAHHEM COTIPOTHBIIEHHA YTEUKH B CHCTEMaX C HelpepbIBHBIM HAKOTUICHHEM SHEPTHH MOXHO
npenebpeub. Tem Gonee, YTO B AEHCTBHTENLHOCTH TOK YTEUKH Y MOAABIAOIErO OONBIIHHCTBA TH-
PHCTODPOB 3TOrO THNA He NpeBbiaeT 0,2 + 0,3 MA.

B cnyuae xe, eclii CONPOTHRIEHHE YTEYKH N0 KAKHM-THOO NPHYHHAM CTAHET COM3SMEPHMBIM C
BHYTPEHHHM COTPOTHBIICHHEM NPe00pa30OBaTENs, TO HAaNPKEHHE 3aPAJa HAKONHTENbHONO KOHIEHCa-
TOpa Pe3K0 YMEHBUIHTCA H CHCTeMa CTaHeT HepaboTocnocobHoli. DHeprus npeobpasosarens Oyner B
OCHOBHOM PacX0I0BaThCs B 1apa3sHTHBIX LEMAX YTEUKH.

Ha mpaxTHke BBITIOJIHEHHE YCIIOBHA: O TIOJIHOM 3apAne koHAeHcaropa C1 no Hanpsxenus Us, 3a
BPEMs MEXUTy IIByMsA HCKPaMH TIpH MaKCHMAJIbHOH 4acCTOTe BpAleHHs Basla ABHraTells, He BCTpEHaeT
3aTpyAHeHHH. 3a1aBUIkCh oNpe/eNeHHON JHeprueli Wcl 1 BbIOpaB 3HaueHHE BHIXONHOIO HaNPSKEHHS
npeoGpasosarens Us, u3 Bbipaxenns: C1 =2 - Wc1/U's - ONpefensioT eMKOCTb HAKOMIHTENbHOIO KOH-
neHcaTopa. BuyTpennee conpotuniente npeobpa3osaTenis Rau onpenenseTcsa ero MOMHOCTbIO. Yem
6onbiIe MOIIHOCTB IPe0OpPa30BaTENA, TEM MEHBILE €10 BHYTPEHHEE CONPOTHRIEHHE.

TpuMeHss [OCTaTOYHO MOLIHBIH Npeo6pasoBaTelib, MOXHO JOOHTHCA TOro, 4TOOb! 3Heprus Wei,
a 3HaYHT, H BTOPHYHOE HaNpshkeHHe, ObUTH NOCTOSHHBIMH BIUTOTH 10 CaMOi BBICOKOH YaCTOThI BPalllCHHA
KOJICHYaTOro Baja ABHratend. YTo jxe kacaeTrcsa Manoi 4acTOThbl BpallleHHs, TO OYEBHAHO, YTO €CNH
HaKOMHTENIbHBIH KOHJEHCATOp ycTeN 3apsaaMThes N0 HanpskeHua Us NMpH MakcHManbHOH udacToTe
BpallieHHsA, OH TeM Gojiee yCreeT 3apAaMTbCA 10 3TOTO HANpAXKEHHA TNPH Majlod 4acToTe BpAIUCHHS
KOJICHYATOro Bana,

Jran 2. [Toaxmoyenne 3apsHKEHHONO HAKOMUTENbHOTO koHAeHcaTopa Cl k mepBHYHOH 0OMOTKE
KaTYILKH 32KHIaHHA.

Ha puc. 4.3-6 nana ynpollueHHas cXeMa 3aMellleHHs U1 BTOPOro 3Tama pabouero mpouecca.
Ilpu ee COCTaBNECHHH M aHANH3€ MPHHATHI CIEAYIOIHE JOMYINEHHS: ralbBaHHUECKad CBA3b MEXAY
00MOTKaMH KaTyMIKH 3a)XHIraHHA YCTPaHEHA, HCKPOBOH KOHTAKT pacTpelie/ITeNA 3aMeHEH CKOJb3i-
MM, pacnipeneieHHble eMKOCTH BTODHYHOM LieNH 3aMeHeHb] OIHOH coCpeaoToYeHHOH eMKkocThio Cl,
AKTHBHbIE COTIPOTHBIICHHA OOMOTOK KaTYIIKH 3aKHIaHHsA pPaBHbI HyMO, K03QPHLUMEHT CBA3H MEXTY
06MOTKaMH paBeH €IMHHLE, ITYHTHPOBaHHE BTOPHYHOM LIeTTH OTCYTCTBYET.

CornacHo cxeMe 3aMellieHHs TOC/E Pa3MBIKAHHA KOHTAKTOB NpEPHLIBATENA M MEPEKTIOHEHHS
koMMyTaropa VD5 B nonoxeHue 2 B nepBH4HON Lenu 0OpasyeTcs konedaTenbHbIi KOHTYP, COCTOALHA
U3 MHAYKTHBHOCTH LI nepBruHoit 06MoTki W1 KaTy Ky 3aXHraHHA H CYMMBI eMKOCTEH HaKOMHTE b~
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» 1 -
Horo xoHneHcaTopa C1 u sropuunoii uenu C2- (W2/W1), npuBeneHHo# k nepsu4Hoi. [lockonbky 1o
KoMMyTaunu KonaeHcaTop Cl Obl 3apsAxeH, Nocie Hee B NEPBHYHOM KOHTYPE BO3HMKAIOT COGCTBEH-
Hble 3aTyXalomHe kojebaHHi, 4acTOTa KOTOpHIX (6€3 ydeTa nmpoueccoB BO BTOPHYHOMH LUCMH) paBHa:
1

f=

2mNL1{Cl +C2 - (W2/W1)]
Bcenenctsie Toro, 4To B MOMEHT KOMMYTAaLUHH NapajenbHO HaKOMUTENbHOMY KOHIEHCATOpY
noaxmodaercsa eMkoctb C2 - (W2/W1) | HanpsxeHue Ha HAKOMTUTEIbHOM KOHICHCATOpe YMEHbIIAETCH,
U MakCHMyM I PBHYHOTO HaNPsXXEHH, OTIpEie/ICHHBIH M3 YCIIOBHI COXpaHEHN 3apAaa, OyneT paBeH:

—Us —FCL
Utmax=Us - o W2iw )

OueBunyo, uto ecnH Ulmax SBIS€TCA MakCHMYMOM TIEPBHYHOTO HANpPMHKEHHA, TO MAKCHMYM
BTOPHYHOTO HaNPAXEHH A ONPECIMTCA BHIPAKEHHEM | -

- W2 W2 Cl
U2max = Ulmax Wi =Us W1 'Cl+C2- (W2IWIY"

W3 10r0 BEIpAZKeHH CIIEAYET, YTO, BEIOpaB COQTBETCTBYIOLHM 05Pa30M EMKOCT HAKOTHTENBHO-
ro xouaeHcatopa C1 Tak, 4to6bl C1 2 C2- (W2/W1), MoXHO N0GHTBCA Malol 3aBHCHMOCTH BTOPHYHO-
ro HanpsxeHna U2max oT 3HadeHHA eMkocTH C2, 4TO NPHHUNNHAIBHO HEBOSMOXHO B K/ACCHYECKOH
CHCTEMeE 3aKHraHns

KpoMe Toro, B KOHAEHCATOPHOIH CHCTEMe 3a)KHraHHA MaKCHMYM BTODHYHOIO HalPAXEHHA Majlo
3aBHCHT OT 3HaYCHHA CONPOTHRIIEHH, WIYHTHPYIOUIEro BTOPHUHYIO lienb. [IpakTHKa NOATBEP AaET, 4T
KOHICHCATOPHAA CHCTEMa 3)KMraHHA COXpaHAeT paboToCOCOGHOCTh MPH HM3KMX 3HAYEHHAX IIyH-
THPYIOLIETO COTNPOTHBICHHA, BIIOTh 10 100 K. 310 cymecTBeHHO CHIkaeT TpebOBaHHA K yX04y 3a
CBeYaMH 3aXHIaHHA (MX YHCTKE, PEryIHPOBKe 3a30pa U T. 1. ). Cpok HCTI0/1b30BaHKA CBE4EH MOXeET ObITh
3HAYUTENBHO YBEIMYEH, TIOCKOIBKY CBEYH, KOTOPbIE Y)Ke Hellb3sl 3aieiCTBOBATh B KIJACCHYECKOH CHC-
TEMe 3a)KHTaHHA, MOTYT YIOBNETBOPHTENbHO paGoTaTh B KOHAEHCATOPHOM cHCTeME.,

370 CBA33HO C TEM, YTO B KAYECTBE KOMMYTAaTOPa B KOHACHCATOPHOH CHCTEME 33X HIaHHs 06bIYHO
NPHMEHSAIOT THPHCTOPEI, BpeMs NEPEKIIOUCHHA KOTOPBIX, ONpeAensioniee UTHTENbHOCTh (DPOHTa Iep-
BHYHOTO HaNpsAXeHHA, BCEro HECKONBbKO MHKPOCeKYHA. KoHeuHO, AMHTENBHOCTE POHTA BTOPHIHOIO
HanpshkeHHd 3aBHCHT, KPOME TOF0, OT TapaMeTpOB KaTyLIKH 3akuradia. OnHako faxe NpH MPHMEHEHHH
KaTylleK OT KJIaCCHUYECKOH CHCTEMBbI 3a5KHMIaHHs, PPOHT HMITYJILCA BTIOPHYHOIO HANPHKCHHA B KOHIEH-
‘caTOpHOH CHCTEME MOJIY4aeTCA 3HAUUTENbHO KPYUE, YeM B KJIaCCHHYECKOH.

OueBHIHO, YTO NOTEPH IHEPTHH NPH KOHKPETHBIX 3HAYEHHAX IIYHTHPYIOLIETO COTIPOTHRACHAA H
BTOPHYHOIO HaNps)KeHHs NMPONOPLHOHANBHBI BPEMEHH JEMCTBHSA 3TOTO HanpskeHHA. [loaToMy mpu
KpyToM (QpPOHTE 3a BpeMs, MOKa HAMpPAKEHHE AOCTHIHET MAKCHMYMa, TIOTePH OyZyT MEHBIIE, YeM NpH
nonioroM GpoHTe. ITHM H 0OBACHAETCA Majlag 3aBHCHMOCTL U2max B KOHAEHCATOPHON CHCTEME 3a)KH-
raHus OT CONPOTHRIIEHHA, LIYHTHPYIOILENo BIOPHYHYIO LeMb.

CxeMa ¢ HenpepbIBHBIM HAaKOIUICHHEM JHEPrHH B KOHJCHCAaTOpe OTIMYacTCA NPOCTOTOM,
TEXHONOrHYHOCTHIO M HaNCKHOCTBIO KOHCTPYKUHMH. HelocTaTok ee - 3aBHCHMOCTb JHEPTHM HaKo-
MUTENBHONO KOHAEHCATOpa OT HANpsKeHHs MCTOYHHMKA MHTaHHA. 3UMOii, KorJa HanpsxeHue Garapen
NpH Iycke cHinkaercs a0 7 + 8 B, koHneHcaTop 3apsxaeTcs 10 HanpsxeHUd okono 190 B, nakomnnen-

* Haf 9Heprus B HEM CHHXKaeTCA B 4 pa3a, M TyCK 3aTpYAHAETCA.

KonneHncaropHele CHCTEMBI C HMITYTbCHBIM HAKOIIEHHEM 3HEPIHH B EMKOCTH MO3BONAIOT HMETh
XOPOIILY10 HCKPY MpPH YMEHBIIECHHH HanpskeHns B OoproBo# ceru Ao 6,5 B. Ho 3th cuctemsr cpas-
HHUTENBHO ClIOkHee H aopoxe. K nonynpoBoaHMKOBBIM NpHGOpaM, IPHMEHAEMBIM B HHX, MOBBIIEHbI
TpeGoBaHHA B OTHOIIEHHH TOKOB YTEUKH, KOTOPbIE JIOJDKHEI GbITh He Gonee 0,1 MA.

B cucteMax ¢ UMNYIBCHBIM HAKOTUIEHHEM YHEPIUH, HAKOTIUTEbHbIH KOHICHCATOP 3apskaeTca
OHHM MOIHBIM MMITYIIBCOM Cpa3y ke T0CJie OKOHYaHHA MCKPOBOIO paspaia B cBede 3axkuraHus. Ha
puc. 4.4 puBeAeHa NPHHUHMHANBHAA CXeMa KOHIAECHCATOPHOH CHCTEMBI 3@XHIaHHA C HMIYJIbCHBIM
HaKOMJIEHHEM 3HEPrHHM, a Ha puc. 4.5 BpeMeHHbIE uarpaMMel e¢ paboTsl.

T1—Bt K3
VD1

ra | Rt ol | w2 | wi3{w2

s R3 == Puc. 4.4. IlpnHuUNNManbsHas cxeMa THPHCTOPHOMH
l A CHCTEMBI 3AKHraHHA
IES R2 y VD2 € UMITYJIBCHBIM HAKOTLIEHHEM YHEPIuH.

1 L} VD3
—T: fanp VT
P .
l

L
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Cxema Brmoyaet B ceba Tpansuctop VT1, koTopbiit paboTaeT B KIIOYEBOM peXXHMe, MOBBILIAKO-
wmni TpaHchopmarop T1, HakonuTembHEIH XoHaeHcaTop C1, aa quoma VD1, VD2, tvpuctop VD3 u
KaTywky 3axuranng (K3).

Tlpy 3aMKHYTOM BBIKIIIOYaTeNle 32KHTAHNA S 1 B MOMEHT Pa3sMbIKaHHA KOHTAKTOB NpepLIBaTess
(t1), Tpansuctop VTI nepexoant B cocrosHue HachiieHHs. Tok ynpaBneHHs TedeT ot 6aTapew yepes
peauctopbl R, Rl u R2, 6a3y u aMuTTep TpaH3ucTopa Ha kopnyc aBToMobuns u "-” barapeu. TpaHsuc-
TOP MPOBOAMT JIMHEHHO - HApACTAIOMH TOK NepBHYHOH 0OMOTKH Tpancdopmaropa T1. B MarHuTHOM
none T1 nakannmupaercs aneprus. o Mepe yBennueHHs Toka 16 B 0OMoTke (1 yBeTMUMBAETCA NafieHHe
HanpsXeHus Ha pesrcTope R3. 3710 HanpsbkeHHe NMOCTYNAET Ha BXOJ, CXeMbl YIIPAaBIECHHA H, KOTIa TOK
JNOCTHUTAeT 3a1aHHOTO 3HaYeHUA Ip, kmoun VT1 u VD3 no cHrHairy or cXembl yiipaBineHHA 3aKPbIBAlOTCA.
Tox B 06MoTKke (] mpekpamaeTtcs (t2, puc. 4.5). JHepruA,HaKkoIIeHHAs B MaTHHTHOM None Tpanchop-
maropa T1, pauas L1 - I'p/2, rae L1 unayxtuBHocTs 06MOTKH (0] TpancdopMaropa T1, co3naer B ero
06MOTKaX HMNY/IBCH HanpskeHHA. T1ooXHTebHEIH UMY ThC ¢ KOHIA 00MOTKH (D2 (Hagas.a 0OMOTOK
Ha pHc. 4.4 0603HaueHB! TOYKAMH ) TPOXOAXUT Yepe3 auoR VD1 H 3apsakaeT HAKOTTMTENBHEIH KOHACHCATOP
C1 no Bricokoro HanpsbkeHus 350 B (ts, puc. 4.5). lnon VD1 npenotepaniaer paspan konnencaropa C1
4epes 06MOTKy (02 noC/e OKOHYaHVA ASHCTBHA MMITYNbCA.

Eciv cauTaTh, 9YTO 3HEPrHA MarHUTHOrO Nnons TpaHcgopMaropa T1 npeobpasyercs B SHeprHio
3MEKTPHYECKOTO oA koHAeHcaTopa C1 ¢ ko3 pPHUMEHTOM NONE3HOrO ASHCTBHA T}, TO MOYKHO HAITHCATh:

n-L1 Pp=C1 -Ua,
OTKY/Ia HANIPSXKEHHE 3aPANa HAKOIUTENLHOTO KOHIEHCATOPa OTIPEETHTCA BHIPAKEHHEM:
Uei=Ip- ¥ LI C1.

Takum 06pasom, HanmpskeHHe 3apAfa HAKOMHTENBHOTO KOHAEHCATOPA He 3aBHCHT OT Hampsxke-
HHA NHTAHHUA, U TIPH MIOCTOAHHBIX 3Ha4eHMAX 1}, L1 n C1 onpenensercsa auin ToxoM pa3peisa Ip.

Vka3aHHOE CBOWCTBO CHCTEMBI MO3BONACT OTHOCHTENLHO NMPOCTHIMH CPEACTBAMH MOAYYHTHL
cTabHIIM3NPOBaHHOE BTOPHYHOE HANpskeHHE. Jing 3TOro HeOOXOAMMO HMETh CXEMY YNDABIECHHS CO
cTabWwIbHEIM NoporoM cpabaTeiBaHHsA. [IpaxTHYeckas peamH3aLMs TaKoH cXeMbl He BCTPedaeT 3aTpyn-
HEHHH. .

B MOMEHT t4 KOHTaKTBI IPEpHIBATENS 3aMBIKAIOTCA, YTO HE OKA3bIBAacT BIMAHMA Ha pabory
CHCTEMBI.

B MOMeHT ts KOHTaKThl PEPLIBATENS CHOBA pasMbIKaloTcs, a Kimoun VT1 n VD3 otkphiBatoTca.
Knrou VT 1 moxxmodaer o6MoTky 1 Tpancpopmaropa T1 k HCTOYHHKY MHTaHHMA H Yepe3 Hee CHOBa
HaYMHAET MNpOTEKATh JMHEHHO - HapacTatommi Tok. Kimou S2.2 noawmovaeT 3apsxeHHBIH 0
HanpsbkeHusa 350 B HakoNMUTENbHBIA KOHIEHCATOP K MepBHYHON 00MoTke W1 KaTyIukH 3axuraHus. Bo
BTOPHYHOH 0OMoTKe W2 KaTylIKH 3aXKHIaHHA MHAYUMPYETCHA BBICOKOE HANpMKEHHE, KOTOpoe depe3
pacnpeneNuTens NOCTYNaeT K CBeuaM 3a)KMMaHMA. 3aTeM ONMHMCaHHbBIE npoueccel MoBTOpAKTCA. B
MoMeHT t6 Tok B 0OMoOTKe )1 TpaHCQopMaTopa NOCTHIaeT 3allaHHOTO 3HadyeHMs Ip, B MoMeHT t7
HaKOMHTENbHEIH KOHACHCATOP CHOBA 3apkacTcA. B MOMEHT ts KOHTAKThbl NPEPBIBATENA Pa3MBIKAIOTCA U
B CBEYE 3)KHTraHHA POUCXOANT HCKPOBOH paspaz.

Mexay MOMEHTaMM OKOHYaHHs 3apilla HaKOMMTENLHOro KOHAeHcatopa (13, t7, puc. 4.5) u
MOMEHTaMH, KOTNa KOHIEHCATOp MOAKIIOYAeTC K KaTyllKe 3akuranua (ts, ts) mpoxoaMT uHTepBan
BpeMeHH Tl B TeueHMe 3100 BpeMeHH HaKOIHTENBLHBIN KOHAECHCATOp paspakaeTcd depes oOparHuie
conpoTHeIeHHA anoaa VD1, THpHcTOpa M cBoe cOOCTBEHHOE CONPOTHRIEHHE H30NAUHH, H HaNPHKEHHE
Ha HeM K MOMEHTY HCKpoobpasoBaHHs yMeHbinaeTcs Ha AU. Ha puc. 4.5 nyHkTHpHO# nuHHe# noka3aH
M €aNbHBIN CITydai, KOTaa yTeuek HeT.

YeM HmKe yacToTa HcKpooOpasoBaHus H, cnenoBarenbHo, Gonbitie nepuon T v HHTepBa T1, TeM
6ombiie pa3pAINTCA HAKOMHTENBLHBIH KOHACHCATOP H TeM HIDKE Oy/ieT HanpshkeHHE HCKPoob pasoBaHus.
Ipu 3HaYHTENBEHOM TOKE YTEUKH MOKET CIYYHTBCH, YTO BTOPHYIHOE HALIPAKEHHE TIPH MAILIX MYCKOBBIX
9acToTax BpalllcHHs Bajla JBHMrarens ynajeT HacTONBKO, YTO OKAXKETCA HENOCTATOUYHBIM WA MpoGos
HCKPOBOIO NPOMEXYTKA CBEYH 3aXKHTaHHA.

Onpenenym nonycTHMBIH TOK YTEYKH BO BTOPHYHOM LEITH CHCTEMBI ¢ HMITYJIBCHBIM HAKOIUIEHH-
€M IHEPTHH, PH KOTOPOM CHCTEMa ocTaeTcs paborocnocobHoM npH caMbIX MasiBIX MYCKOBBIX YacTo-
Tax BpallicHHA Basa JBUTaTens, JUid KoTopelX Ti = T.

KonunuectBo anexrpuuecTsa, NEPBOHAYANBHO 3aMIACEHHOE B HAKOMUTENLHOM KoHaeHcarope Cl,
COCTaBJIAET: Ql=Cl-ul,
rae Cl- eMKOCTb HaKOMHUTENBHOTO KOHAeHcaTopa; Ul - nepBoHavanbHOE HanpshkKeHHe ero 3apsaaa.

CyMMapHBIH TOK YTCUKH BO BTOPHYHOM LienH 0603HagHM lyT.

Torna KONHMYECTBO MEKTPHYIECTBA, IOTEPAHHOE HAKOMUTENbHBIM KOHAEHCATOPOM 32 Bpems Tl =
T, 6yner pasHo: AQ = Iyr* T=Iyt/F,
rae F - yactoTa uckpoobpazoBaHuA.
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KonuuecTso anekTpHyecTsa, ocraBuieecd B HaKOMUTENbHOM KOHACHCATOPe K MOMEHTY MCKpO-
o6pa3oBaHus, onpeaenuM seipakenneM: Q2=Q1-AQ=Cl1 Ul -Iyr/F,

a HanpsieHne Ul Ha HaKOMMTENBHOM KOHACHCATOPE, COOTBETCTBYIOIIEE ITOMY KONHYECTBY
2MEKTPUYECTBA, onpenenutTes kak: U2=Q2/C1=Ul-Iyr/(F-Cl),

M, CIe0BaTENEHO, YMEHbUIEHHE HanmpAXEHHA K MOMEHTY HCKpooOpasosaHus OyZeT paBHO:

AU = Iyr/ (F - C1).

OkoH4aTeNbHOE BRIPAKEHNE JUTA ONpeaesieHNs JONYCTHMOIO CyMMapHOTO ToKa yTedkH Iy, MA,

JUIA YETBIPEXTAKTHOTO YETHIPEXLUMIIMHAPOBOrO ABUraTens GyAeT HMeTh BHA:

Iyr<n-C1-Ul-¥/3,
Tae n - 9acTOTa BpallleHWsa Baja IBHratend, o6/Mun; ¥ = 100 - AU/UI - fonyctUMoe yMeHBIEHHE
HanpskeHHs McKpooOpasoBaHMA NpH dactote n, %; Ul - neppoHauyanbnoe HanpsykeHWe 3apana
HaKOMHTENBHOIO KoHAeHcaropa, B; Cl - eMKOCTh HaKONUTENLHONO KOHAEHCaTopa, Mkd.

B kauecrBe IpHMepa, ONPEACHHM NONMYCTHMOE 3HAYCHUE TOKAa YTEYKH MM Ciedylomero
IIPAKTHYECKOro clly4asd. MUHHMAJIbHAA MyCKOBasA 4acToTa BpallicHUs Basia ABUrarend n = 150 o6/Mum;
€MKOCTb HaKOIMTENbHONO KoHAeHcaropa Cl = 1 Mk®; nepBoHa4anbHOE HANPHKEHHE HA HAKONMUTEND-
HoM xoHzencarope Ul = 350 B, a gonycTumog ero ymensuienue ¥ = 15% (AU =52 B):

Iyr<150-107-350-15/3 =0, 26 MA.

Kax 61710 yka3aHo Bbillie, TOK yTeqkn THpHcTopa THna KY202M (H) cornacHo ero TexHHIeCKHM
YCTOBHAM MOXKET NOCTUTaTh 10 MA, M HECMOTPA Ha 3TO TakoH THPHCTOP PaboTOCTIOCO0EH B CHCTEME C
HenpepbIBHEIM HAKOIUICHHEM SHePTHH. JIi1 CHCTEMBI jke ¢ HMITYILCHBIM HaKOMIEHHEM TaKoH THPHCTOP
HenpurozeH. daxe eciiu TOk yTedkH THpHcTopa GyzneT paBeH 1 MA, TO HanpsKeHHe HCKpOOGPasoBaHNs
NpH IyCKOBOH 4acToTe BpailieHHA Baja aBurarens n = 150 ob/MMH ymenbummtcs Ha 57%, T. e. K
nepBHYHO# 06MOTKE KaTylIKn 3axxHTanus Oyner noasoauThea He 350 B, a Becero 150 B, u cuctema Gyner
HepabotocnocobHa.

B cBA3M C 3THM THPHCTOPHI I CUCTEM € MMIYJLCHBIM HAaKONJICHHEM JHEPTHH HEOGXOMHMO
CreuHanbHO OTOHPATH 10 TOKY yTeukH. Ha npakTHke, NpaBaa, 3T0 He BCTPEYAET 3aTPYAHEH Ui, Tak KaK y
MONABJIAIONET0 GOBIMHCTBA THPHCTOPOB - TOK yTeukH cocTaBmaeT 0,2 +0,3 MA,

Kak u B cucTeMe ¢ HENpEpBIBHEIM HAKOIUIEHHEM JHEPIHH, B JAHHOM Clyvae HeoOXONMMBIM
ycnoBHeM HOPMallbHOH paboTHl CHCTeMbl ABIAETCA TAkKe MONHHH 3apAl HAKOMHTENLHOIO KOH~
JEHCAaTOpa K MOMEHTY HOBOOODA30BaHMA NPH MaKCHMAILHOW 4acTOTe BpallleHUs Bajia ABMraTesd.

H3 puc 4 5 BugHO, 910 BpeMs 3apAAa HAKOIHMTEILHOTO KOHAEHCATOPA CKIAAbIBACTCA U3 ABYX (a3
- BpeMeHH T2 HapacTaHusA Toka B o6MoTKe W! TpaHchopMaTopa T1 1 BpemeHH T3 HEMOCPEACTBEHHOTO
3apAia KOHAEHCATOPa [0c/ie PaspeiBa Toka. BBHAY TOro, yTO HapacTanHe TOKa B 0OMOTKE (I HAYMHACT-
¢ OHOBPEMEHHO ¢ Pa3MEIKAHUEM KOHTAKTOB NPEPHIBATEINA, YCIIOBHE HOPMANIbHOH paboThl CHCTEMBI ©
HMMINYAbCHBIM HAKOIUIEHHUEM JUIA YeTHIPEXTAKTHOTO JBMraTens GyfeT MMEeTs BUA:

T2+ T3 £ 120/z - nmax,
TAe Z - YHCTIO UHAHHIPOB; Nmax - MAKCHMAlbHAd 4acTOTa BpalleHHA Baja ABUTaTens.

CpaBHeHHE 3TOr0 YCIIOBHA € aHATIOTHYHBIM I C3 ¢ HenpephIBHEIM HAKOIUICHHEM ITOKa3bI BaET,
YTO OHO MEHEE XECTKOE, M Ha NPAKTHKE €r0 BBHINIONHEHHE HE BCTPeYaeT 3aTpyqHEHHH.
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Puc. 4.5. BpeMeHHble quarpamMmel pabothl THPHCTOPHOiH C3 ¢ MMITYIBCHBIM HaKOIUIEHHEM
K - nonoxxeHue xnoua, ty ~ MOMEHT HCKpooOpa3oBaHHA.
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Ipoueccsl, NPONUCXOAAILHE B MOMEHT Pa3sMbIKaHUA KOHTAKTOB IIpephIBaTeNs M HepekHodeHHUs
KJ}104a B MOJIOKEHHE 2, B CHCTEME C HMNYJIBCHBIM HAaKOILIEHHEM PHEPTHH He OTIIHYAIOTCS OT aHAIOrHY-
HBIX MPOLECCOB B CHCTEME € HETTPEPBIBHLIM HAKOTUICHHEM.

CucTeMbl ¢ MMIYJIBCHBIM HAKOIUICHHEM JHEPTHH HMMEIOT HauGONbIIYI0 CKOPOCTh HApacTaHUsA
BBICOKOTO HanpshkeHHA, Ho [UIHTeNpHOCTh HHAYKTHBHOH COCTaBNAIONIEH HCKPOBOIO pa3psana B ¢Bedax
YMeHbilIeHa OT eqUHHI MHJUTHCEKYHA (B CHCTEMAX ¢ HAKOIUIEHHEM SHepruM B MHIYKTHBHOCTH) O nie-
CATKOB WM COTEH MHKPOCEKYHZ. JTO yXy[IaeT BOCIUIaMeHeHHe M cropanHe pabodeit cMecH Ha cpen-
HHUX Harpy3kax M, cJeZIOBaTeJIbHO, IPUBOUT K MOBHIIEHUIO PACXOAd TOIUIMBA H TOKCHYHOCTH OTpa-
GoTaBuMx rasos. [id ycTpaHeHHs yKa3aHHBIX HEJOCTAaTKOB HANO KOPPEKTUPOBAaTh aBTOMATH! onepe-
JKeHUA 33XUTaHMs Y yBeJIM4UBaTh 3a30p B cBedax a0 1,2 + 1,5 MM, 4TO NpUBOAMT K nansHeliemy
BO3PaCTaHHIO BTOPUYHOIO HanpAXKeHUA ¥ HanpshkeHHOH paboTe M30MHUpYIOMIMX YacTel BHICOKOBOMBT-
HOM CUCTEMBI.

5. BECKOHTAKTHBIE CUCTEMbI 3AJKUTAHUS
5.1. OCHOBHbBIE HANTPABJEHUS PA3BUTHA CUCTEM 3AXKHTAHUA

B 6ecxorrakTHHX C3 KOHTaKTHI MpephIBaTENd 3aMeHEHbl G8CKOHTAKTHBIM NATYHKOM, KOTOPBIH
BLIpaGATBIBAET EKTPUYECKHE MMIYNBCHI B CTPOTO 33JaHHBIE MOMEHTHI BpeMEHH. 3TH HMIYJIhCHI
HOCTYNAIOT B CXeMy YNpaBleHUA TOKOM (MMIIyNbCHBIH yCHINTeENb) NEPBUYHOH OOMOTKM KaTYUIKH
3aXHUraHus. BCCKDHTaKTHHe JIATYUKH HC UMCHOT MCX@HHYCCKOTO KOHTAKTa U [MO3TOMY NPaKTH4YCCKH HE
HOABEPXXEHBI H3HOCY.

PHc. 5.1. Biok cxema 6eCKOHTaKTHOM CHCTEMBI 3aXKUTaHHA:
1 - GeCKOHTAKTHBIH JaTYHMK yIIOBOTO nonokeHUa KB neuratens; 2 - popmupyromuii kackan;
3 BBIXONHOM KacKan; 4 - KOMMYTATOp; S - KaTyUIKa 3aXXHIaHHs; 6 - pacrpeneuTenb.

B nauGonee npocthix GeCKOHTAKTHBIX CHCTEMAX 3aKHUTraHuA (puc. 5.1) ycTpoiicTBo ynparnenus 4
npeobpas’yeT CUTHAJIBI C AATYHKA 1, OCYINECTRIAA YCHICHHE €I0 MOIMHOCTH, H MPOH3BOAHT KOMMYTa-
LMIO BBIXOMHOIO KacKana, Harpy3KoH KOTOPOIO CIYKMT KaTylIKa 3aXHTaHHA 5, T. €. peanusylorcs
XapaKTepHCTHKH, IPHCYIIHE PaHee PACCMOTPEHHBIM cHcTeMaM 3axxuranus, Ilpu aTom ucnons3syiores
Te Ke MEXaHM4eCKHe ABTOMAThl ONEPEXEHUA 3KMFaHUA, YTO M B KJIACCUYECKOH, M. KOHTAKTHO-
TPaH3UCTOPHOI CHCTEMAX.

DNeKTpOHHOe yCTpoiicTBO 4, (QYyHKUMOHATBHO M KOHCTPYKTHBHO o0benMHsioliee ¢opMHpo-
BaTenb 2 M BHIXOOHOH Kackan 3, B OTedeCTBEHHON JHTEparype IPHHATO Ha3bIBaTh KOMMYTATOPOM.

Io aHamOTMM ¢ YTIOM 3aMKHYTOTO COCTOAHHA KOHT2KTOB B KJIACCHMECKHX M KOHTaKTHO-
TPaH3HCTOPHBIX CHCTEMAX 3aXKHTAHHA YTOJ BKIIOYECHHOIO COCTOAHUA BBIXOMHOTO TPAH3UCTOPA Olexn, B
3THX BC3 mOCTOAHHEBIH M He 3aBUCHT OT 4aCTOTHI BpailleHHs Bajia ABUTaTeNs ¥ HanpskeHHs Gatapen.
CnenopaTeneHo, BpeMs HAKOIUICHHA s, SHEPTHH B 3aBUCHMMOCTH OT HacTOTHI BpaillcHHS KOJICHYaTOro
BaJa H3MCHACTCA 0 XKCCTKOMY 3aKOHY: In = Olska/6M, T. €. BpeMA HAKOIUICHHA HCPTHH YBETHYHBAETCA ©
yMeHbllIcHHeM HacTOTHI BpailleHHa n B Tako# cHcTeMe yBelTHYeHHe TOKa paspbiBa HeH3GeKHO MpHBO-
ZIMT K YBEHYEHHIO MOIITHOCTH, PaccedBaeMOil KaTylKo#H 3a:KHraHus, Jo6aBOYHLIM CONPOTHUBIICHHEM H
TPaH3HCTOPHBIM KOMMYTAaTOpDOM B JHAaNa3OHe MAIbIX M CPeIHHMX HACTOT BpalllcHHs Bajia JBUTaTeld.

OrMeueHHBIt HenocTaToK He no3BonAeT B pamkax BC3 ¢ nOCTOAHHBIM YITIOM BKIIOYEHHOTO
COCTOAHUA BEIXOTHOTO TPAH3HCTOPa BECTH NATbHEHIIY 10 HHTEHCH()UKAUHIO BBIXOMHBIX XapaKTCPHCTHK.
IMoatoMy naneHeimmM sTaroM B pasBUTHM BC3 ABMNOCH cO37aHME CHCTEM 3@KHIaHuA ¢ HOp-
MHPYEMBIM BpeMEHEM HAKOMJICHHUS SHEPTHH. B TakHX CHCTeMax BO BceM JHANa3OHE HacTOT BpallieHUs
BaJla ABUTaTeNs M 3HAUCHUH MUTA0INEr0 HAPAXKEHHA ONpeenseTcs MUHUMAIBHOE BpEMs, 32 KOTOpOe
TOK pa3pbiBa Ip nocTHraer BeTM4MHEI, HeoOXOOMMOH JUIA HHIYUHPOBaHHUs TpeGyeMOro 3Ha4eHHUA BTO-
PHYHOFO HaNPsKEHMA.

Hopmupopanne BpeMeHH HaKOIUICHHA IHEPTHH NI03BOJAET CHU3HTHL MOIHOCTE NOTEPD B KATYILKE
H KOMMYTATOpe NPH HM3KMX M CPeOHHMX YAacTOTaX BpallleHMs Bana JBUTaTeNs NMpH ONQHOBPEMEHHOM
yBE/THUEHHH TOKa PasphiBa H COOTBETCTBEHHO SHEPIHH HCKPOBOTO paspAsa, 06¢CIIedHTh ONTUMANBHEIH
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3aKOH M3MEeHEHUA BTOPUYHOTO HANPSHKEHMA U HEPIHHM UCKPHI B 32aBUCHMOCTH OT YacTOTHI BPAILCHUA
Bana JBUraTens; CrabuIM3MpOBaTh BLIXOAHOE HAUpMKEHHE CHCTeMBl NPH KoMeGaHMAX HanpsKeHUs
MUTaHUA.

BC3 ¢ HopMMpOBaHHEM BpEMEHHM HAKOIUIEHHS YHEPTUM PEAlTM3YIOTCA IMYTEM BBCACHHUA B KOM-
MYTaTop CHEHaNLHOIO0 AMEKTPOHHOTO PETYIIATOPAa BpeMCHH HAKOILICHHA.

OCHOBHBIMH HENOCTaTKaMM GECKOHTAKTHBIX CHCTEM 32)XKUFaHUA ABNAIOTCA MEXaHUYeCKHH cro-
co0 pacnpeneneHNs IHEPTHY IO UWWIMHAPAM JBUTarels, HECOBEPHICHCTBO MEXaHUYECKHX aBTOMAaToB
Y72 ONepeXKeHHA 3aKUraHNA, MOTPEUIHOCTH MOMEHTa HCKPooOpa3oBaHHA U3-3a MEXaHHYECKO# Iepe-
a9V OT KOJIEHYaTOoro Basa ABUTaTeNA K pacnpeaeluTeno.

HauGonee monHo otBedaroT BceM TpeGOBaHUAM, NPEABABIAEMBIM K COBPEMCHHBIM CHCTEMaM
32)KUTaHHA, CUCTEMBI C IIEKTPOHHBIM PEryTHPOBAHUEM YTJia OnepekeHus 3akuranus. Cpenu cnocoGon
peasM3auMH ITHX CHCTEM MOXXHO BBIZCIHTh AB2 OCHOBHBIX: aHAJOIOBBI M UHPPOBOH. AHAIOTOBBIH
cr10cob OTHOCHTCA K 3IEKTPOHHBIM CHCTeMaM 3aKHTaHUA GoJiee paHHEIo NOKOJICHUA, KOTAa dleMEHTHasA
6aza, ucnonb3yeMas Ul HX OCTPOCHHA, UMEAa MayI0 CTENEHb HHTErpaLyy (CucTembl saxuranus 11
nokonenus). Hudposuie cucTeMsl 3akuraHua (cuctems! 3axcuranus 111 nokonenus) ssnsrores Gomee
COBepLIEHHBIMA. B OCHOBY MX paGoTHI MOI0XKEHBI IPHHIIUIIB], LIKPOKO NPMMEHAEMbIE B BEIYHCIINTEb-
Ho#t TexHMKe. I{udpoBsie perynaTopsl npeacTaBasior coboi HeboONbIIMeE, Pa3THYHBIC MO CIOXKHOCTH
BBIYHCIIUTENH, IOPALOK palOThI KOTOPBIX 3a03€TCA CIEUHANBHBIM alTOPUTMOM. lénox-cxema undpoBoit
CHCTEMBI 30KUTaHUA IPeACTaBNIeHa Ha PUC. 5.2,
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Puc. 5.2. bnok-cxema undpopoii C3 co CTaTH4ECKMM pacrlpenesicHMeM JHEPTHHM MO UKNMMHAPAM:
1 - nariuK NonoXeHMs KONEHYaTOro Baja [BUraTeis; 2 - JaTYMK YacTOTHl BpailleHHA KOJNEHYaroro
BaJa ABMraTtens; 3 - JaT4MK Harpysky; 4 - JaTUMK TeMNEpaTyphl; 5 - uHTepoeic; 6 - BHIYUCTUTEND;
7 - AByXKaHANBHBIA KOMMYTaTOD; 8, 9 - IBYXHCKpOBBIE (C ABYMA BHICOKOBOJBTHBIMM BhIBomamu) K3.

Bo Bpems paGorbt gBuratens garuuky 1 + 4 nepenaior MHOOPMANMIO O HacTOTe BpalleHUS U
Harpy3ke NBMrarTens, O MONOXEHMH KOJIEHYaToro Bajla, O TEMIEPaType ABUTaTeNs M TeMIeparype
okpyxatoinei cpenst. Ha ocHoBanuu .aroit nHdopmanun, o6paGoranHoi B HTepdeiice S, BRIMHCITH-
TeNbHOE YCTPOHCTBO 6 onpeaensieT OnTMMaNBHBIH NI NAHHOIO PeXXHMa YTOJT ONEePEKEHUS 3a)KUTaHHA.
B pamkax uudpoBo# CHCTEMBI 3aXKHraHKA BOSMOXHO NIPUMEHEHHE KaK TPaAy¥ HIHOHHOTO MeXaH H4eCcKoro
pacnpenenurens, B GYHKIIMH KOTOPOTO OCTAeTCs JHIIL BHICOKOBOJIBTHOE PacnpeaelicHHe IHEPTHH 110
UWWINHAPaM JBUTATeNd, TaK H METoa CTAaTHYeCKOro paclpenesieHus SHEpruu. B stom ciayuwae and
YeTHIPEXUMIMHAPOBOTO BUTaTeNs, HaNpuUMep, NMPUMEHACTCA NByXKaHANLHBIH KOMMyTatop 7, nBa
BBIXOHBIX TPAH3UCTOPa KOTOPOTO OMNEePeMeHHO KOMMYTUPYIOT TOK B IIePBHYHBIX 0OMOTKaX ABYXBBI-
BOZHBIX MM OJHOM YeThIpeXBBIBONHOM KaTylike 3axuranus. Ilpu atom 610k ynpasneHus GopMHpyeT
[[BA CUTHAJIA, YIpaBIAloUMX paboToi koMMmyTaTopa.

U BCe xe NM(POBLIC CHCTEMBI 3VKUFAHUA ABUIHCH MEpeXOaHbIM dTanmoM. ITocnenHum noctike-
HHeM B 3TOH 001aCTH CTATH MUKPOIIPOLECCOPHBIE CHCTeMBI (cHcTeMBl IV okonenya). OHM npakTuyec-
KM He OTIMYaKTCA OT ynparmmomux 3BM, mMpoko npuMeHAEMBIX B HacToAlllee BPEMA BO MHOTHX
00nacTAX HayKM M TEXHHKH. MHKponpoueccopHble CHCTeMbI yIpaBlleHHA aBTOMOGHIBHEIM ABUTATEIEM
JIMIIB YUCTO YCIIOBHO MOXXHO OTHECTH K CHCTEMaM 3aXKHIaHUs, TaK KaK GpyHKUMA HEnOCPeCTBEHHOTO
32KMraHUA ABNAETCH B HHUX YaCTBIO pellleHns Bonpoca ol ONTHMM3ANMM XapaKTepUCTHK NBUraTens,
OZIHAKO MMEHHO B KOMIUICKCHBIX CHCTeMax YNpPaBleHHA ABHTATEIeM M 3aKITIONCH IPOrpecc CUCTEMBI
3KHUraHHA.
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5.2. IPMHUHIIBI IOCTPOEHHA Y310B BECKOHTAKTHbBIX CHCTEM 3AKHTAHNA
5.2.1. PANTHOIEMEHTSI, IPUHMEHSEMBIE B KOMMYTATOPAX

1. L497B (DIP16) / L497D1 (SO16) - KOHTPOJUIEP CHCTEMbI 3AXKHTAHHSA C JATHYHKOM XOULJTA

DIP16 - L497B S016 - L497D1 (P)
KP1055XI11
KP1055XI12 Puc. 5.3. Tun kopoyca.

KP1055XT14
Boinosinnemsie GyHKRHH:

» Ipsimo#i 3anyck BHEUIHETO TPaH3UCTOpa JlapiMHITOHa;

» 3allluTa OT NOCTOAHHO NPOBOAMMOCTH;

» PerynupoBpanue yIia onepexeH!s 3aKHUraHus,;

» BeTpoeHHblH 3aiuMTHEIH CTAGUIHTPOH 1O LIMHE TUTAHUS;

» IporpaMmMHOe OrpaHHYEHHE MAKCHMANBHOIO TOKa KaTyIIKH 3aKHT-aHHUs;

» 3aili1Ta OT HenpaBHIBHOTO (0OPATHOrO) MONKMOUCHUS AKKYMYNATOPHO#M Garapeu;

> INporpamMmHpyeMoe BpeMsl 3a/iepXKH, Koraa Tok depe3s K3 He goctur 94 % or HOMHHANBHOTO.

ONHCAHHE

L497 - unTerpansHelii peryasrop 3meKTpoHHOro 3axxuranus. IlpegHasHaden Ui yMeHbIIEHNS
KO/TMYeCTBA JeTaleil CUCTeMBl 3aXKHMTaHUA, HCnONb3ylomed narTuMk Xomwra. YCTpo#cTBO ympaeiser
BeixogHeiM N-P-N Tpansuctopom JlapiuHrToHa, YTOGB! peryHpoBaTe TOK KaTyUIKH 32)KMIaHHA JUIA
obecneyeHUs 3alaHHOTO HAKOTUIEHH FHEPI UM C HU3KMMH NIOTEPAMH.

OcobenHocTs L497 - nporpaMMupyemoe BpeMs BOCCTaHORICHUA KodhdUUHeHTa 3anepkkH td/T,
KOTIa NMHKOBOE 3HAYEHUE TOKA KAaTyWIKM 3KMraHus OyneT He B COCTOAHMM JocTHratk 94 % or
HOMMHANILHOM BenuunHbL. TakMM 00Opa3oM TONBKO OZHA MCKPa MOXET MMETH SHEPTHIO MEHBIIE YeM
94 % HoMHHaNTa BO BpeMs OLICTPOrO yCKOPEHHMA WIIM 3allyCKa XOJIOIHOIO ABMrarend.

Ta6a. 5.1. MakcuManbHble pesKUMbI paGoThL

CumBon Tapamerp 3HaueHHe Ennnuuna
I TMocToAHHBIH TOK MUTaHHUA 200 mA
HMnynbCHbIN TOK MUTaHUA 800 mA
(ecM MOCTOAHHAs BpeMEHH 3aTyxanus tc= 100 ms)
Uz | IluTaroiliee HanpshkeHUE orpanuueHo g0 Uzs
Us | HanpshkeHHe ynpaBieHua TaxoMeTpoM, UreM 28 \
Iis | Tok komneKkTopa3anatoilero yCTpoHCTRa:
NOCTONHHBIH 300 mA
(trep < 3mS) IMNYTIBCHBIH 600 mA
Uis | HanpsikeHHe KoJeKTopa 3a1alolIero ycTpoicTsa 28 \
I7 BcenomorarenbHbli CTabUNHTPOH 40 mA
Iis | Tok crabuiurpona:
NOCTOAHHBIA 15 mA
HUMIYNbCHBIH tREP(BpEMS ummag =30 pus 35 mA
traiL(Bpems cnaga) =300 us
Ur | ObpartHoe HampshkeH e 6aTapeu -16 v
T), Tstg | Jluanasox Temneparyp -55++150 °C
Prot | PacceuBaemMas MOXXKHOCTE
T =+90°C nnaSO16 1.2 W
T =+90°C nnaDIP16 0.65 W
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3A3EMINIEHUE
(OBUHA)

3A3EMNEHUE
(CHTHAJIbHBLI OBUINIT)

HAINPAXXEHUE
T[IUTAHHA

HE UCITONL3VETCA 4

BXOJl CUTHAJIA

JIATIHKA XOIUTA 5
BBIXOJl CHTHAJIA

HA TAXOMETP 6
JIOTOIHUTENbHBIA 7
CTABWIMTPOH

BPEM#A 8
BOCCTAHOBAEHUSA

] 6 HAMPSOKEHUE [THTAHH A BBIXOIHOTO KACKAIA
1 (BXOJ| KOJUIEKTOPA 3AJIAIOLLETO YCTPOTCTBA)

] 15 BXOI OTPAHHYEHHA HMITVIILCA O X
(OFPAHMYEHHE IEPEHATIPSDKEHHA)

] 14 BbIXOJI CUTHAJIA YITPABJIEHUA BBIXOJHbIM
TPAH3HCTOPOM(BbIXOA DMMHTEPA 3AJAIOULEFO
YCTPOACTBA)

] 13 BXOJ OTPAHMYEHUA TOKA (TOK CUATBIBAHWA)

BHELUHHI PE3HCTOP HCTOYHHKA TOKA
12 (TOK CMEUIEHHA)

] 1 YIPABREHUE 3AIEPKKOM

] 10 TANMEP YIIPABJIEHHMS 3AREPXKOHN

F 9 BPEMA [IPOBOJMMOCTH

Puc. 5.5. Hokoneska L497B (KP1055XI11, KP1055XTI12 u KP1055XT114).

Hpumeuanne. HasnaaeHue u paconoxeHue biBofos L497B cosnanaer ¢ L497D1 (P).

Ta6n. 5.2. HazHaueHue BHBOAOB.

Ne Ha3panue DyHknua
3A3EMJIEHHE (o6wuit) | 30T BHIBOA DOMDKEH ObITh COEAMHEH C 3emaeil.

2 | 3A3EMIJIEHHE JTOT BBIBOA AODKEH OWITH coenuueH ¢ semnelt.
(cHraanbHbIi oGUIHit)

3 | HATIPAXEHHUE Bxoxa nurajomero Hanpsxenus. Buyrpennuit crabuautpon
NIMTAHUA OrpaHMYMBAET HampsAkeHHEe Ha 3ToM BuiBoge no 7,5V. Brewnwii

pe3ucrop RS orpaHuuMBaeT TOK 4epe3 CTAGWIHTPOH NPH BBICOKOM|
nuTaomeM HanpaxeHuH (Ter=18MA).

4 | HE UCIIOJB3VETCA

3TOT BHIBOA JOJKEH OBITH COCAMHEH ¢ 3eMIIEH MK OTKIIOMEH.

5 | BXOJCHUTHAJIA
AATYHKA XOJUIA

Bxon ;s BEIXOAHOTO CHIHANA ¢ AaTYHKa X0J1a. 3TOT BXO/ YTpaRAeT,
3a5epKKo#, YTOOBI TOIYCTHTD 3aITyCK TOKA B KaTyIIKY 3aKHT aHHA,
Hckpa o6pasyeTcs npH nepexoae BIXOAHOTO CHrHAIa AaT4YHKa X0/ia
€ BLICOKOINO YpOBH:A Ha HM3kHi. KpoMe TOro 3Tot BXOOHOH CHrHan
ynpaenser cXeMoM MCANEHHOTO BOCCTAHOBICHHA M CXEMOH
(OpMHUPOBaHHA UMITYNBCA 3alHTHI OT IOCTOAHHOH IPOBOAUMOCTH
Bxonno# curHan, oT BBIXOAHOTO KacKala ¢ OTKPBITHIM KOJLIEKTOPOM|
narynka Xonna, umeeT pabounit LMK (CKBaXKHOCTB) 06b14HO 70 %.
BeiBon 5 cBf3aH BHYTPH MHKpPOCXEMB! ¢ BBIBOIOM 3 M 3eMici
HONAMH.

6 | BBIXOJICUIHAJIA
YIPABJIEHWA
TAXOMETPOM

OTKpBITHIH BBIXO KOJIIEKTOPA, KOTOPHIH HAXOAHTCA B HU3KOM YPOBHE
KOIZla B KaTyHIKE 3a)KMraHMA IPOTEKAeT JMIEKTpHYECKHit Tok. JlmA
3aIMTBl OT BBICOKMX HaNpAXCHHH ITONO BBIXOAA, PCKOMEHAYEM
MOLKIIOYEHHE K BbIBOAY 7. B 9ToMm cayuae R8 nomieH orpaHUdMTE)
TOK cTabunuTpoHa. R1 orpaHuumBaer Tox Ha BbIXO#E 6, €CIH 3TOT]
BBIBOJ cly4aiHo coenvHeH ¢ Us 06paTHOM MOMApHOCTH.

CTABHJIUTPOH

7 | JOTIOJHUTEJLHbBIA

CrabunutpoH obuiero HasHaueHus 21V (oGwiuno). Tok nmomken
OBbITH OrpaHNuCH BHEUIHUM PE3UCTOPOM.

37



Ne Hazanue DyHKuH

8 | BPEMJ Bpems3anaionmil KOHAEHCATOP, COCAMHEHHBIH MEXy ITUM BBIBO-
BOCCTAHOBJIEHUSI  |BomoM u 3emueii onpenenseT, HakIoH (poHTa MMOyJsca B CXeMe
(HaKOIUIEHHUS JHEPrHM) ¢opmupoBanus YO3, npH ero pocTe OT Hyld 1O MaKCHMaJIBbHOTO

3HaueHHs (pyc. 5.6). DT NPOUCXOANT NOCIE NETEKTHPOBAHNA TOKA)
K3 (Icoil) 1 ecm oH £ 94 % ot Inom (mpexae, YeM NOABUTCA HU3KMH
YPOBeHEL CUTHala ¢ AaTyMka Xosu1a). Bpems MeuieHHOro BOCCTaHo-|
BREHNA pacuuTHIBaeTcA o Popmyne: tsre= 12,9 - R7 - Csre (ms),

rae R7 - conpotuBnenue pesyicropa cMeinenns Ha BeiBoae 12 (B K)
¥ Csrc - eMKOCTh KOHIAEHCATopa 3ajepxku Ha BeiBoae § (B wF)

9 | BPEMA Bpemssanaommii KOHACHCATOP, COCAMHEHHBIH MEX/y 3THM BBIBO-
MMPOBOAMMOCTH ZIOM M 3eMIIei ONpenenseT BpeMa 3a1epPKKH 3aLUThI OT MOCTOSH-

Hoil npoBoauMocTH. locie 3Toro BpeMeHy 3aflepXKKH TOK KaTylll-
KH 32XHTaHUs MEANEHHO YMeHbIaeTcs Jo Hyna. Bpems sanasabisa-
BaHua Tp pacuuTeiBacrcs no ¢popmyane: Tp= 16 - Cp - R7 (ms),

rae R7 - conpoTuaneHne pe3ucTopa cMeiteHns Ha Beisoae 12 (B K))
n Cp - eMKOCTb KOHIEHCATOpa 3a/lepXKH Ha BeiBode 9 (B uF).

10{ TAHMMEP 3amomunaommi  koHaeHcatop Cr, CoeNMHEHHBIH MeXAy 3Tm;l
VIPABJIEHUSL BBIBOZIOM U 3€MJICi 3apsaeTcs, KOTAa CHTHall Aarunka Xojna H
3AJIEPXKKOM BBEICOKOM YPOBHE M pa3pshkaeTcs TpH Iepexole CHUIHajla JaT4hKa

Xonna ¢ BBLICOKOrO YPOBHA Ha HM3KHil, PeKkOMeHoyeMoe 3HaueHHe
KoHgeHcaropa - 0,1 Mx® (100n), npu R7 = 62 xOm Ha BeiBone 12.
11| YIIPABJIEHHE CpenHee HampspkeHHE Ha MHTerpupylomeM KoHaeHcatope Cw,
3AJIEPXKOM COEZANHEHHBIM MEXK/Y 3THM BBLIBOJOM M 3¢MJIEit, 3aBUCHT OT YacTO-
ThI BPALIEHNs JBUraTens ¥ MUTAIOUIEr0 HanpAKeHHA.
OrHomenune Mexy HanpskeHnaMH Ucw u Ucer onpesenser Bpems
ynpaBieHus 3aiepxkoil. Jind onmTuMainsHo# paborhl ycTpoHCTBal
3naueHus eMkoctedt Cr u Cw BEIOHPAIOT paBHBIMU; PEKOMEHAYEMOE]
3HageHue 100n, npu R7 = 62 kOM Ha BeiBOzE 12.
12| BHEIUHHHA Pe3ucrop, coennneHHB MEXKAy 3THM BBIBOIOM W 3EMJICH ycTa-
PE3HCTOP HaB/IMBa€T BHYTPEHHWH TOK, ONpENCHseT TOKM 3apsia BHEUIHMX
HCTOYHHKA TOKA KOHJEHCATOPOB yIpaBieHus 3afiepxkoit (BeiBox 10 u 11), samurs
(ToK cMemeHn) OT NOCTOAHHOH NpoBOAMMOCTH (BBIBOA 9) M BPEMEHN MEACHHOTO|
BoccTaHoRNeHus (BeiBox 8). PexoMenayeMoe 3HadeHMe - 62 kOM.
13| BXO OFPAHHUYEHUSA | CoyxkuT ans orpaHH4eH!s TOKA KaTyWIKK 3axuraus. ToK cunThl-
TOKA BaHus u3MepaeTcs Ha pesuctope Rs. Tekyliee 3HaueHue orpanye-
(TOK CUMTBIBAHHSA) HHA pacunTHIBacTca o Qopmyne: Isense = 0,32 '—R]{:) +RI1{} L

14| BBIXO CHTI'HAJIA QopMupyeT TOK yMpaBIeHUs I BEIXOHOTO TpaH3UCTOPa|
YIHPABJIEHUSA JlapminrTona. UtpObl rapaHTHpOBaTh YCTOHYMBOCTE W TOUHOCTH)
BHELLUHKM Tdesat (Cc 1 R9 1omkHbI MCTIONB30BaTHCA ). PeKOMEHAYEMOE 3HaYEHHE
TPAH3HUCTOPOM g R9 - 2KO, 4robbl He M3MEHATE KOIPOUUMEHT yCHICHHS
(BBIXOA dMMHTEPA Pa3OMKHYTOIO KOHTYypa cucTeMHl. Rc Moxer 6biTe nobabnex k Cc
3a0alolero ycTpoiicTa) | nd monydeHus Oonbuicit TMOKOCTH NpH pPasiMYHBIX YCIOBHAX

pabothl. [nanasonsl 3HageHuit Cec u Re: 1 + 100n u 5 + 30K,
B 3aBHCHMOCTH OT THIIa BHIXOZHOTO TPaH3NUCTOPA.

15| BXOJJ OTPAHUYEHUS | BHewHuii TpaH3HCTOP 3ailMineH OT NepeHanpskeHUa BHYTPEHHUM
HMITVJIBCA cTaOHIUTPOHOM, PacTionaracMeIM Ha 3TOM BBIBOAE M COEAMHCHHBIH
OBPATHOI'O XOA ¢ BeiBoaoM 14. Jemrens R3/R2 onpenensier 3HadeHye orpaHude-
(npenennepesanpsxenns) | Hua: Uovp= (%é +5- 10") ‘R2+22,5.

16} HATIPSDKEHUE Tok KOIEKTOpa BHYTPEHHETO 3aJal0INEro YCTPOHCTBA, KOTOPBIH

N TN TAHUA ynpaBnser BBIXOQHBIM TPAaH3UCTOPOM, UIAET Yepe3 ITOT BHIBOL]
.| SAJAIQUIEIO Buewmnnii pesucrop R6 orpaHnumBaeT MakcHMalbHBIN TOK 6a3sl
YCTPOUCTBA BHEILHETO TPaH3HCTOPA.
{(BXOI KOJUIEKTOPA
3a/1a1011er0 YCTPOHCTBA)
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Tabn. 5.3. 3nelcrpwlec1me xapakrepuctuku (Us = 14.4V, - 40 °C < Tj < +125 °C, ecnu uHaue He

OpEAENCHO). .

Cuvnon Tapamerp ‘Yenonue nenniTaukii | Munnvys | Obuiuno ym| EANKHHnA
Us | MuHUMansHOE ONOPHOE HATIPAKEHHE 3.5 \
I3 | Tox muranun Us=6V 5 18 25 mA

U3=4V 7 13 mA
Us | Hanpskenue nutanua 28 v
Uzs | HanpsxetiHe orpatiuetus crabuantpona | [z3 = 70mA 6.8 7.5 8.2 v
Us | BxoaHoe Hanpssxenue Huskuii yposes 0.6 v
Beicoxuii yposeHs 2.5 \4

Is | Tok #a sxoze Us = LOW -400 -50 _pA
Ule14 | Tox Hacbuenus 14 = 50mA 0.5 \
3a43I01LET0 YCTPOHCTBa li4 = 180mA 09 v

Usense | 3aucuue HanpskeHUs CYUTEIBAHMS Us=6+16V 260 320 370 mV

Inc | Cwrox 3apsna Us=53+16V -11.0 -9.3 -7.8 pA
Un=0.5V
! T=10+33ms
Inp | Cw Tox paspaga Us=53+ 16V 0.5 0.7 1.0 A
Un=0.5v
T=10+33Ims
Inc Us=53+ 16V 7.8 22,0
Inp Un=05v
T=10+33ms
Cwm. npum. 1
Isrc | Ipouent Toxa Ha BrIXORE, ONpeaenstOmErD 90 94 98.5 Yo
Isense Hayano ynpasleHHA MEANCHHBIM
BOCC (prc S 8), npum. 1.
Tsrc | NpogomxhTensHOCTS HIMEHEHHOTO KO- Csre = 10 0.8 S
¢uumenta t&/T, nocne sanycka SRC dpynxkunn) R7= 62K
(pery;THpOBKH MEUICHHONO BOCCTAHOBIEHHA)
(prc 5 8)
Uzis | Hanpaxenue 3alLUTHI BBIXOAHOTO
TPaH3HCTOPA F10 HANPAKCHHIO lis=5mA 19 22.5 26 v
Hanpaxenue crabunurpona lis=2 mA 18 21.5 25 v
tp Bpema nocTosuHoH Us=H=25V 0.4 1.1 18" S
NPOBORHMOCTH Cp=1p0
R7=62K
Ussat | Hanpsxen#e HachILIeHHA BBHIXOAA ls= 18.5mA 05 v
YNpaBneHHs TAXOMETPOM Is = 25mA 08 \4
I6 leak | Tok yreuku spixona ynpasienus raxomerpor Us= 20V 50 UA
Uz7 { Hanpaxente crabuaMTpoHa 17 =20mA 19 27 v
Uiz | OnopHoe Hanpsxenue 1.20 1.25 130 \4
IIpumeuauue:

1. KoadpuuneHt yMeHsienna HacenuuenHoctn td/ T pacuuteiBaerca no dopmyne: u_

3. HIGH (H) - Beicokuii ypoBens curnana; LOW (L) - Huskuil ypoBeHB Cirsana.

3AUHTA JAMIA

1

1+Inc/Iup
2. Isense = Ico1l, KOrza BRIXOAHO# TpaH3ucTop JlapnMHITOHA HAXOAUTCA B aKTHBHOMH obnacty.

3aumTa Jlamna peanu3oBaHa BHEIUIHNM CTaOHIHTPOHOM, eCM 3Ta QyHKIMs HeobxonumMa (puc.
5.4). VDz: 3amuiiaeT BEIXOAHOH KacKajl, COCAMHEHHUE BHIBOZIOB 6 1 7 3a1iacT BbIXOAHOM TPAaH3UCTOP
Ha BeiBoae 6. Kpome toro VDzi 3ammiaer BXon UCTO4HMKa muTaHuA (BeIBOA 3) M Jarunk Xosuma.
Pesucrop R4 Heobxonmm ans orpannueHus Toka VDzi Bo BpeMs eperpysku.
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Puc. 5.6. OcHoBHEie GOpPMEI CHTHANOB.

YMEHBIIEHHUE BPEMEHH HACBIIREHHOCTH
MPH HA3KO# U BLICOKOHN YACTOTE

INpu yactore Hwke 10 T'u (300 o6opotoB B MUHYTY [UIZ 4 UMIHHIPOBOIO ABHTATENs) BpeMs
BBHIKITIOUEHHA JOCTUTAET NMPENeNbHOT0 3HaueHuA (50 Mc) M 3aTeM cXeMa MOCTENEHHO TEPAET YNpasJieHUe
JUTHTEJIBHOCTBIO 3aMKHYTOIO COCTONH Ml KOHTaKTOB IIPEPBIBATENA MOTOMY, 9To D=T - 50 Mc.

Ipu 200 F'u (6000 060poToB B MHHYTY [UIA 4 UMITHHOPOBOIO ABHIaTeNA) MONE3HOe BpeMsA JUIA
NIPOBONUMOCTH - MeHBIIIe eM 3,5 Mc.

Ecnn ncnonesyemas karynlka 3aKHraHHA HMeeT napaMeTpsl - 6 MIH, 6 A, BpeMs BRIKIIOUEHHA
yMeHBLIaeTcA, 4T00bI yCTAHOBUTHCA Ha HYJIb, H CXEMa TEPAET YIpaBlieHAE JUTHTENbHOCTRIO 33aMKHY TOIO
COCTOAHNA KOHTAKTOB IpEphIBATENA. s

YMEHBUWEHHE BPEMEHH HACBIIIEHHOCTH P
B CTATHMECKHX YCAOBMAX

B crarnueckux ycnouax mpy Cr = Cw, KaK PeKOMEHAYETCH ¥ eCT¥ MCIIONB3YIOTCH 3HAUYCHHA
cxeMsbl (pHc.5.4).

H___ 1
T 1+Inc/lup
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TNEPEXOJHAS XAPAKTEPHCTHKA

CucTeMa 3a)KUraHUs JOMKHA NOAAEPKUBATE SHEPTHIO MOCTOAHHOM aXe B YCAOBHAX YCKOPEHHS
H yMeHbiIeHHs 060poToB ABHratens Huxe 80 I'u. ITH COCTOAHHA MOT'YT MOJEIHPOBATLCA OCPENCTBOM
CHIHAJIOB I'eHEPATOPa € JIMHERHO MOOYIHPYeMOH ‘lacmoﬁ mexay | I'u u 200 I'u (310 cooTBETCTBYET
H3MeHenH:o oT 30 10 6000 060poToB B MHHYTY 754 -LHIHHAPOBOTO ABUTATENR).

YHPARIEHHE LM TEABHOCTBIO
3AMKHYTOI'O COCTOAHMSA KOHTAKTOB NPEPLIBATEJA

Vnpasisioiad 11enb MIHTEILHOCTH 3aMKHYTOTO COCTOSHHS KOHTAKTOB NpEPLIBATENs Onpenensd-
€T BpeMs NPoBOAMMOCTH D BBIXOIHOTO TPaH3HETOPA OTHOCHTEIILHO YacTOTHI BpALlCHHS KB nBurarens,
MHMTAIOMIETO HANIPAXKEHUA M XapAKTEPUCTHK KATYILIKH 3KUTaHHUs.

Ha orphuarenbHoM xpae 3aliHero GppoHTa BXOAHOTO CHrHAJMA AaTyMKa Xosuia KonzeHcarop Cw
HAYMHAET Pa3pAKaThCA ¢ NOCTOAHHBIM TOKOM l11p. Korna nukoBoe 3HaueHHe TOKA KaTyIUKH 30KHMAaHHA
JOCTHIHYTO, 3apsiibl KOHACHCATOpa ¢ NOCTOAHHBIM TokoM liic = 13.3 - 1o, ¥ TOK KaTymiKH 3aKuraHus
COXPaHAETCH NMOCTOAHHBEIM, 33 CYET YMEHbIUCHHS BPEMEHH HACHILIEHHOCTH GJIOKOM YNpaBicHHS W
CHJIOBOTO BLIXOOHOTO TPAH3HCTOPA. :

Konpnencarop Cr 3apsmkaeTcs Ha NMOJOMKHTENLHOM Kpae nepeaHero GpoHTa BXOJHOTO CHIHana
Aar4uka Xomia ¢ TOCTOAHHBIM TOKOM lioc. JDIHTENBHOCTD 3aMKHYTOTO COCTOSHMA KOHTAKTOB NpephiBa-
Tensd, H, CNCAOBATENBHO, HCXOAHAA TOYKA NPOBOAMMOCTH TOKA KATYHIKH 3a)KHIafiud, ONpEAenseTcs
orHomeHuem Mexay Uion Un.

HNonoxuTenbHbIN rHCTEpE3HC A06aBNEH K KOMMapaTopy 3afiepXKH, YToObI H30exaTh MoGOYHOTO
s dekra u Cr 6bIcTpO pa3psikaeTcs Ha OTPHUATENBHOM Kpje BXOJHOTO CHIHaJIa JaT4uka Xomna. Takum
obpasoM cpeaHee HanpskeHHE Ha Cw YBEJIHYHMBAETCH, €CJIM YaCTOTA BPALUCHHUS ABUIATENA YMCHBIAET-
€% X Ha060pOT YBEIUYHBETCS, YTOO b NTOANEPKHBATE MOCTORHHBIM oTHOMEHHE td/T npu nroboii yacTore
BpallleHH apuratens. t¢/T coXpaHAeTCa NOCTOAHHBIM, YTOOB! YNPaBNATL MOIHOCTLIO PACCEHBAHUA H
HMETb JOCTATOYHOE BpeMs AS YCTPAHEHHS HHM3KMX SHEPreTHYECKMX HCKPOBBIX paspsaioB BO BpeMs
YCKOpEHHA.

3ALHMTA OT IOCTOAHHOH IPOBOAMMOCTH

Cxema 3alUMTHl OT NOCTOSHHON NMPOBOOMMOCTH KOHTPOAMpYeT BxoaHOH curHan, 3apsaaka Cp
TIPOHCXOAHT NOCTOAHHBLIM TOKOM, KOT/18 CHIHAJ AATYHKA BLICOKOTO YPOBHS M Pa3pAKaeTCs, KOTa CHIHan
JaT4MKa HU3Koro ypoBHs. Ecnin BxonHo# nToroBbilf ocTaTok BHICOK B TedeHHe BpeMeHH aonbiite 4eM Tp,
HanpsxkeHHe Ha Cp JOCTHraeT BHYTpEHHEro GHKCHPOBAHHOTO 3HAYEHHs, BHIHYXKAAIOIIETO K MeIeH=
HOMY YMEHBILEHHIO TOKa KaTYIIKH 38KHIaHHA, YTOObl YCTAHOBHTL €10 Ha Hy/lb., MeaneHHOEe yMeHb-
HleHHe Heo6X0aMMO ANA TOro, 4To6H H3GekKaTh HexXenatenbHbIx UCKp. Koraa Bxoauol curxan uzer
CHOBA B HU3KOM YPOBHe, T0 Cp CTPEMHTENBHO paspskaeTcs U TEKYUIHH KOHTYp ynpasieHus paGoraer
KaK OGBIYHO. .

Bpems zanasnmsanua Tp:  Tp (sec)= 18- Cp- R7, rae R7 - pesuctop cMeleHus Ha sbisoe 12 (8 K)
1 Cp - KOHIEHCATOp 3aA€ep>KKH Ha BhiBoAe 9 (B MKD
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Puc. 5.7. 3aituTa OT NOCTOAHHOM MPOBOAHMOCTH.
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VIIPABJTEHME MEJVIEHHBIM BOCCTAHOBJEHHEM

Ecnn Isense He 30CTHT 94 % OT HOMHHANBHOF BEHYHMHBI IIEPEA OTPHLIATENBHBIM KPAEM BXOJHOTO
CHrHajla JaTuhKa XoJUla, KOHIACHCATOphl Csrc H Cw OBICTPO pa3paxaloTcd, NMOKa CHIHAJ JaT4HKa
"Hu3ok". Ha caenyromeM nonoxuTenbHOM BXOJHOM CHIHAJIE TOK Harpy3KH HaYUHHAeTCAd HEMEWLIECHHO,
10 JOCTHXKEHNA MaKCHMyMa Tdesat, TONIA HAMpPsKeHNE Ha XoHAeHCaTope Cske yBENMUHBAETCA TMHEHHO
0 BEPXHETO ypoBHA. B TeueHHe 3TOro BpeMEHH BOCCTaHOBJICHHS Tsre, HanpskeHHe Npeobpa3oBaHo B
TOK, KOTOPBI# MOCTYTAET OT TOKA 3apANKH KOHACHCATOPa 33CPKKH B MOAYNALHH Tdesat. 310 03Ha4aeT,
410 Tdesat MEZTIEHHO YMEHBILIAETCA 0 ONpPEAENEHHOrO 3Ha4€eHHA (focne BpeMeHH Tsrc), HOMMHANIbRAS
BeiHuHHA 7%.

Bpems Tsrc mpeacrasneHo dopmyinioii:  Tsrc = 12,9 - R7 - Csre (Mc),
rae R7 - pesucrtop cMmeiuenns Boisoaa 12 (B K) u Csre - koHaeHcaTop BbiBoaa 8 (B yF).

"TUHUUULIU UL
-

S i Y A |

Ucm . Tsre

Dst, %

Puc. 5.8. SRC: Hepocrarok Icoll M BpeMeHHas 3aBHCHMOCTb aKTHBHOH obnacTu:

H) - BxozHo# curHanm; Ic - TOK Karyimikd 3axuranus; Ucw - HampskeHHe Ha KoHaeHcatope Cswc,
Dst - NpoueHT 0T NPHIOXKEHHOTO YMEHbILICHHA BPEMEHH HACHIIIEHHOCTH.

OTPAHHUYEHUE TOKA

Tok B KaTymike 3aKHIaHHA TIpOBEPAETCA, M3MepAA lsense, TEKylMii Yepe3 HHAMKATOpPHEIN

PE3HCTOP CYHTHIBAHNA RS Ha IMHTTEPE CHIIOBOTO TPaH3HCTOpa. Popmyna 14 Isense:
Isense = Icont + L1a.

Korna manenne HanpskeHus Ha pesnctope Rs NoCTHraeT BHYTPEHHETO MOPOTOBOTO 3Ha4CHHA
KOMIAapaTopa, KOHTYp 06paTHOM cBA3K 6yaeT nHUUMHpOBaH, OPCHPYA MEpeXo BHIXOZHOIO TPaH3HCTO-
Pa B aKTHBHYIO 00ONACTh H Isense COXpaHAETCA MOCTOAHHBIM (pHc.5.6) B stoM cyyae:

. Isense = Icoil.

Korna MakcHMaNbHBIH TOK KaTYIUKH 3a)KHMraHMA, 3a/laHHBIA pe3HCTopoM Rs, momwkeH ObITh

YMEHBLLIEH WM YBENTHYEH, HCTOb3yeTca BemoMorarensHbli Jeantems R10/R11: .
Icpeak (A) = 0,32/Rs - (R10/R11 + 1).

3ANIHTA OT OTPHLATEABHOIO HMIIVJIBCA

EciH TpeGyeTca npasHabHas paGoTa B TCUEHME KOPOTKHX OTPHIATENLHEIX MMITYNBCOB, TOTAA
JOJDKHB OBITH HCONB30Bavk anoa VDs u xonpencarop Cs.
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OI'PAHHUYEHHE NEPEHANPAXKEHUA

HanpsxeHHe KO/LIEKTOpa BHELIHETO TPAH3HCTOPA CYUMTHIBAETCA ACANTENEM HanipsxkeHnda R2, R3.
VBenuueHHne conpoTHBICHHA R2 K ymeHbieHHe R3 NPHBOOMT K YBEIHUEHHIO IIOPOra OrpaHHuCHHA
HanpskeHHs. Lenouka Ro, Co sRseTcs 3eMEHTOM KosleGaTeIbHOTO KOHTYPa YIapHOTO BO36YXICHNA,
T.€. ONpEAENAET BETHIHHY H CKOPOCTb HapacTaHHA BTOPHYHOTO HANPHKEHHA, pa3sBHBAEMOT0 CHCTEMO#H
3axurannd. Ro orpannuMBaeT €MKOCTHOM TOK 4epe3 BBIXOAHOH TPAH3UCTOP B MOMEHT OTITHPaHHS
nocnenHero, ecau Co paspskeH. 3HadeHHe Ro 1 Co 3aBHCHT OT HCMONb3yeMOTO BHEIIHETO TPAH3HCTOPA.
Kpome Toro pesucrop R13 orpanHuMBaeT nepeHanpsxeHHe, Naxe KOrha MHTaiollce HanpsmKeHHE
OTKJTIOUEHO BO BPEMH NEPeHANIPSKEHHA.
Mpumevanne:

1 - KP1055XI11 ("B3IIN", Boponex), KP1055XI12 ("KPEMHMMR", Bpanck) u KP1055XII4
("OPBHUTA", CapaHck) ABIAIOTCA MOJHBIMH aHasloraMu 1L.497B (napaMerpsl H Ha3HaueHHE BHIBOIOB
MOJIHOCTBIO COBNAAAIOT).
2 - KP1055XTI11, KC1055XTI1, KP1055XI11 oTmualoTes TolAbKo HCTIOTHEHHEM Kopryca:
P - nmactmaccoBblii kopnyc; C - CTeknokepaMuueckuii kopryc; @ - Ui MOBEPXHOCTHOTO MOHTaXa.

2. 1L482 (DIP16)/ L482D1 (SO16) - KOHTPOJLAEP CHCTEMbI 3AJKHTAHHA C JATMHKOM XOJLIA
BuinosiHsiembie pyHKUHHS
» IIpamMoii 3anyck BeixoaHOTO TpaH3ucTopa JlapivHITOHa;

» 3auuta damna;

» BbIXol ynpaBneHHs TaXOMETPOM,;

» 3alIHTa OT NOCTOAHHOMH MPOBOAMMOCTH;
» Perynupoanue yrna onepexeHHs 3aHraHus;

» OrpaHn4eHne MaKCHMATLHOTO TOKA KaTyLUKH 3QKHUTaHHA;
» BcTpoeHHBIH 3alMTHBIH CRAGHIUTPOH MO IIHHE MHTAHHS;
» 3allMTa OT NepeHanpskeHui CHIoBoro Tpansucropa JlapauHrToHa;
> 3alliHTa OT HeNpaBHJIbLHOTO (06PaTHOTO) MOAKITIOYEHHA aKKYMYJIATOpHOH baTapeH.
Taba. 5.4. Dnexrpuueckue xapakrepucTHKH (Us = 14.4V, - 40 °C < Tj < +125 °C, ecnn HHaue He
OMpEAEIIEHO) - CM. cXeMy pHc.5.9, ans kopryca DIP16.

Cumaon flap P Yenopue ucnbivaurii | Musuvym | Tun.3u. {Maxcumym| Exununna
Us | HanpsxeHne nmuTaHus K 6 28 \%
Is Tox nuTaHus Uiz=4,5V 25 mA
Uz12 | Hanpmxenne orpanuuenns crabuaurpona | [z12=70mA 6.5 8.8 A\
U2 | Bxoasoe Hanpmxenue ¢ AX Hu3kuit yposeHb 0.5 v

Bricoknif ypoBeHb 2.5 v
12 Tok Ha BXoA€E U2=L;Us=6+16V -12 ‘ -1 mA
Usz | Unnr. IX  HanpsxeHue ctabunurpona | Inz = 10mA 19 22 25 v
Inz | Tok crabunmtpona (5 BbiBOA) t=10ms; T=25°C{ 100 mA
UcEsat| Hanpaxenue lo=70mA 0.6 v

(U)14 18)| sanatomero ycTpoiicTaa To = 150mA 04 1.0 A4

Usense | 3nauenne HanpsieHnA CHHTbIBAHHS Us=6~16V 200 400 mY
Isp [ C2 Tok paspana Us=6 +16V 0.2 34 A
Isc [ C2 Toksapana 5 20 A

Isc/lp 6 35 A

HanpskeHne orpanHyeHis,3atlnThbi
Uovz |ot nepenanpsxennii. fovz=5 + 15mA 25 30 35 v
HanpsxeHne crabunurpona Tams=25°C
U7 | Onopoe Hanpsmxenne 2.5 35 M
tp Bpems 3a10MThl OT NOCTOAHHOM Ui =HIGH 1 3 5 S
nipoBoauMocTH {8 BbiBoa) cM. puc. 5.10 | C1=1p0
td Bpems ymeHb HACBIILEHHOCTH Us =14V, f= 40Hz 06 1.2 1.57 ms

19 leak | Tox yreuxu (sbiBoa 9) Us =5V 10.5 nA

I6leak [ Tox yTeuxn (BriBox 6) Ue =5V 10.5 A
Us | Bxon ymeHbiueHss BpeMeHn l6 (snk) =0.5mA 0.7 v

HACBIIIEHHOCTH (HH3KHH YPOBEHB)
Ul | Beixoanoe Hanpsmxenne U=LOW [ lsmky=0 0.3 \
YAPABACHHA TaXOMETPOM (ssnk) =1mA 12 v
U=HIGH | ] sm)=]1.SmA 3 v
. fonk) =2 SmA 3 A4

P-Y
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BbIXOZ CUTHAJIA HA TAXOMETP

1

BXO/l CUTHAJIA JATUHKA XOJLNA 2 [

VTPAB/IEHHE 3AIEPXKON 3 [
TAAMEP 3ATEPXKKH 4 [
HATIPSDKEHUE TIMTAHHS 5
JIATYMKA XOJLA [
CHMTHAJl YMEHBLWEHHA P [
BPEMEHH HACBILIEHHOCTH

OTIOPHOE HAMPAXEHUE

7[

TAAMEP 3ALIUTHL OT 8 [
TIOCTOSIHHOW NPOBOAMMOCTH

BbIXO[ CHTHAJA YTIPABJIEHMA
BbIXOAHBIM TPAH3HCTOPOM
{BBIXOM IALAIOLUETO KACKALLA)

OrPAHUMYEHHE TNEPEHATIPSDKEHUA

HATIPSOKEHUE NMUTAHKSA

BBbIXOHOI O KACKATIA
(KQJLNEKTOP 3ANAIOLIETO YCTPOACTBA)

3A3EMIJIEHME (ObLiT)

UCTOYHUK NMUTARKA

BXOIl CXEMb! 3ALLIMTHI IO
HATIPAKEHUIO (3ALIMTA JAMITA)
BXOA OFPAHHYEHHSA TOKA
(CYMTBHIBAIOLIWA BXOM)

BBIXO/1 BO3BPATA
TNOCTOSSHHOM NMPOBOAHUMOCTH

PHc. 5.9. Lokonenka L482 (DIP16). !

R7
Ra K10 VDs
° 3 ¢—o
5 ﬁ éks 4
SATAIOWEE 1.482 - Dsks
o— 1 YCTPOHCTBO : 1
7 CHIHATA (toN) O
OTVMECKOE I%ﬁ%ﬁ?%ﬁ;l loov 1 1%27
i
o—| 2 YCTPOACTBO [ A
6 YIIPABJIEHUA TIEPEHANPAXEHNA) RS VTI1
o ) Ki8 BU9IIR
i S -
3 CXEMA |«
H VITPABJIEHHS |— | AT AN RACK AT R4
H 4 3ANEPKKON Y Re K50
Cs
" < OIOPHOE zCng“ =
HATIPSDKEHME | CXEMA JALIMTSI H
T TIO HATIPSKEHHIO
FALOHEE (3ALLIMTA IAMIIA)
CHAJ P
§ HACbluxEL}-lIE{OCTH N
R CXEMA
MI0 CKBAXHOCTH KOHTPONIS
7 TOKA
Cl CXEMA _ |« 3 E
3 BPEMEHHOI [— V?ﬁ?ﬁo
140 3ALIMTHI P OTCEuKH
3
. Puc. 5.10. CrpyxrypHas cxema L482 ¢ HaBECHBIMH 3EMEHTaMH.



BbIXOJ1 CHFTHAJIA HA TAXOMETP

BXOJ] CHTHAJIA JIATYHKA XO/LTA 2

YTIPABJIEHHE 3AJEPKKOM 3
TAWMEP 3AJIEPXKH 4
HATPSDKEHHE NTMTAHUA s
DATHHKA XONNA

CHTHAN YMEHBIUEHHA 6
BPEMEHH HACBILEHHOCTH
OTIOPHOE HATIPSDXEHHE 7
TANUMEP 3ALHTHI OT 3
MOCTOSIHHOM NPOBOAUMOCTH

Puc. 5.11. Hoxoneska L482D1 (SO16).

9 BXOI
] (CYMTHY

HATIPADKEHHE NTUTAHMS
] 14 BLIXONHOIO KACKAZA
(KOJLIEKTOP 3ASAIOILEIO YCTPORCTBA)

] 13 3A3EMJIEHME (OBLUMI)

] n HCTOYHHUK THTAHHA

BbIXOO CUTHAJIA YITPABJIEHHA
] 16 BBIXOIHBIM TPAH3HCTOPOM
(BBIXOR 3ATAIOLETO KACKAJIA)

] 15 OrPAHMMEHHUE NEPEHANPSXEHHA

] 12 3 AEMIIEHME (OBRWM CHPHATSHb)

] 10 BXOI CXEMBI 3AWMTHI MO
HATIPSDKEHHIO (3AILIMTA JAMIIA)

’AHHUEHHA TOKA
TOLHA BXOI)

Tipumeuanne. Berpeyarorea mukpocxemsi L482D1 B kopriyce SO16, HMeromue Takylo e IOKOJICBKY
BBIBOJIOB, KAK y MUKpocxeMbl L482 B kopnyce Tuna DIP16.

R
Ra Kl70 VDs
o —T3 +——o
5 RIO[ é éks 4
IATATOWEE 1.482D1 68R 8KS
o— YCTPOHCTEO |t 14) 1
7 CHIHAJIA (toN) VDz o
CXEMA 3ALLMTE I YooV R6
TIOTUYECKOE 110 HAHPSDKEHHIO| 1K67
o—{ YCTPOWNCTBO [ e Eam, 15 v
6 YTIPABJIEHUA NEPEHANPRXEHNSA) RS VT1
A R 2 K18 BU93IR
. CXEMA YITTPABJIEHHA] (BU930Z)
CXEMA |l Ly BBIXONHBIM % . o )
<« TPAHIUCTOPOM L LN
);HP%%J;IEFO? — P GALAIOLLMI KACKAZ) é R4
AL A 13 *¢ Ks0
C3
OTIOPHOE =
HATIPSDKEHUE | n
11
3 TIEL c4
YErRo cl%no =
CHIHAJIA j-u] 0
HACHILEHHOCTH] :
CXEMA 3ALIUTH!
C&ggykﬁ'&“{:m 110 HATIPAXKEHHIO 10|
(GALMTA JJAMITA) * MR
CXEMA _ |« e @ "
CXEMA 2K0 R1
23 BPEMEHHOI |— KOHTPOJIA 5 -
3AIUTHI ' TOKA .

Pnc. 5.12. CrpykrypHas cxeMa L482D] ¢ HaBeCHBIMH 37IEMEHTaMH.
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Tabu. 5.5. MakcuManbHbI€ peXkKHMBI paboThL

Cumeon TMapaMetp 3HaueHHe Enunnua
Up | Hanpsxenne lamna 100 v
Ur | O6parHoe HanpmkeHHe 6aTapeu - 14 v
Tj, Tstg | [Hana3ox TeMneparyp -55++150 °C
Ptot | Paccenpaemas MOIHOCTB
T =4+90°C nnaSO 16 1.2 W
T=+90°C anaDIP16 0.65 W

ONUCAHHE

1482 - unrerpanbHas MHKpOCXeMa, paspaboTaHHas 1719 HCTOb30BaHHA ¢ N-P-N TpansucTopom
ﬂapﬂlrlHl’TOHa B CHCTCMaX 3aXXHIaHHA C JaTYHKaMH Xonna u KaTyiKaMH{ 3KHraHHf ¢ BbICOKHMH
IHEPreTHYECKMMH XapaKTEpHCTHKaMH. YNpaBIACT JHEprieil, HAKOTUICHHON B KaTyIlUKe 3KHTaHuA H
YMEHbIIIEHHEM BPEMEHH HACHILEHHOCTH BbIXOOHOTO TPAH3HCTOpA JlapnHHITOHA, YTOOB OrpaHH4HTHL
PacceHBacMOI0 MOIITHOCT.
L1482 Ttakke ucnonbiyerca B Gonee CIOXKHBIX ABTOMOOHJILHBIX JNMEKTPOHHBIX CHCTEMaX, KOTOpbi€
HCMONB3YIOT MHKPONPOLECCOPHLIE LIEMH.

Tab6n. 5.6. Haznauenue BbiBORoB (pHC. 5.9. - 1 DIP16).

Ne Haspanue DyHKUHA

1 | CUT'HAJI BPEMEHU Hu3knit ypOBEHb CHIHana Ha 3TOM BBHIBOAC YKa3biBAaeT, KOIAA BbI-
NMPOBOAMMOCTH XORHOH TPaH3HUCTOP JlapIIHHITOHA HAXOAMTCA B COCTOAHMH "BKJIIO-|
(BBIXOZ cHrHANA Ha TaxoMeTp)| YEHO, TO €CTh KOTa MICKTPHUYECKHi TOK TpoTeKaeT Yepe3 K3.

2 | BXO4 CUTHAJIA Bxoa ni1s BHIXOAHOTO CHrHana ¢ aat4vka Xonna. BeICOKHH ypoBEHB)
JATYHKA XOJUIA CHIHANa Ha 3TOM BBIBOJC pa3pelllacT 3anyck Toka B K3.

Hckpa obpasyercs npH nepexoae BLIXOAHOTO CHIHala AaT4MKa Xomna
€ BBICOKOTO YPOBHS Ha HH3KHil.

BxoaHo#t cHrHas, oT BHIXOOHOTO Kackaja ¢ OTKPHITHIM KOJIIEKTOPOM
Aarurka Xosna, uMeeT pabounii UHKNR (CKBOXHOCTB) 06b1uHO 70 %,

3 | YIIPABJIEHHE CpeznHee HanpsXeHHE Ha KOHAEHCaTope C2, COCAMHEHHOTO MEXIY]

3AJIEPXKKON BBIBOAOM M 3eMi¢iH 3aBHCHMT OT HacTOTHl BpalliEHHA ABHrareis H
HaNpKeHHA NHTaHuA. OTHOLeHHE Mexay HallpshxkeHHAMH Uczu Ucs
OMnpeAcnAeT CHHXPOHH3ALMIO YNpaBJICHHA 3aJCPXKKOH.
Pekomenayemoe snaueHue 100n, u 100K - pesuctop R11 HaBhIBOZRE 7,
Jins ontumu3npoBaHHo#t paboTei yerpoiicTea, C2 = C5.

4 { TAUMEP Konpencarop C5, coeaHHEHHBIH MEXy 3THM BBIBOOOM H 3emiei
YITPABJIEHUA 3apAXKaeTCs, KOTAa CHIHAJ AaTYHKa X0J1/1a BBICOK H pa3psKaeTcs NpH
3AJAEPXKOU MEpexXoie CHrHaNa ¢ BLICOKOTO Ha HH3KHil. PekoMeHayeMoe 3HaueHHE

) qs CS 100n u 100K ansa pesucropa R11 Ha Beioze 7.

5 | TIMTAHHUE JATYMKA | OroT BBIBON MOXKET HCIIONB30BaTLCA, YTOObI 3aIMTHTEL JaTYHK XO0N1a)

XOJLIA OT NepeX0OHbIX NPOoLEeCcCoB HanpkeHuA. Pe3uctop Ra orpannyusaer
TOK Ha BHYTPCHHEM CTaOHIHTpOHE.

6 | CHTHAJIBPEMEHH BbIX0AHO# CHMHAN C OTKPBITOTO KOJIEKTOpa, ITOT CHIHAN MMeeT|
YMEHBUIEHHA BHICOKHH YpOBEHb, KOTAA BBIXOOHOH TpPaH3HUCTOp Jlap/IHHITOHA]
HACBILEHHOCTH HAaxOQMTCA B COCTOSHMH YMEHBLIEHHA HACHINEHHOCTH (TEKyLice
(curkan pasMarHHUMBaHHA){ OrpaHHUYEHHE), cM. td ( puc. 5.13.)

7 | ONOPHOE Pesucrop R11, coeanHeHHBI# METy 3THM BHIBOROM H 3EMJICH, yCTa-
HAINPSDKEHHE HABJIHBAaET BHYTPEHHHUI TOK, YNpapIdeT BHEIIHUMH KOHACHCATOPaMH

ynpasienus 3anepxkoii (C2u C5) u 3a1mToii OT NOCTOAHHOH NPOBO-|
auMocTH (C1). PekoMennyemoe 3uayenne 100 K.

8 | TAUMEP 3ALIMTLI Konzgencarop C1 coeauHeHHBIR MEXy 3THM BBIBOZOM H 3eMueii on-]
OTNOCTOsIHHOU PpeAeNseT 3a[CPKKY 3aIUThI OT NOCTOAHHOH MPOBOAHMOCTH, tec (pHC.
MMPOBOJIMMOCTH 5.12).Tlpu C1=1 mx® 1 R11 = 100 K, THNH4YHasA 3aepXKKa paBHa | C.

9*| BbIXOJ CUTHAJIA 3A-| Huskuit ypOBEHb CHTHANA Ha 3TOM BbIXOJE MHHLMHDYET 3alMTY OT
HIUTH OT NOCTOSH-| nocTosnHOH NpOBOAMMOCTH, KaK MOKa3aHO Ha pHc. 5.14. OGbIYHO)
HOU IMTPOBOAMMOCTH| npogomxHTenbHOCTb BpeMeHH (R Gonbiue weM 100 Mke.
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Ne Ha3sanue DyHKUMA I

10*| CUUTBIBAIOILIAN Bx0z OrpaHHYEHHA TOKa KaTyLIKH 3aXHTaHnd. ToK u3Mepaerca Hall
BXOI pe3ncTope Rs. Tekyuee 3Ha4eHNE OrpaHHYCHHA PaCUHTBLIBAETCA MO
(8x0n Orpannuenys Toka) | popmyne : Isense= Usense - R1 + R2/Rs - R2. /

11*| 3ALIUTA ZAMIIA C noMousIo BHelHero aenutend R8/RY nopor 3ammre MoxkeT ObITh
(BXOZ CXEMBI 3aLLHTSHI H3IMEHEH M pacuMTbiBaeTca no ¢opMyne: (3HaueHHe pe3ucTOpa RY)
110 HanpsHKEHHIO) JOKHO ObITh Gonbie yem 4K0) Upn=8.5 - (R8+R9/R9) + 5-1 0"R8.

12* UCTOYHUK Bxoa nuTaroniero HanpsxeHus, 06b14HO 7V. CTabUIHTPOH yCTaHO-
NUTAHHA BieH Ha BXxone. Buemmuit pesucrop R7 orpanuumsaer Tok uepes

CTa0WINTPOH NPH_BbICOKMX MUTAIOUIHX HANMPAKCHHIAX.

13 | OBLUMH (zeman) JTOT BHBOJ JODKEH OBITh COCTHHEH C OGIMM MPOBOJOM.

14 } KOJUIEKTOP Tok KoIUIEKTOpa AJiA BHYTPEHHETO 3a/1afOLIET0 YCTPOHCTBA, KOTOPOE]
3AJAKOUIEIO YTIpaBJIA€T BHEIMHHM TPaH3HCTOpoM [aplHHITOHA, HAET Yepe3 IToT|
YCTPOHUCTBA BbIBOA. Brewnnit pesncrop R10 orpannunBaer paccenBanue Ic.
(BanpaxKeHME MUTAHHA | 3HAYCHHE DE3NCTOPA 3aBHCHT OT MCIIONB3YEMOTO TPAH3HCTOD:
BbIXOZHOTO KacKala) JISPNHHITOHA W OrpaHHYeHHA TOKa B KaTYIlKe 3aKHIaHUA.

15 | BXOA OTPAHUUEHHSI| Bbixoanoli TpaHIHCTOp 3aIUMILEH OT NepeHanpKeHHS C NOMOMILIO]
HNMITYJIBCA OX. BHYTPEHHETO CTaOHIMTPOHA, pacmonaracMoro Ha 3TOM BbIBOAC
(orpaHnuenue BHentnuit genurens RSEi() ONpEAENAET 3HAUCHHE OIPaHUYECHHSA:
fepeHanpsHKeHHs) Uovp = (30/R5 +5 - 107) - R6 + 30.

16 | BbIXOA $opMHpYeT TOK YIIpaBieHHA JUIA BbIXOMHOTO TPAH3ZHCTOpa JlapaHHT-
3AJAIOLETIO ToHA. YToGBI rapaHTHPOBATh YCTORUHBOCTb M TOMHOCTD Toesar (Ce B
KACKAIA R9Y pomkHbl HCnonb3oBaThCa). PekoMenayemoe 3Hauenne wis RY
(curHan ynpaBieHHA 2K0, yTo6bl HE M3MEHATh KOIDPHLUHEHT YCHICHHA Pa3sOMKHYTOTO|
BbIXOAHbIM KOHTYpa cucTeMbl. Re Moxer ObiTh nobarner k Ce s nomydyeHus
TPaH3HCTOPOM) 6onbinef rHOKOCTH NPH Pa3IMYHBIX YCIOBHAX PaGoOTHI.

Jinanasonsl Ce 1 Re 1 1 + 100n u 5 + 30K B 3aBHCHMOCTH OT THIA
BBIXOQHOTO TPAH3HCTOpa.

[Iprmeuanne. (*) ITH BEIBOAbI OTHOCATCA TONBKO K MHKpOcXeMe B kopnyce THna DIP-16. [l sepcun
SO-16 -BBIXOAHOH CHrHaj BO3BpaTa MOCTOAHHOH NPOBOAMMOCTH He HCMONb3yeTcd H BLIBOD 9
CTaHOBHTCA BXOAOM OrpaHMYeHNsA TOKa. Brisoa 10 3amenéH sriBozioM 11. Beioa 11 cTaHOBHTCH BXOAOM
HCTOYHMKA NMUTaHWA, H BLIBOA 12 HCNONb3yeTCsA KakK OOLMI CHIHANBHBIH.

PABOTA CXEMbI

L482 ynpasnser BpeMeHEM 3aJlepKKH M MaKCMMASbHLIM 3HaYCHHEM TOKAa B NePBHYHOH LIETH
KaTylKH 33KHraHHA BO BCEM JHana3OHE YCIOBHH KCTMyaTalMy. TOK KaryiiKH 3aKHUTaHHA OrpaHHYeH
OMNpeAcneHHBIM YPOBHEM C MOMOILBIO CXEMBI C DTPHLIATENbHON 00paTHOI CBA3BIO, BKMOMAIOLIEH CYH-
THIBAIOLIMiT pE3HCTOP, KOMIIAPATOP, KacKa BO30YKACHH A U BRIKIJIIOYATENb THTAHHA.

Yrpapasiomas Lelb 3afepXKH JCPXKHT BBIXOAHOH Kackajl B aKTHBHOH 06GmacT Bo Bpems
OrpaHHYeHNA TOKa. BpeMs, xoraa BbIX0OAHOM KaCKal HaXOOHTCA B aKTHBHO# 00NIacTH (BpeMs yMeHbilIe-
HHA uacslmem{ocm), AOCTATO4 HO 4100BI KOMIICHCHPOBaTk BO3MOXHBIC BapHallM4, Ui COXpPAaHCHHA
JHEPIHH NMpPH YCKOPEHHH JBHTATENA; KPOME TOTO OHO OrPAHHYMBAETCA, YTOOBI H36€XKaTh UpE3MEPHOTO
PpacceHBaHHA MOLHOCTH.

YMEHBIIEHHE BPEMEHH HACBILIEHHOCTH B CTATHYECKHX YCJIOBHSIX

B crarnyeckux ycnoeusx, ecim C2 = C5 (kak peKOMEHIYETCA) M €CIIM MCTIONB3YIOTCA 3HAYEHHUS
cxeMbIHapHc. 5.101n5.12, td 1

T 1+Ix/bp
YMEHBUWEHHE BPEMEHH HACBILIIEHHOCTH ITPH HH3KO# 1 BbICOKO# YACTOTE

Tpn uactote ke 10 ' (300 060poTOB B MHHYTY ZNA 4 -UMAHHAPOBOTO JIBUIaTENs) BpeMs
BBIKIHOYEHNA JOCTHTacT NMPedeNbHOTO 3HaueHHA (50ms) n 3aTeM CXeMa MOCTENEHHO TepACT yIipaBie-
HHME JUMTENBHOCTBIO 33aMKHYTOTO COCTOSHMA KOHTAKTOB NpephIBaTens moromy, yro D =T - 50 mc.

Tlpn uactore Beume 200 I'm (6000 06opoToR B MMHYTY Mis 4 -LHIHHAPOBOTO JBMTaTeNs)
0JIE3HOE BPEMA JiJld MPOBORHMOCTH - MeHbilLie YeM 3,5 Mc.

Ecau ncnonb3yemas KaTymiKi 3aKHTaHHA HMEET XapaKTepucTHkH - 6 MIH, 6 A, Bpems BbIKIIIO-
YEHHUA YMEHBIICHO, YTOOBI YCTAHOBMTHCA HAa HYNb, M CX€Ma TEpAeT YNPABICHHE UHTENBHOCTHIO
3aMKHYTOTO COCTOSHHSA KOHTaKTOB NPEPHIBATEIIN.
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NEPEXOIHAA XAPAKTEPHCTHKA

CHL‘ICMR 38)KHraHus N0KHA NOAACP)KHBATL SJHCPTHKO NMOCTOAHHOMH Naxe BO BpeMA chOpCHHﬂ H
3aMe/lIcHHd 06opoToB ABHratend Hike 80 I'l. 3TH ycnoBHS MOryT MOAEIHpPOBATECA ¢ NOMOILBIO
CHrHAJI-TEHEepaTopa ¢ JIHHEHHO MORYaMpYeMO#l YacToToit Mexay 1 T'u u 200 I'u (310 cooTBeTCTBYET
H3IMeHeHRIo MeX Ty 30 n 6000 060poTaMH B MHHYTY 114 4-UHAHHAPOBOIO ABHTATENA,

.

YNPABAEHME JNHTEABHOCTH 3AMKHYTOIO COCTOAHUA KOHTAKTOB NPEPIBATE/IA

Vnpasnsiomas uenb JIHTEALHOCTH 38MKHYTOTO COCTOAHHA KOHTAKTOB NPephIBETEN, ONpeaens-
€T BpeM IPOBOAHMOCTH D BRIXOAHOTO TPAH3IHCTOPa OTHOCHTELHO YacTOTH BpallieHna KB, nutarome-
TO HANPsXKCHHA H XaPAKTEPHCTHK KATYIKH 3aHraHHa. Ha oTpHuaTenbHoM GpoHTE BXOOHOTO CHrHANa
natyuka Xosna koHzeHcaTop C2 HadHHAeT pa3pAXKaTbea ¢ NOCTOAHHEIM TokoM [ap. Korna Makcumans-
HOE 3HAYEHHE TOKA KATYMIKH 38XHIaHHA JOCTHTHYTO, KOHJICHCATOP 38pAXKACTCH MOCTOSHHEIM TOKOM
Isc = 13.3 - I3p H TOK KATYIUKH 38)KHTaHHA COXPAHACTCA NMOCTOAHHBIM. YMEHbIIEHHE HACHILIIEHHOCTH
NpOM3BOAKTCH KackafoM Bo30ynuTENs W BHemHHM TpausuctTopoM [apnuurrona. Komwpencarop C5
33pAKACTCH HA TONOKHTENLHOM (POHTE BXOFHOTO CHIHANA JaTYHKA XOana NOCTOSHHBIM TokoM lsc.

JUTHTENBHOCTE 3aMKHYTOTO COCTOAHHS KOHTAKTOB IIpEphLIBATENsA, H CICAOBATENLHO HCXOMHAA
TOYKa MOMCHTA MOCTYIICHHA TOKA B KATYIIKY 38XKHI8HU4, ONpesienscTca oTHomenHeM Mexay Ucz n
Ucs. MonoxureabHblit rucTepe3ne 106aBIeH K KOMAABPATOPY 3alepxkKH, 4To0bl Hibexars moGOYHbBIX
pesynbraro, H C5 65ICTPO pa3paxkaeTca Ha OTPHLATEIBHOM (pOHTE BXOOHOTO CHrHANA AATYHKa Xosa.

Taknm 06pasoM cpenHee HanpsxeHne Ha C2 yBeTH4HBaeTC4, €CIH Y4CTOTA BPAILiCHUA ABHTATENA
yMeHbIUAETCA H HaoGOPOT, YTOGK! IOANEPKUBATH NOCTORHHBIM KoadduumenT td/T npu nio6oit yacrote
BpalCHHA ABUTaTENS.

3anas/plBaHHE COXPAHAETCH MOCTOSHHBIM, YTOOB! YNpaBifTh PacCEAHMEM JHEPrHH H MMEThb
AOCTATOYHO BPECMCHH, 4yToOBl H30€XaTh HHM3KHMX JHCPreTHYECKHX HCKPOBBIX pa3psnoB, BO BpEMA
ycKopeHHS. BpeMs 3ana3ibiBaHus 33BHCHT OT XapakTepHcTHK K3 u HanpskeHMA MHTaHHA.

OrPAHMYMEHME TOKA

Tok B KaTyniKe 3a)KHT'aHH4 POBEPAETCA HIMEPEHHEM TOKA ISENSE, TEKYLLINM Yepe3 HHAMKATOPHBIH
PE3UCTOP CUHTHIBAHUS Rs Ha 3MHTTEpE BBIXOAHOTO TPaH3UCTOpa JAap/IHHITOHA. IsENSE pacunThIBaETCA
no gopmyie:

Isense = Icol + Ins.

Korna nagenue HanpsokeHHa 4epe3 Rs JocTHraer BHYTPEHHETO NOPOTOBOFO 3HAYEHHS KOM-
napaTopa, KOHTYp oOpaTHO# CB#3H WHHUMHMpYETCA M lIsense coxpaHdeTcs MOCTOAHHBIM (puc. 5.13)
$opcHpYa nepexof BHEWHENO TPaH3NCTOpa JlapAHHITOHA B aKTHBHYIO 06nacTe. TlpH 5T0M ycnoBuH:

Isense = Icon.,

Korna MakCHMaIbHBEI TOK KaTyIIKM 3aXKHraHus 3alaHHEIH RS HeoOX0AHMO H3MEHHTSH,

HCIONBb3YeTCA BCNOMOTaTe bHBIHA aemutens R1/R2:

Icpeak (A) = Usense/Rs - (R1/R2 + 1),
CXEMBbI 3AHMETHI
OrPAHHYEHME OT NMEPEHATIPSDKEHHS TPAH3MCTOPA IAPIMHI TOHA
Tpansuctop JIapAMHITONA 3AIIMIICH OT NEPEHATIPAXCHNSA € TIOMOLIBIO BHEIHETO AETHTEA
R5/R6 (BeBOA 15) M BHYTpeHHEro CTabHnuTpOHa. JTOT CTaOMIMTPOH obecneunBaeT cTabHIBHOE
HanpAXKEeHHE KOJUTEKTOPA BHEIHETO TPaH3HCTOpa JIapnauHITOHA.
JAIMTA JAMIIA
3ammTa [lamna BeaepKHBacT Harpysky a¢ 100 B co BpemeHeM 3atyxanns <300 mc. Ilopor
OrpaHHYeHHA A7 HAarpy3kH JlamMna yCTaHOBJIEH ¢ MOMOLbIO BHEIIHETO AENHTENA, COeJHHEHHOTO C
BeiBoaoM 11 (DIP 16) unm ¢ Beisogom 10 (SO 16).
JAI{HTA OT OTPHUATEJBHOIO MMITYJIBCA

Ecan Tpebyercs npaBuibHas paGora B TeYEHHE KOPOTKHX OTPHIATENBHBIX MMIYNbCOB, TOTAA
JOJDKHBI GBITh HCTIONb30BaHBI anoa VDs u kosaeHcarop Cs.
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Puc. 5.13. OcHoBHbIE GOPMBI CHIHAIOB.

3AIHTA OT NOCTOAHHON NPOBOXHMOCTH

Koraa 3axuranue BKIOMEHO, a ABUraTeNb He paboTaet, HEOGXORMMO, wToGbl HE OBINO HHKaKoH
MOCTOAHHOM NMpOBOAHMOCTH B KaTyLKe 3aXXHIaHHA HE3AaBUCHMO OT MOJIAPHOCTH BXOAHOro CHrHajia.

L482 BkaoyaeT BpeMeHHOE YCTPOHCTBO, YTOOW OCYIECTBHTL 3TY 3aUIHTY:
NPOAOKHTENBHOCTD ACHCTBHA OnpencnsaeTcs konacHcatropom Cl = 1 Mx® (BriBox 8), H pesrcTopoM
R11=100xOm.

Korza pxoaHoli cHMrHan BLICOK, TOK KaTYIUKH 3@XHraHHA nNOCTeNeHHO (Gonblue ueM 1s)
YMEHBINEETCH [0 Hyns, 4ToOBl M30ekaTh MOGOMHBIX MCKD (CM. pHC. 5.14). DTa CHHXPOHM3ALMA
00eCreYyHBacT WTATHYIO pabOTy MOXYNA NpH 4actore Gonee yem 30 060poTOB B MHHYTY.
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Puc. 5.14. 3amuTa o1 NOCTOAHHOH NPOBOIYMOCTH NPH HM3KOH YacToTe.
HCIMOAB30OBAHHE HC B TPOTrPECCHBHBIX VIEKTPOHHBIX CHCTEMAX

Koraa yctpoiicteo ¢ und)poBbIM ynpassieHneM B G/l0Ke ynpasieHHs epeaaeT COOTBETCTBYOLLMH
BXOHOMH CHTHaJI K MOZYNIO MHTaHMA, MPHHHMAA B CBOIO ouepeab HHOOPMALMIO, KOTOpas NMO3BONAET
YHPABIATH 334€PXKKOH H BpeMEHEM BIIIOUEHHS BBIXOJAHOTO TPaH3HCTOPA.

[1o 3r0it npuunne L482 uMeer cneayionuie BLIXObL:
»  BpEMEHHO} CHrHajl, PaBHbIH BpeMeHH, KOTAa BHEIUHHH TPaH3HCTOp JapAHHITOHA HAXOOHTCA B
aKTHBHOM 06nacTH, T.€., KOIAa TOK KaTyLIKH 3aXHraHHs orpanuyeH (VDs), kak noka3aHo Ha pHc.

5.13. Drot curnan nomxkeH 661Th coBmectuM ¢ TTJI;

>  BHIXOJ BpEMEHHOTO ycTpoiicTa, coBMecTuMbIi ¢ TTJI (Urs Ha puc. 5.14). 31oT HMNynbe TONLKO
s DIP 16, ucnonb3yerca ANA 3alHTHL OT NEPEXOAHBIX NMPOLECCOB MPH 3aMycKe PYKOATKOMH;
»  BPEMEHHOH CHTHaJI, pABHBIH BpPEMEHH, KOTAa BHEIIHH} TPaH3HCTOP JlapAHHITOHA, HAXOOMTCA B
cocToaHuH Bk104eHO (UoN), T.€., KOra TOK IPOXOAMT Yepe3 KaTylluKy 3axuranus (cM. puc. 5.13).

JOMNOJNHUTENbHAS HHOOPMAL WS

Ecnn mHTaroee HanpsXeHHe OTIOTIONEHO, WK MPOBOJ 6aTapeH CIOMAH (HapyllIeH) - B TO BpeMs,
KOTJa TOK Te4eT yepe3 KaryluKy 3aKHIaHHA, BHelIHnit anoa VD | obecneunBaet 3ammry ycTpoiicTsa oT
PELMPKXYHPYIOIIETO TOKA KaTyLIKH 3a)KMIaHusA: TaKMM 00pa3oM H yCTPOHCTBO H TpaH3ucTop Jlapnun-
TTOHA 3allHILEHBL.

3. 1484 (DIP 16) / L484D1 (SO 16) - CXEMA YIIPABIEHHA 3AXKHFAHHEM C
AMEKTPOMATHHTHBIM JATYHKOM

Britonusembie Gpynkunn:

» [Ipamoii 3anyck BHIXOAHOTO TPaH3HCTOPA JlapAHHITOHA;
» 3amura JJamna;

% Bhixog ynpapreHHs TaxXOMETPOM;

» PerynupoBaHue yIi1a ONepeXCHHA 3aKHIaHUS;

» OrpaHHYeHHE MAKCHMAJIBHOTO TOKA KaTyIKH 3a)KHI aHHH;
» 3al[HTa OT NepeHaNpsHKSHUH CHIOBOrO TpaH3ucTopa JlapnauHIToHa;

» BO3MOXHOCTH 3aJiepXKKH HCKPOBOTO pa3psa (CHCTEMa aHTHACTOHALMH);

» 3auiuTa OT HEMPaBHILHOTO (0OPaTHOTO) MOAKIIOYEHHA AKKYMYRATOPHOH GaTapeH.
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ONHCAHHE

L484 - unTerpansHas MHKpOCXeMa, pa3paboTaHHas JUIA HCIONB3OBAHHA C #-p-A TPAH3HCTOPOM
JapnnHrToHa B GECKOHTAKTHBIX CHCTEMaX 3aKHIaHHA ¢ MarHATHBIMH JaTYHKaMM M BBICOKO3HEpre-
THYeCKMMH KaTyIHKaMH 3KHTaHHA.

Inaenas ocobennocTs L484 rubkocts. OHa MOKET HCMONB30BATHCA C INMPOKOi Pa3HOBHAHOC-
THIO CKTPOMAarHUTHBIX JaTYHKOB MO HHAMBHAYAIBHOMY TpoeKTy. MMeeT nBa BXOAHBIX KOHTaKTa;
NEPBbIt - AETEKTOp NPOXOXKIEHHA Hepe3 HYNb JUI1 KOMAHAB! 3aXKMraHHA, H BTODOi - HCIONb3yeTcH,
4TO0B! BBIYHCNTD 3aIepXKKY NIPH 3aMBIKaHHH koHTakTOB. KpoMe TOro pyroft kKOHTaKT HCnonb3yeTcH,
4ro6B! afanTHpoBartk L484 K pa3IHYHEIM THNAM JaTHHKOB.

Jlpyrue ocoGeHHOCTH yCTPOFCTBA BIIIOYAIOT 33Ty BHIXOJHOTO TpaH3ucTOpa JlapiMHITOHa OT
niepeHanpspkeHH, 3aimTa Jlamna. [lnanasoH nuTatouero HanpsaxeHus 6+ 28 B,

PABOTA CXEMbI

L1484 ynpasnder BpeMeHHOH 3aAepKKOH M MHKOBBIM (MaKCHMalbHBIM) 3HaueHHEM TOKa B
NIEPBHYHON UeNH KaryliKM 3aXHraHMd BO BCEM AManaszoHe yCnoBHil 3kcrumyataunH. Tok karymiku
3aKHraHHA OrpaHHYCH ONpENCNEHHBIM YPOBHEM C MOMOILBIO CXEMBI C OTPHUATeNbHOH OOparTHO#
CBA3BIO, BKIIOYAIOIMH CHHTLIBAIOMIMIA PE3UCTOP, KOMNApAaTop, Kackaz Bo30Y)KAECHHA M BBIKITIOYATENb
[HTaHUA.

CxeMa ynpasjicHHA BPEMCHHOi 3aZIEpXKKM JICPXKUT BBIXOAHOM Kackal B aKTHMBHO# obnacTH B
TeYeHHH JeiCTBHA orpaHHueHHA. Bpema AeiicTBua BBHIXOOHOTO Kackaja B akTHBHOMH obnactu (BpeMsa
YMeHbIICHHA HaCBIIEHHOCTH), ABNAETCA NOCTaTOYHBIM YTOOBI KOMIIEHCHPOBATE BO3MOXKHOE H3MEHEHHE
JHEPTHH, HaXoAsIelcs B pe3epBe /14 YCKOPEHHS XBHTaTeNA, KPOME TOTO 3TO BPeMs OTPaHHYEHO, 4TO-
6b1 H36€KaTh YPE3IMEPHOTO pacCEMBAHHUA MOIHOCTH.

Ta6u. 5.7. OnexrpHueckue xapakrepuctikn (Us = 14.4V, - 40 °C < Tj < +125 °C, ecnn uHade He
ONpeJencHo).

Cuuson Mapasmerp Ycnosse nenwranni [M y™ | O6urino |M ym| EAHHHUS
Us | Hanpskenne nutauns *6 28 \
Uss | Hanpsxesue BXOIHOIO Kackaza 160 200 240 mV

(Bb1BOA 2 coeauuet ¢ pesnuctopom 10K)
Um | Hanpsokenne npu Hu3kux oGoporax Uis=-30 Uis=+30 mV
(1n3knit ypoeess RPM) (BiBoa2)

Usense | Hanpsxenne cuutbisasus (exigon 1) Us=6+ 16V 200 320 mV
Uzc | Hanpskenue Ha BbiBoae 8 3 20 60 mV
Un | l'ucrepesncHoe nanpsxkenne (BbiBoa 8) 100 200 mV
Irc | Cc e Tok 3apana 0BopoTH Hu3KHE 0.7 3 nA
I7p | Coypy Tox paspana Upick-up = 0.5V 7 30 RA

I7n/I7c | *IIpumeyanne 1 sbisozt 6 we nomemover| 7 15 A
Irc | Cc gy, Tok 3apana 060pOTHI BHICOKHE 8 Kx) pA
Ip | Coyy, Tox paspana Upick-up = 9V 13 44 RA

Irn/l7c | * Mpumevasne 2 07 3.2 BA
Us | Noporoeoe wanpsxenne Tams = 25°C 0.85 4 \Y
Is Tox na Bbixoae *[Ipumeyanne 3 3 A
Ucp | Henpepsisroe 3anpeienue TOkoBO#H 0 0.7 v

3amuTs1 K3 - HH3KHiA yposens (BbiBoR 4)
Uce sai | Hanpsxenue wacwimenus (Uts t6) [14=150mA 04 1 v
114 = S50mA 06 v
Uz | Hanpsoxeune ctabwnntpona (suison 11)] I = 140mA 65 8.8 v
Uovz| Buewuas 3awmra ot nepesanpsxesuii | Tams = 25°C 25 35 v
Tpax3ncropa Japanarrosa li5=5+15mA
(Hanpskerue cTabHIaNTpona)
Is Tok Ha BbIXOZIE (HH3KHH YpOBEHbB) Uy =0V 3 mA
Ucr | Beixoasoii curyan Taxomerpa Yenosue ON 0.7 v
(#u3KHHA ypoBexs) (BbIBOA 5) Isink = 0 SmA
Iew | Tok yTeuxn Brixona Ycnosue OFF 10 HA
(BbiBON 5) Us =35V
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(*) Ipameyanne:

1. td/ T paccuursiBaerca no Qopmyne: u_

K
1+1Ixc/In

W_
T

1

T

1+Ic/In
, BelndnHa K 3aBHcHT OT Henonb3ayeMoro Jarduka, o6bidHo K =0 1.

D

3. 3amMTa OT NOCTOAHHOM NMPOBOAHMOCTH FapaHTHPYETCA 1O BCEMY. TEMIIEPATYPHOMY JHAMa30HYy.

TabJ. 5.8. MakcuManbHble peKUMEI paboThL.

Cumson Iapamerp 3HayeHHe Ennnnua
Ur QOGpaTHOE HanpsokeHHe baTapen -14 \
Un Hanpsixenune [lamna 100 M
Pror Paccenpaemad MOMHOCTE NpH Tams = +90 °C 0.75 W

T, Tstg JinanazoH TeMneparypsl paGoThl H XpaHEeHHs - 55+ +150 °C

OKOJIEBKA
BXOJ] OTPAHHYEHNA TOKA bt BBIXO/l CHTHAJIA YTIPABEHHA
(TOK CYHTBIBAHMA) 1 [ ] 16 BHELIHHM TPAH3HCTOPOM
{BBIXO 3AJAIOLLEID KACKAJIA)
BXOJl CHIHAJIA JIATYHKA 2 [ ] 15 BXOMl OTPAHHYEHNSA MMIYJIBCA O X
(TIPEAEJ NEPEHANPAXXEHNSA)Y
KOHJEHCATOP MOCTOSIHHOH 3 t ] 14 HATIPDKEHHE U TAHUA
BPEMEHH CXEMBI 3ALIMTHI BBIXO[IHOTO KACKAJIA
BXOJl CHTHAJIA BJJOKHPOBKH 4 [ ] 13 3A3EMJIEHME (0BLuMiA)
CXEMB! 3AIIHTHI
BBIXOJl CHTHAJIA HA TAXOMETP ¢ [ ] 12 BXOA CXEMBI 3ALIMTLL IO
HANPSXKEHHIO BALMTA QAMIIA)
KOPPEKLIMA 3AJIEPXKH MPH p [ ] 11 VICTOUHHMK IMTAHNA
3AMBIKAHUH KOHTAKTOB (BHYTPEHHHH CTABHIIATPOH)
TAHMEP YIIPABJEHS ; [ 1o AIEMIEHKE

3AIEPKKOMA ] (OBUIMI CHTHANLHBIA)

BXOJ\ AETEKTOPA HVJIS 8 [ ] 9 BXOJ CUTHAJIA BKJIOYEHHS
Puc. 5.15. Lloxoneska L484.

Ipumevanne. Hasnayenue u pacnonokeHue Beisoaos L484D1 cosnanaer ¢ L484.

OBPATHOE BK/IIOUEHHE BATAPEH M 3ALUHTA JAMITA

Llenoukoit sHemHux pesuctopoB R6, R7, R8, R10 ycrpoiicTBo 3ammimeHo or obpaTHoro
piiodeHnd. 3amuTa Jamna Boiaepxkusaer 10 100 B co Bpemenem 3atyxanuus 300 mc [lopor ans
3amuTh JlaMna yCTaHORJIEH C NOMOIIBIO BHENTHETO ACMHTENA, COENHHEHHOrO C BBIBOAOM 1.

Taba. 5.9. 3amuta Jamna.

Uvb:

(smBon 12)

ICumaoa|  [lapamerp | YCIOBHE HCHLITANHI |

KpeMHUEBbIH CTabUIHTPOH

liz=2mA

7.5

| O6rryno { Makcumym | Enunuua |
95 v
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Taba. 5.10. HazHayeune BLIBOJOB.

Ne Hassanue Dynkunsa

1 | CYMTHIBAIOLLMA Bxoz orpaHnueHHs TOKa Katyluku. Tok M3Mepsercd Ha MHAMKATOp-
BXOA HOM pe3HCcTOpe Rsense M paccUMTHIBacTCA 10 GOPMYyIIC
OI'PAHUYEHHA TOKA Isense = R1 + R2/Rsense + R2,

Bxox curnana aneKTpOMarHMTHOTO JaT4KKa. 3TOT BLIBOJ YCTaHABIHN
BaeT BpeEMA HOKOA, TO €CTh MaKCHMAbHYIO OTPHLATENLHYIO BENHYH-

2 | BXOA HY MYCKOBOIO HalpsAKEHHA, HaYMHaA ¢ KOTOPOro YCTPOMCTBO MOXET|
CUTHAJIA BBECTH TOK B Karyliky. PeajibHoe BpeMs NMoKos - GYHKUMA JOTHEC-
JATYHKA KOTO YCTpO#CTBAa ynpaBIeHHS BPEMEHHON 3allepKKH. YBENHYCHHE

conpoTHBieHna pe3uctopa R11 npHBOAMT K yBenHYeHHIO BpEMEHH
mOKof. M akCHManbHBIH pekOMeHIyeMblit TOK Ha BXofe 2 MA.

3 | TAUMEP 3ALLMTDI Konpencarop C| ceazaHHBbIf MEXAy 3THM BEIBONIOM H 3eMiei ycTa-
oT . YCTaHABIMBAeT 3aEPIKKY 3aLIUThI OT NOCTOSHHOH IPOBOAMMOCTH B
MMOCTOSAHHOU Toke KarywkH. [Ipu ncnonbzosanun konaeHcaropa 50 H®, THIHYHas
IMPOBOUMOCTH 3aJiepKKa YMEHbIIEHHA HaChIIEHHOCTH 75 Mc.

4 | BJIOKMPOBKA CurHan HM3KOTO ypoBHA Ha 3ToM Bxoze (max 0.7 B), Gnokupyer 3a-
3ALIUTHI IUTY, HE3aBUCHMO OT COCTOAHMA BhIBOAA 3. Ecny 3ammTta Mcnons-

3yeTCs, TOT BbIBOJ NODKEH ObITh OTKIIOYEH.

5 {BbIXOA OTKpbIBaeT KOJIEKTOPHBII BLIXOAHOH CHIHal, KOTOPBIi HAXOOHTCA B
CUTHAIJIA HHM3KOM YpOBHE, KOrjia BHIXOMHOH TPaH3HCTOP HaXOAHTCA B COCTOA-
TAXOMETPA uun "BKIJIHOUEHO"” (ON). Tok BHyTpeHHe orpaiuyeH a0 10 MA.

[pu Gonemoit YacToTe BpaIeHHH, T.€. KOTAa HHKOBOE 3HAYECHHE CHI-
Hala JaTuiKa npesbiiiaer 6 B, ucnonssyerca R12 = 100 kOm. Buiso,

6 | PETYJIMPYPOBAHUE | MoxeT HCTIONB30BaThCA, YTOOLI H3MEHHTH BPEMEHHYIO 3anep)xxy.ﬂp§[

3AJIEPXKKH no6asneHny pesucropa Ra Mes Iy 3THM BbIBOJIOM H BbIBOIOM 11 - Bpe-
M3 3aJIepXKKH noHmxkaeTca. [JoaToMy BO3MOXKHO HMCIONB30BATh ITOT]
BBIBOZ, YTOGH mpHcroco6uTh 1484 Kk pasnMyHBIM THOAM NaTYHMKa
IpenenbHoe (MakcHManbHOE) 3HaYeHHE pesucTopa Ra = 200 kOM.

7 | TAUMEP Kongaencarop C2 cBA3aHHBIN MEXIY 3THM BBIBOJOM H 3€MIIEH yCTa-
YIIPABJIEHHUA HaBJIMBAaeT CHHXPOHM3ALUIO AN YNPaBACHHA BPEMEHEM 3aJCPKKH.
BPEMEHHOHU PexoMeHayeMas BennumHa 100n. Pesuctope Rb, Re 06pasytor rucre-
3AJJEPXKKOHN pesuc, yrobbl noaTeepauTh coctoAnue "BKIHOYEHO" n n3bexarn

nOGOYHBIX MCKP.
HyneBoit cHrHan 3MeKTPOMarHMTHOTO AaTYMKa MOLAeTCA Ha BXON
JETEKTOpa Hynd 111 NpHBEJEHHA B JAeHCTBHe 3axuraHua. [lpu

8 | BXOX GonblIOH wYacToTe BpalleHMs, BHewHMiA pesuctop RI12 moxer
JETEKTOPA HCNOB30Barbed, 4TOOBI M3MEHMTh BPEMEHHYIO 3aiepXKKy, A
HY1A npucnocobnaenns L484 k pasnuuHbIM ¢GOpMaM CHIHala JATHHKOB.

YMEHBILCHHE CONPOTHBICHHA PE3UCTOPA YBEIHYMBACT 3alEPXKKY.
O6bIYHO JManma3oH BeaHYHH Aia pe3nctopa R12 = 50 + 150 kOm.

9 Huskuil ypoBeHb CHrHada Ha 3TOM BbIBOAEC BBIHY)KAAeT BHELIHHH
BXO[J TPaH3HCTOP OTKPLIBAThCA. ITa GYHKUHMA OCOOEHHO MONIE3Ha B aHTH-
CHI'HAJIA NETOHHPYIOIEH CHCTEME, MOTOMY, YTO 06ecneyHBaeT MCKPOBYIO)
BKIIHOYEHHUA 3agepkKy. Tak MM MHaYe OrpaHHYEHHE TOKa M JDYTHE 3al{UThHI

paboTaloT naxe, Korga CMrHan Ha BBIBOAE 9 - B HM3KOM YPOBHE.
Ecny 31a gyHKUMA HE MCOOAB3YETCA, BBIBOX JOMKEH GbITh OTKIIIOUEH.
10{ 3A3EMJIEHHE DTOT BBIBOA JOMKCH OBITH CBA3aH C 3EMIICH.
(cHrHanbHbIN O6LHIT)

11 | ACTOYHUK ITUTAHHUSA | KpemuueBHit cTabHIMTPOH OrpaHHYHBAcT HaNpPMHKEHHE TUTAHUA HA
(BryTpenunii ctabunntpon)| BXome 20 7V. BHewnuit pesitctop R9 orpaHuuMBaeT ero Tok.

3amuTa JlaMna co3gacT yCNOBHA [N BHYTPEHHEH JMHHMH, H OCHO-

121 BAIIUTATIO BaHa Ha MCTIONB30BaHHH KPEMHHEBOro CTabHIMTpoHa. [TocpeacTBoM
HATIPSDKEHHIO BHewHero aenntens R8/RY nopor 3anmTe MOKET ObITh H3MEHEH :
(3ammra [lamna) Ubm= 8.5 - (R8+R9I/R9) + 5-10™- R8.

(BenuumHa pesucropa R9 nomkHa 6uiTh Brille YeM 4 kOM).




Ne Ha3sgeanue Dynkuns

13 | 3ASEMJIEHHUE (06ni) | 1ot BBIBOI NOMKeH ObITh CBA3aH C 3eMiici.

14 | HAIIPADKEHUE Tok KonekTOpa A1 BHYTPEHHETO 3aJalOIIETO YCTPOHCTBA, KOTOpOE
IMUTAHHA YTIpaBJIsieT BHELIHMM TPaH3MCTOPOM, 3a[a€Tci 9€Pe3 3TOT BBIBOJ.
BBIXOJHOI'O Buewnnit pesucrop R10 orpannumsaer paccensanue le. Bennunnal
KACKAJIA 3TOro Pe3HCTOpa 3aBHCHT OT MCMONL3YEMOrO TPaH3MCTOpa M TOKa|

OrpaHHYEHHA B KaTyUIKe.

15 | BXOJ BHewHui TpaH3HCTOp 3aLMINEH OT NepeHanpsHKeHHA ¢ MOMOILBIO
OPTAHUYEHHA BHYTPCHHETO CTalHIINTpOHa NOAKIIOYEHHOTO K ODTOMY BBIBOAY.
HMITVIIBCA OX. BuewHnit nenutens RS/R6 onpenenser BeqMuMHY OrpaHMYeHHs,
(orpannyenne PaBHY1O : B
nepeHanpHKeHuA) Uovp=(30/R5+5-107)-R6+30.

16 | BbIXOJ ®dopmMupyer cHrHan And BHEWHETO TpaH3ucTopa. KoHaencarop)
3AJAIOLUEIO orpanndeHus C3 rapaHTHpyeT cTaGHIbHOCTH BLIXOAHOTO CHMTHalla
KACKAJIA Emrocts C3 06bI4HO 212, 3Ta BEIHYHHA 3aBHCHUT OT HCTIONb3YEMOTO)
(curHan ynpasneHusd Tpansxcropa. C3 nomkeH OBITh CBA3aH MEXHAY 3THM BBHIBOAOM H
BHELIHMM TPaH3HCTOPOM) | CYHTHIBAIOLMM BXOZIOM (BBIBOA 1).

YMPABTEHUE JJIHTEJBHOCTBIO 3AMKHYTOI0 COCTOSHUA KOHTAKTOB MPEPBIBATE.IA

CxeMa ynpaBneHHUs AHTEAbHOCTH 3aMKHYTOIO COCTOSIHHA KOHTaKTOB NpEphIBATENs onpeaensicT
3aBHCHMOCTb BPEMEHH NPOBOAHMOCTH BBIXOZHOIO TPaH3HCTOPA OT YacTOTh BpaiteHis KB nBuratens,
MHTAIOLIET0 HANPAXKEHUA M XaPaKTE PHCTHK KaTYIIKH 3aXKHTaHHA.

B kaxaoM umkie BpeMs QyHKUMOHMPOBAHHA TPAH3HCTOPA B aKTHBHOH O0JacTH CpPaBHMMA C
MOMEHTOM BPEMEHH B CTIPABOYHHKE M CHIHAIOM PacCOrTIacOBaHMA, YCHICHHBIM, 4ToOBI onepexarb HiH
3aiepXKaTh NPOBOAUMOCTS B CAEAYIONIEM LMKIE. YTOOBI OrpaHH4MTh pacceHBaHHE MOIIHOCTH - YMCHb~
mnTe BpeMd, 06b14H0 10 % neprona T.

Ipy o4eHb HM3KHMX 4acTOTaxX MOPOT BKIKYCHHUA ycraHomieH B 200 MB mxoaHoro curHana u
YMEHbLICHHE BPEMEHH [TIaBHBIM 06pa3oM onpenencHo MaKCHManbHbIM YPOBHEM CHTHana. DToT nono-
JKHTENBHBIA MOPOT TAKKE 3AMIMLIACT OT MOCTOAHHOH NMPOBOAMMOCTH, KOFJa ABHrare/ib OCTaHOBJIEH.
Korna wacrora cHrHana Ha BXoA¢ YBEJIMYHBAcTCs, YNPaBIcHHE BPEMEHHOH 3aIcPXKKH NOCTENCHHO
yMeHbIIaeT BpeMa HachlieHHOCTH 10 10 % nepuona. Ilpu Gonbmmx vyacToTax nopor BKMIOYEHUS CTa-
HOBHUTCA OTPHUATENBHBIM, 4T00bI Pa3PEIHTE YTOJ NPOBOAHMOCTH Gonbiie yeM 50 %, BCeraa yMeHbIlas
BpeM1 HacbleHua k 10 % neprona.

OrPAHMYEHUE TOKA
Tok B KaTyIUKe 3aXKHTaHHA ONpefendeTcsa NPH M3MEPEHHH NMaleHHA HanpAKEHHA Yepes COOT-
BETCTBYIOIMH PE3UCTOP B IMHTTEPHOH LiENH MOLIHOTO BHIXOAHOrO TpaHsucropa. Korna noporosoe

HanpaxeHHe (06baHO 260 MB) nOCTHIHYTO, TOK B KaTylIKe 3aXHIaHHS COXPAHAETCA MOCTOAHHBIM 3a
cHeT KOHTypa 0OpaTHOIH CBA3H.

3AINTA OT NEPEHANPAXKEHUR BLIXOAHOI'O TPAH3UCTOPA

TpaH3HCTOp 3aLUMILEH OT NEPEHATIPIKEHNS C NOMOLULIO BHEMIHero AenuTens RS/R6 (BriBon 15)
M BHYTPCHHETO KDEMHHEBOTO CTaGHIHTPOHA,

CHUTHAJI YNTPABAEHHA TAXOMETPOM

O1oT cHrHan npeaHasHayeH s ynpasieHus TaxoMeTpoM (BeIBoa 5). OH BLIXOOMT M3 kacKana ¢
OTKPBITHIM KOJUIEKTOPOM, C TOKOM, BHYTPEHHE OrpaHHYeHHBIM JO 1O MA.

BXOJ, CHI'HAJIA "BKIIOHEHHUE" (POWER ON)

Husknit ypoBeHb cHrHana Ha BHIBOJC 9 BBIHY)KAAET BHCIIHMH TPAaH3UCTOD OTKPBIBAThCA. ITOT
BXOOHOH CHUrHan ynpasleHHS MOXET HCHONB30BaTbCA BMECTE C BPEMEHEM MPOBOAUMOCTH (BHIBOX 5),
4TOGHI BLIYHCANTH HOPMANTBHOE BPeMA NOKOA. BHeNIHee 0rHye cKoe ynpasjieHHE HCIONb3YeTCs, YTOO
npHCNOocoONTECA K OCOOEHHOCTAM ABHTaTeNs (Kak B aHTHAETOHMpPYIOIEH cucTeMe). 3ammTa Jlamna
YCTaHORBJEHa C HOMOLILKO BHEIITHETO ACTUTENA, CBA3AHHOIO ¢ BRIBOAOM 11.
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XAPAKTEPHCTHKH JATUHKA

Tunnunbie GhopMBI CHrHANAa MIEKTPOMArHHTHONO JATYHKA NOKa3aHBl HAa puC. 5.17, amnimTyna
CHrHana, ABNAeTcA GyHKUHelH YacToThl. OAHAKO Ha PHIHKE HMEIOTCS MHOTO THIIOB J1EKTPOMArHHTHBIX
JaTYHKOB, KOTOpbIE MOTYT OTIHYAThCA popmami cHrHana. Peryniposxoii 3HaueHns pesucropa R11 Ha
BuBOAE 2 M (MnM) mpH nobaBneHMH pe3nctTopa Ra Mexay BbIBOZOM 6 (peryniMpyeTcs BpeMeHHas
3afiepkka) u BhBOAOM 11, BO3MOXKHO mpucnocoOuTh L484 k mwmmpokoMy OnanazoHy Gopm curiana
3M1eKTPOMATHHTHEIX AATYHKOB, '

OcoGeHHo ¢ moMomblo pesuctopa R11 Ha BhiBoe 2 BOSMOXHO YCTaHOBHTL MaKCHMALHOE
onepexeHHe JPOBOAMMOCTH B KaTyIIKE 3aXHraHua. 3TO O4eHb MMONE3HO PH BBICOKOH YacToTe curHa-
JIOB AATYHKA,

3AIUTA OT HOCTOAHHOMN NPOBOAUMOCTH
3
3ra dyHKuMa npeRHa3HadeHa Af TOro, Y1008 NPeAynpeauTh NOCTOAHHYIO IPOBOMMOCTS TOKa
Ha 3aKIIOYMTENBHOM 3Tane, KOTAAa 3JNCKTPOMAarHMTHBIA Aarynk OTKpHIT. [lpomomkuTensHOCTH
ZeHCTBHA,3aBUCHT OT eMKOCTH koHAeHcaropa Cl Ha shisoze 3. IIpu 3a3emiaeHHH BhiBONOB 3 MM 4,
3aLIMTA OTKMHOYHTCA. (DYHKHH}I 3anpeiicHHg Ha BBIBOAE 4 OCO6CHHO MONE3HA, KOraa HCNOJb3yeTCsa
BHCINHEEC JIOTHYECKOC ynpanneﬂne, YToOBI 6nompona'rb 3aIUTY OT HOCTOﬂHHOﬁ TIPpOBOOHMOCTH,

RONMOIHHTEABHAA HHOOPMALIMA

Ecam nojaya HanpshkeHHA HPEKPaTHTCA HIH NpoBox GaTapey CIOMaeTcs, B TO BpeMA Kak TOK
TEYeT uepes KaTylIKy 3a)XHraHHs, BHEIHHMI aion VD1 caepxuT 06paTHBIH TOK KaTymiKH 3aKHraHUA B
YCTPOJHCTBO: B ITOM ClTy4ae M yCTPOHCTBO ¥ TPaH3UCTOp 3anvieHbl, KpeMuuesblit crabuanrpon VDz,
COCIMHEHHDII MEXRY BbIBOXOM 14 1 3eMieit, 103BONAET BBIAEPKHBATE ONOKHTENBHBIE HMITY/IBCH 10
200B.

4, MHKPOCXEMbI CEPHH K1401

K1401 Y21 (ananor LM2900), K1401Y2A (B) - (auasor LM224N, LM324N)

MukpocxeMbl npencrasnset coboit cueTBepeHHbIE onepauHoHHble yeunutean (OY).

HasnadeHne BbIBOIOB: 119 +Un
r—"=7T71

b
2] 11

1,7,8,14 -poixomsr;

3, 5, 10, 12 - HEHHBEPTHPYIOIIHE BXOABI;

:

2,6,9, 13 - nHBepTHPYIOMIHE BXOAbI;

3
|
4 -nmTane (-Unn); 6 I N -
11 - nuranne (+Uun), i-i?‘
|

K1401Yi1 pa6oTtaer or o6mmx mwHH nuTanua npy U =2+ 15 B.

MakcHManbHO JOTNYCTHMBIA BBIXOAHOH TOK Ismxmax Kaxmoro 9
YCHITHTEJIA 3aBHCHT OT CXEMbI TOAKTIOYEHNA Harpy3kH. I1pn BrmroueHun
Ry Mexay BBIXOAOM M TOJIOKHTENBHBIM HCTOYHMKOM HaNpPKEHHA MH- 10
TaHuA, Ismx.max HE JOMKeEH NpeBbiarh | MA, a IpH nOAKAKOMEHUH Ru K i
OTPHUATENBHOMY HCTOYHHMKY HanpsKeHHd MUTaHHA, Ismxaax S10 MA.
[1py paGore OY 0T HCTOYHHKA MHTAIOMErO HanpsbkeHus + 5 B xox¢- 13I
¢buunent yeunennsa Ky.u 2700, 1 Ussx 2 2,8 B. Tox norpeGnenus
qetbipex OY, npy Unur =1 15 B ¥ oTCyTCTBHH BXOZHOIO CHTHana, He
npepbimaeT 8,5 MA. MakcuManbHO JONYCTHMAas MOWHOCTD pacceHBa- |
HHA KOPIYCOM MHKPOCXeMbl He npesbimaer 400 MBT.

K1401VA2 umeer Takyo xe nokonesky, Unur = £1,5 + 16,5 B
(ana A)n £3+116,5B (ans B)-06biuno paGotaer ot Unur = +5B, 40 -Un

~3

o0

e e e s e s ot i o ——

I~}
- _l
=

|

Puc. 5.18. YcnosHoe rpadguueckoe o6ozHauenne K1401Y(1, K1401YA2A (B).
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Tabu. 5.11. SnexTpuyeckne napameTpsl MukpocxeM cepun K1401.

Tlapamerp K1401V11 K1401V2A K1401 V126
Uhnn, HanpsxkeHne HCTOYHHKA THTaHHA. B 15 +10% +15 +10% +15 +10%
Ucwm, Hanpsxenue ¢ HA HYIA. MB +5 +75
Ussix Max, MakcHMaILHOE BLIXOAHOE Hanpsxenue, B <125 +12 <3
Iox, BX0nHo# TOK. HA <150 <150 <150
Inor, Tox notpefnenus. MA <8,5 <0,7+3 <2
Alsx, Pa3suocts xoausix Toxos. HA (Rex, kOM) (100) <30 <60
Kyu Koo hHUHEHT YCIUICHHS HATIPSKENHSA 22000 250 000 225000
Koc.eh,  Kosdpouument ocnabrenns. b 270 270
f, Tostoca nponyckaus. MI'n 2,5 2,5 2,5
VUnx, B/Mkc 20,5 0,35 0,35
Ol Uew MkB/°C <30 <30

5. MUKPOCXEMA KP1006BH1 (auanor LM555)

Bpemssapatomas cxema (TaiimMep), popMHpYIOIIasA MMITYIbCh HAPAKEHUA JIIMTEIBHOCTHIO OT
HECKOJbKHX MHKPOCEKYHJ [0 NeCATKOB MHHYT. IIpenHasHadeHa ;A MCNOAb3OBAHMA B CTaGHABHBIX
JIATYHKAX BPEMEHH, FeHepaTopax-HMIYabCcOB, IHPOTHO-MMOYIBCHBIX M (pa30BbIX MOAYASTOpAXx, npe-
o6pa3oBaTenifix HaNpMKEHHA, KIIOYEBBIX CXeMaX, NpeoGpasoBaTeNAX CHCHAIOB, MCIONHHTENbHBIX
ycrpoiicTBax.

Ha3sHaucHHE BLIBOTOB:
I - o6uwif; 2 - 3amyck; 3 - BeIXO; 4 - cOpOC; 5 - KOHTPOND fenuTeNs; 6 - cpaGarsiBanue; 7 - nenb paspaaa;
8 - nuranne (+ Unn).

1€]O ER]
24} (7
3] b 6
4] 5

\

Puc. 5.19. Tun kopriyca 2101.8-1. Pnc. 5.20. CtpyxrypHas cxema KP1006BH 1.

i

YKA3ZAHHA K TIPHMEHEHHIO

1.3amyck MHKPOCXEMBI NPOHCXOIHT NpPH U'sx < Unnf3. Jna ycrpaHeHHA HecTaGHILHOCTH
3anyckKa, CO3aBacMOH NyNbCaIMAMH HAMPDKEHHA HCTOYHHKA THTAHHA, PEKOMEHIy€eTCA NapaebHO C
HUCTOYHMKOM MNUTaHMA, B HEMOCPEACTBEHHOH ONM30CTH K BBIBOJAM MHKPOCXEMBI, MONKIIOYAThH
KOHJEHCATop eMKOCThIO 1 + 10 Mk®D.

2. MakcHManbHOe HanpshkeHHe cbpoca cocrariser 0,4 + | B. Ecnn BeiBOn "c6poc” He Hcmonb-
3yercd, TO €70 clieAyeT MOAKAIONaTh K IUTIOCY MCTOYHHKA THTAHHS.

3. Ecau BbiBOX "KOHTpOJIb AeAHUTENA" He HCMONb3YETCA, OH JOMKEH ObITh 3aMKHYT Ha KOpnyc
4epe3 Gnokupyommi konaeHcaTop eMxocTsio 0,01+ 0,1 Mx®d.

4. MyHHMManbHaA JUIMTENbHOCTh MMITYIbCA, FEHEPHPYEMOTO TaiMepoM, cocTasnseT 20 Mkc, a
MaKCHMallbHas ONpeieNIAeTCA NapaMeTpaMH BHEIHUX BpeMaA3anaouux sneMeHToBR u C.

S. 3anpemaercs MoaaBaTh Ha BHIBOAMI 2, 4, 6, 7 HanpshkeHHe, MPEBBULIAIONICE 3HAYCHHUE HAMpA-
KEHHA THTAHNA.

6. lonycTHMOe 3HauYEHHE cTaTHYECKoro noteHnnana 200 B.
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Brixonnoe conporurnenue Revix =10 OM. OcTanbHble IKCIUTyaTaHOHHbIE TapaMeTPhl yKa3aHEI B
Tabnune.

IMpenenpno nonycTHmMoe HanpsxeHHe nuTaHud - 4,5 + 16,5 B. MakcHManbHBIi TOK HarpyskH -
100 MA. Hanbonbiuas jonycrumas pacceMBaeMas MOIHOCTDb - 500 MBT; npu TeMneparype okpyxato-
meit cpeap! 6onee 50°C, npenenbHO AOMYCTHMYIO MOLHOCTD ONpPEAENSIOT 1O GopMye:

Ppac max =500 - 5 - (Toxp cp - 30), MBT. . 4

HavansHas norpemHoOCTs 8o - 3TO OTHOCHTENBHOE OTKIOHEHHE MIMTENbHOCTH TA MMmynbca
s aymero MynstuBibparopa Ha KP1006BH1 ¢ BHemnnMu BpeMasanaommmMu anementaMu R u C ot
mmTensHocTH To MMIyIIbCa, OnpeneneHHoH 13 BhipaxeHHs: To=R-C-1n3.

Loxonesxka Taiimepa KP1006BH 1 1 ero ¢pyHkunoHnanbHas cxeMa nokasaHbl Ha puc.5.19 u 5.20
nenutens Hanpaxenud R1, R2, R3 popmupyer aBa 3Ha4eHHs 06pa3noBOro HanpsKeHUs, TONIABaEMOTO
Ha BXO/Ibl BYX koMnapaTtopoB. KoMmnaparopsl DA 1(Bbicokoro ypoBHs) H DA2 (HH3KOro ypoBHS) ciy-
KaT g CpaBHEHHA BXOAHBIX curHanoB noporosoro (Unop) H 3amyckawoniero (Usan) ¢ o6pasuoBbIM
(Uo6p) HanpsxeHHeM. Hannuue BbIBOAa S TaHMepa NO3BONsSET KOHTPOIHPOBATH 3HaUeHHe 00pasioBoro
HaNpAKEHHA, 8 TAKXKE H3MEHATD €T0 MOAKIIOYCHHEM BBIBOIA S Yepe3 Pe3HCTOp TOTO HIIH HHOTO COnpo-
THBJIEHHA MO0 K Be1BOAY 8 (+Unur), 1160 k BBIBOAY 1 (00111).

Homunan pesucropos R1, R2, R3 coorserctsyer 5 kOM 120%, HO B KaX10M JK3eMIasApe Tak-
Mepa 3HaYeHHE CONPOTHBIICHHS PaBHBI MEXAY co00#t ¢ morpelHOCThIO He 6osee HECKONBKHX AeCATBIX
JoJiei MPOLIEHTA, a Takke CKOMIIEHCHPOBAHBI [I0 TEMIIEPATYpE.

BrIxoaHble CHrHambl KOMNApaTopoB ynpaBifloT paboro# acuuxponHoro RS-tpurrepa DDI.
JIByXTaKTHBIH yCHIHTENb Ha TpaH3ucTopax VT2,VT3 ycunusaet BeIXOAHOM curHan Tpurrepa. Ecnu Ha
Bbixoae Usan neficTyer Hanpskenne MeHbine Unur/3, a Ha Bxone Unop - MeHbilie 2Unut/3, To Ha BhIXOZie
(BbIXOZ 3) yCTaHOBHTCA YpoBeHb Jorndeckoro 0. Ecnu xe Ha Bxox Usan noaars HanpskeHue ,6onpiiee
Unu1/3, a a Bxon Unop - 6onbiee 2Unut/3, To Ha Beixone Oyzner yposeHs 1 (Unur - 2,5 B). I[Ipn ycranos-
neHuu Ha Bxoae Usan HampsxeHHA Gonbiue Unnt/3, a Ha Bxone Unop - Menbite 2Unut/3 BBIXOMHOH
YPOBEHb HE H3MEHHTCH.

Buemmnit Bxon Ucép (BbiBoA 4) Tpurrepa DD1 mossonser npepsiBars AeiicTBue TaliMepa He-
3aBHCHMO OT yPOBHA HanpshxeHHs Ha BxoAax Unop # Usan. JUId HaZie)xHOrO NepekiioYeH s TpUrrepa Ha
Bxon Uc6p Hano noparh HanpshxkeHue He 6onee 0,4 B. [pn Hanpsokennn, GonbmeM 1 B, Bxox 3aKpHIT.

Yeunutens Ha TpaHsuctopax VT2, VT3 obecneunBaeT HEOGXONHMYIO BHLIXOOHYIO MOLIHOCTD
TaiiMepa. OHa IOCTaTO4YHa U141 HENOCPEICTBEHHOTO MOAKITIOYEHHA K BBIXOZY 3/IEKTPOMArHUTHOTO pene.

Muxkpocxema KP1006BH1 cTanoBHTCA ycTpOHCTBOM, CHOCOOGHBIM (HOPMHPOBaTh BPEMEHHBIE
HHTEPBAJIBI, NIOCIE NOMKIIOYEHNS K Hel BHEIIHHX BpeMA3aaouX ueneii. B kayecTse npuMepa Ha pHc.
S5.21-a mokasaHa cxema xxywmero MynsTHBiOparopa. 3nech anementsl R1 u Cl cocraBnsiorT Bpemsa-
3analoIyio lenb; konaeHcarop C2 - BcroMoraTenbHbiH, 3aHInamHsi GpopMuposatens 06pasioBoro
HanpsxeHus R1, R2, R3 (puc. 5.20) ot noMex u nynscaiui, KOTOpble IPOHHKAIOT CO CTOPOHBI HCTOY-
HHKa TMTaHHUA.

Jna Toro, 4To6bl paspsaxaTs BpeMA3anaoIHii KOHAEHCATOP B KaXKAOM LMKIE (GOPMHPOBAHHA
HMIynbca, B TaHMepe NpedyCMOTPeH paspAaHbli TpaH3ucTOp VT1 C OTKPBITHIM KOJLUIEKTOPOM.
Konnexrop 310ro TpaHsucTopa (BbIBOA 7) COSAMHAIOT C KOHAEHCATOPOM BpeMA3aialolieli LenH, Kak
[OKa3aHO Ha pHc. 5.21. PaspsiHblil TPaH3HCTOP OTKPHIT, €CIIH Ha BLIXOZAE TaHMepa (BBIBOA 3) ycTaHO-
BHJICA HH3KHi ypoBeHb HanpmxeHHa. Hanbonsiuee nonyctuMoe conporuienne pesucropa R1 spems-
3aparomuedt uenn 10 MOm.

Ha puc. 5.23 noka3sana 3aBHCHMOCTDb NOTPeGIsIEMOr0 MUKPOCXeMO#t ToKa Inorp oT Unar.

a) é 6)
Rl Rl
7

-7 p [GUGN|copl— +Un 7} p |cuGN|cepfH— +un
8 8
HUn— R2 H+Unf— i t:
6 3 / 6 y e
—— C Brixp~——— Brixon C Buixj——— BpIxon
Bxon U |, 5 2 5
HMITy/IbCa 3an K ! 3an K
3anycKa cl= 1 | Cc2 j Cl 1 C2
oV T wio T oV T wio

Puc. 5.21. Cxemp! Bxmouens KP1006BU 1 B pexxuMe reHeparopa:
a - B XIyIlieM pexuMe; 6 - B pexxMe aBTOreHepaLH.
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a) é 6)
Rl R1

L7 b |GYGN|copbH— +Un H p [c16N|copt— +ua
8 8
hUnp~ R2 HUn =
3 6 3L
— C Boixp——+ Brrxon C Brixp——+ Brixon
uu 2 5 Um 2 5
Bxon 3an K b+ Bxoa 3an K==+ Uu
3anyckalmHx | 1 MOAY/IHpYIOLIErO 1
UMAYALCOB C-l:: oV —-1 HATPAKEHHA C']I' oV _.].

Puc. 5.22. IpuHuunuanbHele cxeMbl MogynaTopos Ha KP1006BHI:
a - IUHPOTHO-HMNYNbCHOTO; 6 - haso-UMMyNbCHOTO,

Tabu. 5.12. [TapaMerps: UMC KP1006BU 1.

[Mapamerpnl (T = +25°C) PexxuM namepenns 3HaqeHHe
Unn, B Unop, B Usan, B Is, MA
Usin, Hanpsoxenne nerounnka nutanns. B 5+15
U'sux, BuIXoaHoe HampaxeHHe 15 11,5+ 14 7+95 100 2,5
HH3KOTO YPOBHA. B 5 3,7+47 23+3 -5 0,35
U'emx, BhixomHoe HanpsxeHHe 15 55+8 0,7+1,5 100 2125
BLICOKOTO YPOBHA. B 5 18+28 03+0,8 100 22,75
Inor, MA 15 11,5+ 14 7+9,5 <15
Tok norpebnenus. 5 3.7+47 23433 <6
Icop,  Tok curHazna c6poca. MA 15 55+8 0,7+1,5 <1,5
Iex, BxonHo# TOK, MKA 15 55+8 <2
Iept, HA 250
' auax, t"onx, BpeMs HapacTaHHA H BpeM# cliajia BIXOJHOTO HMIYJTbca. HC 300
Npumeuanne.

HauanbHas NOTPemMHOCT B reHEPaTOPHOM pexknMe npu Unn = 15 B < 3 %. HectabunbHocTs
HAYATBHOH NOTPEMIHOCTH B F'eHEPaTOPHOM PEKHME OT HanpsbkeHHA nuTaHHa npu Usn = 15 B ne Gonee
0,3%.

Inor,

MA Torp.ep = +25 °C
8 4+

2 4 I 3 i

6 8 10 12 Unur, B

Prc. 5.23. 3aBHcHMOCTE MOTPeOAAOMOTO MUKPOCXEMO#t TOKA OT HANPKEHHA HTAHHS.
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6. MUKPOCXEMbI CEPHH K554

K554CA3 (K554CA301, KP554CA3, K521CA3 - ananor LM31IN)

MuxpocxeMa npesncraBnser cofoif KoMnapaTop HanpsXXEHHs C MANBIMH BXOIHBIMM TOKAMH H
BLICOKO# 4YBCTBHTENBHOCTBIO.
Ha3zHauenne BLIROOR: + Usnl
2 (1) - aMHTTEDPHBIH BXOX;

3 (2) - HeMHBEPTHPYIOLIM{L BXOL;
4 (3) - nHBepTHpPYIOMIUIL BXOX;

6 (4) - nutanue (- Uun2); Bxon
7 (5) - GanancupoBka;

8 (6) - crpobupoBanue, GanaHCHPOBKa;

9 (7) - KONNEKTOPHbIN BHIXOL;

11(8) - nutanue (+Uunt).

Bxon 9T

Brixonx

-Uun2|6(4) |2(1)
Puc. 5.24. YcnosHoe rpaguueckoe
o6o3HaueHne K554CA3A (b).
Hpumeuanue.

B cxofkax ykasaHa HyMepauus BBIBOOB 111 MHKpocxeM B 8™ “-BbIBoHOM Kopnyce (puc. 5.19 -
THn kopmyca 2101.8-1).

Tabu. 5.13. MakcumanbHbie pexuMbl paGoTsi.

CumBson Iapamerp 3HaueHHe Enununa
Us-1n HanpsxeHue Mexy BeiBogaMu 6 1 11 4.5 +33 B
Usx ¢t CuHbasHoe BxojlHOE HanmpsixeHUe +15 B
Usx max{ IIpenenibHoe BXoIHOE HampsiKeHHe 30 B
Uz Hanpsxerue Mexay BbIBogamMu 2 u 9 R 33 B
Pumax MoHocTs paccensanus npu T = +75°C 500 MBT

Ta6a. 5.14, lapametpst IMC K554CA3.

L

Cumson IMapamerp K554CA3A | K554CA3b | Pexxum u3MepeHus
Uwuni, B HanpsikeHre HCTOYHHKA THTaHHA +15+1,5 +15+1,5 -
Uun2, B HanpsxeHue HCTOYHHKa THTAHHSA -15+1,5 -151,5 -
Inott, MA | Tok norpebnenns <6 <75 1
Inor2, MA | Tok notpebnenus <5 <5 2
Ucm, MB | HanpskeHHe cMelleHUS Hyns <3 <75 3
Iexcp, HA | Bxonnoit Tok <100 <250 -
Alsx, HA | Pa3HOCTH BXOAHBIX TOKOB <0,01 <0,05 -
Kyu, Koagpunpent ycwnenns Hanpsxkenus| <1,5-100 | <1,5-10° 4,5
Uoct, B OcTaTouHOE HanpsXeHHe <L5 <15 1,6
' He Bpemst 3anepiKKu IPH BKITIOYCHUH 300 300 1,6

PesxxuM H3Mepenus:
1- Uex=0,01 B; 2 - Usx=- 0,01 B; 3- Rr=50kOM; 4 - Ru= 10 kOM; § - Usix = T 10B; 6- In=50 MA.
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7. N-P-N TPAH3HCTOPHI JAPIHHT TOHA
BU9%41Z (TO-3) / BU941ZP (TO-218) / BU941ZPF1 (ISOWATT-218) -
3AJAIOUWEE YCTPOHCTBO KATYUIKH 3AXKHTAHHSA BICOKOTO HATPAXKEHUSA

ISO)NATT-Z] 8

KOJIEXTOp - BhIBOX 2 (Kopnyc ans TO-3)

TO-3 TO-218
Puc, 5.25. Tunst kopirycoB
R e e 0 C(2)
1 1 ! Oasa - BBeIBOA 1
1 i
E x i IMHTIEp - BHIBOZ 3
g e -0 E (3)

Puc. 5.26. BHyTpeHHsAs NpHHUHNIHANLHAA CXEMa

Tabu. 5.15. MakcHmanbHbie pexxHMBI paboTsl.

Cumson Mapamerp 3uaueHne Ennnnna
BU941Z | BU941ZP | BUB941ZPF1
Uceo Hanpsxkenne smutrep- kowrekrop (18 = 0) 350 v
Ueso Hanpskenne sMurTep- 6asa (Ic=0) 5 )\
Ic Tok KonneKTopa 15 A
Icmax | Muxosoe 3HaueHHe Toka KoIIEKTOPa 30 A
1s Tok Gazbi 1 A
Ismax_| TMukopoe 3nauenue Toka Ga3bl S A
Pror Makc MOIIHOCTE KONJEKTOpa (T = +25°C) 180 155 65 w
Ts MakcumanbHas paboyas TeMnepaTypa nepexopa|  +200 +175 +175 °C
Ta6a. 5.16. Onexrpuueckue xapaxrepHcTukH (T = +25 °C ecyii HHaue He onpeNeneHo)
Cumson ITapamerp Yenopue Henbitanui | MuHHMyM | O6b1uHo | MakchmyM | EnvuHila
Iceo ToK OTKIIIOYEHHA KOILTEKTOpa Uce =300V 100 nA
' (Is=0) Uce=300V, T,=125°C 05 mA
Ieso Tok orrnouenus amutrepa (lc= 0)| Ues = 5V 20 mA
UcL* | I'panuuHoe Hanpshxenne Ic =100 mA 350 500 \
Ur TIpaMOe HalpsKEHHE AHOAA Ir = 10A 25 \
Ucke san| HanpsxerHe HachieHus Ic=8A, Is=100mA 18 \Y
KOJLTEKTOP-3MHTTEP Ic= 10A, Is=250mA 18 A%
Ic=12A, Is = 300mA 2 \
Use san*| Hanpskenne nacsimenus Ic=8A, Is=100mA 18 \Y
Ga3a-amMuTTEp Ic = 10A, Is=250mA 18 A\
Ic =12A, Is =300mA 2 v
HHAYKTUBHAS HATPY3KA |Ucc= 12V, L =TmH
ts Bpems HaxonneHus Ume=0, Ree=47R 15 Hus
tr Bpems 3aTyxaHua le=7A, Is=70mA 0.5 us
Uctawre = 300V
hre* Koadpunuent ycunesus mo toky | fe=5A, Uce = 10V 300
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8. BU931Z (TO-3) / BU931ZP (TO-218) / BU931ZPF1 (ISOWATT-218) -
N-P-N TPAH3HCTOPBI JAPIHHI TOHA -

3AJAIOMIEE YCTPOHCTBO KATYHIKHM 3AXKHIAHHMSA BEICOKOTO HATIPSDKEHMS

B(1)

| o C(2)
|
| | 6aza - BBIBOZ 1
I X, KoJulekTop - BhIBOR 2 (Kopmyc jisa TO-3)
i \ 3MHTTCP - BHIBOX 3
| -0 E(3) N

Puc. 5.27. BuyTpeHHss NpHHIMNHARbHAA cXeMa Tpan3ucTopa Jlapanuriona.

Taba. 5.17. MakcumanbHEle pexxuMel paboTsl.

CnmBon ITapamerp 3HaueHHe Enunnua
BU931Z | BUS31ZP | BUB931ZPFI
Uces Hanpsxenue sMutrep-komnexrop  (Use = 0) 500 v
Ucto Hanpsaxenue smurrep-konnekrop  (Is = 0) 400 \4
Ueso Hanpsxenue sMutrep-6aza (Ice=0) 5 \4
Ic Tox xomrextopa 15 A
Icmax | Tlnkopoe 3Hauetine ToKa KonneKTOpa 30 A
Is Tox 6a3ut - 1 A
Ismax_| Tluxosoe 3nayeHue Toxa Gassl 3 A
Pror Makc MomHocts xonnekropa (T =+25°C)} 175 150 60 W
T, MaxcumaiibHas paGoyas TeMneparypa nepexoa|  +200 +175 +175 °C
Taba. 5.18. Snexrpuueckue xapaxrepuctuk (T = +25 °C ecnn nHave He onpeneneHo).
Cumson [Mapamerp Yenosue Henbitanuil | Munumym | O6btuHo | MakenmyMm | Eannnna
Iceo ToK OTKNIOMEHHA KOLIEKTOpA Uce = 500V 100 HA
(Use=0) Uce=500V, Tj=125°C 0.5 mA
Iceo Tok OTKIOYEHHUA KOEKTOpa Uce = 450V 100 HA
(Is=0) Uce=450V, Ty=125°C 0.5 mA
Ieso Tok orinouenus smutrepa (Ic= 0)|Uen = SV 20 mA
Ur TpAMoe HanpsXeHHE IHOAA Ir = 10A 2.5 \4
Uce sus*) [Toanepxka HanpmKeHus Ie=100mA 400 A\
KOJINEKTOP-3MHTTED Uc=400V,L=10mH
Uce san¥ HanpsbkeHue HacHILEHUS Ic=7A, [s=70mA 1.6 \%
KOMNEKTOP-IMUTTEP Ic=8A, Is=100mA ' 1.8 v
Ic=10A, Is =250mA 1.8 \4
Uskesan] Hanpaxenue HachimeHus Ic=7A, Is=70mA 2.2 \'
6a3a-3MHTTED Ic=8A, Is=100mA| 24 \"
Ic = 10A, Is =250mA 2.5 A4
HHAYKTUBHAA HATPY3KA Uce= 12V, L=7mH
ts Bpems HaKomUIeHHs Use=0, Rse=47R 15 us
tr BpeMs 3aTyxaHus Ic=7A, Is=70mA 0,5 MHs
UcLave = 300V
hre* Koopduusnent ycunenus no toky | Ic = SA, Uce = 10V 300
Dxcmyaraunonnsle ucnwranua | Uce = 24V, L= TmH 8 A
(cM puc. 5.28) Uctawe = 400V

Hpumeuaune, * JimutensHocTs nMiyasca = 300uS, paGounii umi 1,5 %.
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24B 16,6 M¢
11,6 mc
L=7wmE
VDz BXOAHON
CHIFRAN 0
(CXEMA YIIPABJIEHUA
3AIIAIOIMEE h=03A
YCTPOICTBO Cl TOK BATHE
U T w22 0
CXEMA Rl =8 A
OTPAHMUYEHHS TOKA K10 ToK ¢
~[ KOANEKTOPA
Uclamp
R2 HATIPKERHE
BMMIHTEP.
0,2R LONREKTOP 4B
o t
Puc. 8.28. Cxema 3KcrnyaTallMoHHBIX Puc. 5.29. 3xcniyaraiHoHHble HCTIHITAaHHA
HCTIBITAHUH. Ha COOTBETCTBUE (hOPMBI CHTHAJIOB.

Hpumeuaune. Umnoprhsie TpansucTopst BUY41Z/ZP/ZPF1, BU931Z/ZP/ZPF1/RPF1, BU930 Mox-
HO 3aMeHHTH Ha oTeuecTseHHbie KT898A/AL, KT8232A2, KT897A (C97A) n apyrue (cm. pasaen
CTpaBOYHBIE JAHHBIE), MK Ha JBa BKITIOYEHHBIX N0 cxeme JlapinHrroHa (cM. Tabn. 5.19. u puc. 5.30).

Tab6n. 5.19. TpausucTopHas napa, BKIIOUEHHAs N0 cXxeMe JIapIMHITOHA.

Tpansucrophas napa ConpoTusieHHE Pe3HCTOPOB Hnon
VT1 VT2 R1 R2 VD1
KT809A KT828A K10 K10 KJ1209A
KT812A KT828A K10 K20
KT80%A KT840A K10 K10
KT826A : KT812A K51 K22
KT812A KT812A 43R 10R

Puc. 5.30. BriioueHne 1ByX TpaH3HCTOPOB N0 cXeme JapIHHITOHA.

Mpumeuanne. Hpumenenne cocTaBHbIX TpaH3UCTOpOB JlapiaHHITOHA BCEXKE HE PEIIAET NONHOCTBIO
npobneMy HafneXHOCTH INMEKTPOHHBIX 6J10KOB 3a)KHraHUA. MHOTHE aBTONMIOGHTEINH 3HAIOT, YTO BBIBECTH
M3 CTPOA KOMMYTATOP MOXET COCKOUHBIIIH CO CBEUH BBICOKOBONBTHBIN NPoBoj. OKOHEUHbIH CHIIOBOM
kackan OnokoB 3akHMraHus paboTaeT B 04YEHb HANPSHKEHHOM INEKTPHYECKOM H TEMJIOBOM PEXHME,

Hu nonesslie, Hn GHNONAPHbBIE TPAH3UCTOPHI He AOT NOJHO#M rapanTHH 6e30TKasHOi paboTh! Bo
BCEX peXKHUMax paloTet, 0COOEHHO B aBapUIHBIX.

MOSFET TpansucTopsl, noABHBIIHeca B 80-X ronax, MMeNH XapaKTePHCTHKH, GIM3KHMH K
XapaKTepHCTHKaM HAEATbHOIO KIK4a H ABISANCH Hanboree NoNnyIsSpHbIMH KIIOYEBBIMH 31eMEHTaMH.
OriHako 0Ka3aJioCh, YTO MIABHEIM [1aDaMETPOM, OTPaHHYHMBAIOLINM 00NIaCTh HX NPUMEHEHHA, ABIAETCS
HanpsHKkeHHe ¢Toka. BeicokoBombTHEIX MOTI-TpaH3HCTOPOB ¢ 10CTAaTOYHO XOPOLINMH XapaXTePHCTHKA-
MH CO3/aTh N0Ka He ynaércs, Tak kak conpoTHeaeHHe otkpeitoro MO IIT pacTér nponopuyoHansHo
KBajpaty npobuBHOro Hanpskenns. Kpome Toro, kpucrasie! BbicokoBonbTHLIX MOII TIT umeiot Gonb-
LIYIO IIOMAAk H, COOTBETCTBCHHO, GOMNBIIYIO CTOUMOCTS, YeM y GHIONAPHBIX TPaH3UCTopoB. Ho MHo-
FHE HHPMBI IPOROIDKAIOT paboTaTh Hall CO3AHHEM BHICOKOBOJIBTHBIX TOJIEBLIX TPAH3HCTOPOB.

B uactaocTH Beinyckaiorcs TpaH3ucTopsl o BIMOSFET TexHomoruH, paccunTanHble Ha paGo-
gee HanpsnkeHHe Jio 1600 B, Ontako HanpshxeHHe HaCBIMEHNs y HUX cocTarnser 7 B, cooTBeTcTBEHHO
H paccenBaeMasi Ha HMX CTaTHYECKas MOIIHOCT OKA3BIBAETCS HEMONMYCTHMO GonbInoi.
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9. IGBT TPAH3UCTOPDI

B cepeanne 80-X rofoB BO3HHKIIA HJEA CO3aHUA OMnonspHoro TpausucTopa ¢ MOIl-ynpas-
neHHeM, Ha3saHHoro IGBT - Insulated Gate Bipolar Transistor. B 90 + 91 rogy oHy nosABuHCh B KaTa-
norax pana Gupm. CampiMu cHbHBIMH paspaboTankamu IGBT TpaH3nCTOpOB Ha ceroaHAIMIHUIH ICHb
ssnsioTca International Rectifier, IXYS, Siemens, Advanced Power Technology (APT).

G(1)
__________________ +—0E(3)

Puc. 5.31. BuyTpeHHas npHHUMNHanbHas cxeMa.  Puc. 5.32. YenorHoe rpadndeckoe 06o3HaueHHe.

CrpykrypHo IGBT npencrapnser coGoit P-N-P tpausuctop (Q), ynpapiseMsiit 0T HU3KOBOIBT-
Horo MOII-TpaH3nucTopa ¢ HHAYHHMpOBaHHBIM KaHanoM (M) udepe3 BBICOKOBOJBTHBIH N-KaHaJIbHBIH
1oneBoi TpaH3NCTOp. N-KaHAIbHBI TPaH3HCTOP HA CTPYKTYPHOH cxeme (pHc. 5.31) nokasaH B BHIE
HennHelHoro pesncropa RN (MOD). Takyio cTpyKTypy NpPHBOAMT B CBOSH ROKyMEHTauuu dupMa
Toshiba. HoBas TexHONOTHA MO3BONMIIA COEIMHHTH B OXHOM IIEMCHTE ROCTOMHCTBA MONEBHIX H
6MnonApHLIX TpaH3ncTopoB. Y IGBT npakTHUECKH OTCYTCTBYIOT BXOAHbIE TOKH, CHH HMEIOT OTJIHYHbIE
JMHAMHYECKHE XapaKTEPHCTHKH, HE ycTymnatomme (Ha vactorax no 20 + 50 kI'n) XapaxrepHcTHkam
MOSFET. B To ¢ BpeMsA IOTepH y HHX pacTyT IPONOPLHOHANbHO TOKY, @ HE KBAjIpaTy TOKa, KakK y
HOJEBBIX TPaH3UCTOpPOB. MakciManbHoe HanpskeHne IGBT orpaHH4eHO TONBKO TEXHONOTHYECKHM
npo6oeM, H YK€ CErOfiHA BBINYCKAIOTCA TPAH3HCTOPHI ¢ pabounM HanpsxkenHeM cabiie 2000 B. Tpn
3TOM HaNpsHKEHHE HACHIIICHHA Y HUX HE mpesbimacT 2 + 3 B B pabounx pexumax. OCHOBHBIM
HepocTaTkoM IGBT TpaH3HCTOpOB NOKAa OCTarOTCA JAMHAMHYCCKHE MOTEPH Ha BBICOKHMX 4acToTaXx,
o0ycnosinenHble 3¢ $eKTOM Tak HazBIBAEMOIo “XBOCTA” - OCTATOYHBIM TOKOM OHIIONAPHOrO TpaH3HC-
Topa. 2TO HECKONBKO CHHXAET JIOMYCTHMBIH TOK KOJLIEKTOpa Ha dacTtoTax Beiue 10 k1. Onnako ms
CHIIOBBIX KackazioB GIOKOB SNICKTPOHHOTO 3a)KHIraHHA, e pabodHe 4acToTs! He npeBbiniator 200 + 300
T'n, Ha ceroauAmNnHiA 1enb TpansucTopsl IGBT nosxonat 6onee apyrux snemenToB. [Tockonbky Hamps-
xeHHe Hachlenns IGBT TpansucTopoB HUXe B 2 + 3 pa3a, To COOTBETCTBEHHO y HHX Oy1yT MEHbIIHE
IOTePH MOIIHOCTH, TEMIIEPATyPa EPETrpeBa H BHILLIE pecype.

Kak npaguio, 3Heprus B CHCTEMAX JNEKTPOHHOTO 3aXKHIaHHsA 3aacaeTca B HHIYKTHBHOCTH Ka-
TYHIKH 32)KHTaHHA WIIM HAKOHTENBLHOM KOHeHcaTope. IlepBolii cnocob peannsoBaH B “xiaccuke” M B
6ONBIIMHCTBE COBPEMEHHBIX CHCTEM 3aXHIaHMs, HampHMep B BA3-2108, 2109. IMepauunas oOmoTka
KaTYIIKH 32KHTaHHsA B 3THX MalllMHaX HMEeT HH3Koe conpoTHrienHe {okono 0,5 R), u crabunuszanms
ToKa npH koneGaHuAX HaNPAXKEHHA AKKYMYJIATOpa HE PEICTABIACT TPYHOCTH, DHEprH, 3anacéHHas B
HHAYKXTHBHOCTH Eind, BBIpaxaeTcs CIICAYIOMNM COOTHOILICHHEM!

Eind =L 1'/2,

rae L - MHAYKTHBHOCTD NEPBHYHOI 0OMOTKH KaTyILIKH 3aXHraHnd, [ - Tok.

HnnykrtusHOCTb BBIOMpaeTcs Tak, 4ToObl TOK B KaTyLIKE YCIEBaN HAapacTH 10 HeoOXoaumoro
3HA4YEHUA NPH MAKCHMANbHON HacToTe BpalicHHA KoleH4aToro Basa, cocrasnsomei 200 'y npn 6000
06/mun. Tok crabunu3npyercs Ha yposHe, oGecneunsatomieM TpeGyeMylo SHepruio HCKpal. OnucaHHas
CHCTEMA 3aXKHraHMA ABNAETCA Hanbonee pacnpocTPaHEHHOH CPefH CepHHHBIX, MOCKONbLKY HMEET
BO3MOXHOCTb HHTErpajlbHOro MCnojHeHHA. OHAKO OHA MMEET M CBOM HENOCTAaTKH, ITIABHBIM M3
KOTOpHIX ABMAercs HeaddextHrHas e pabora ¢ BHICOKOOMHOH KaTymkoH M HEBBICOKaA CKOPOCTb
HapacTaHus HanpspkeHusa. Kpome Toro, B mogo0HOl cHCTeMe HaNps)KEHHE HA TPaH3HUCTOpE olpene-
JII€TCA HANPAKEHHEM BTOPHYHOTO MpoGosi B 3a30pe CBEYHM, H OMACHOCTH BHIXOAA M3 CTPOS BLICOKO-
BOJIETHOTO TPaH3HCTOPA NOBOJILHO BEJIHKA.

B manmmuax ¢ kIaccHueckoi cxeMoi 3aHraHus, rjie Hekpa (POpMHpYETCA 33 CUET MPEPHIBAHHUA
TOKa B JIOCTATOYHO BBHICOKOOMHOM KaTyIIKE MEXaHH4ECKHM npepsiBateneM, npobnem ewg Gonbie.
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Jleno B Tom. uTo RL mapameTphl KaTymikH JOJDKHBI Y/10BNETBOPATH NPOTHBOPEUHUBEIM Tpebo-
BaHHMAM. Bo-nepBeIX, akTHBHOE CONPOTHBIIEHHE R ON/KHO OTPAHHYNBATb TOK HAa yPOBHE, /IOCTATOYHOM
JUTA HAaKoOIINEHNs HeOOXOAMMOro KOJMYECTBAa 3HEPrHH IPH IyCKe, KOIIa HaNpsKEHHE aKKyMynsTopa
MOXeT ynacTs B 1,5 pa3a. C apyroil CTOPOHBI, CIIHHIKOM 00NbINo# TOK NPHBOAMT K NPEXK/AEBPEMEHHOMY
BBIX0OJly H3 CTPOs KOHTAKTHOH rpynnel. Bo-BTophiX, A% yBEnHYEH s KONHYECTBA 3aNacEHHOMN SHEPrHH
HeoOX0/IHMO yBEHUMBATE HHAYKTHBHOCTH KaTymiki. IIpu 5ToM ¢ pocTom 080poToB Tok B KaTyike He
YCHEBaET JOCTHTHYTh HOMHHAIBHOTO 3HAYEHUA, N JHEPrUA HCKPHI, NPOTIOPHHOHATbHAS KBAAPATY TOXA,
pesko cHuwkaercs. Hanpumep, B cuctemax 3axuranus BA3-2101 - 2107 npu yactore BpauieHHs Ko-
neHvaroro Bana 6000 o6/MHH TOK pa3pbiBa KaTYUIKH T1aJaeT B [1OJITOPA Pasa, a MOUHOCTS, COOTBET-
CTBEHHO, Goniee YeM B JBa, UTO NPHBOAMT K MOBBIIIEHHOMY pacxomy Tomiuea. CKazaHHOE MILTIOCT-
PHpYETCS 3MIOPaMH, NPUBEICHHBIMHU Ha pHC. 5.33, rae (CHM3Y BBEpX) NOKA3aHBI HATIPSHKEHUE Ha KOH-
TaKTe MpephIBaTeNs, TOK KATyLIK¥ H 3aNIac€HHas 3Heprus. Bee 9miophl molydeHs! IPH MOJE IS OBaHHU
3JEKTPOHHBIX CXEM CHCTEM 3)KHraHus ¢ moMomnsio nporpasmel PSPICE. M3 rpaduxor sHaHO, 410 npH
YBEJIHYEHHH 4acTOTH BpamieHus eana ¢ 1500 of/mun 10 6000 o6/MHH (410 COOTBETCTBYET YacTOTe
uckpoobpasosanus 50 I'n u 200 I'n) samaceHHas B KaTyiuke 3Heprus nanaet ¢ 50 M/Dx no 20 mJDx.

Ewd, i 1500 of/mun Eind, o 6000 o6/Mun
ol o A /]
Ie,A 5 le, A 5
c 0 / /
U, V400, Ux, V40
3 0 13 20 B ims O S 10t ms

. PHe. 5.33. HavonneHue 3Hepruy B Karyike 3aKHraHus P pasiiuyHON YacToTe.

HauGosnee nonHO NpeMMYLIECTBA 3NIEKTPOHHON CHCTEMBI 3aKMTaHHs NPOABIMIOTCS B KOHIEH-
¢aropHO} CHCTEME C HETIPEPBIBHBIM HAKOIIEHHeM JHepruu. Ilopobusie ycTpoficTBa o1BeuatoT Gonb-
IIUHCTBY TpeBOBaHUIL, NPENBABNIEMBIX K CHCTEME 3akHraHus. OHaKO HX MacCOBOMY pacnpocTpaHe-
HHIO NPENATCTBYET HaJIHyHe B CXEME BBICOKOBOJIBTHOIO MMITYJIbCHOTO TPAaHC(OPMATOpa, U3roToBNIEHUE
KOTOPOT'O NPENCTABIAET H3BECTHYIO CIOKHOCT.

B cxeme ¢ HenpepbIBHBIM HaKOMJICHHEM JHEPTHH BBICOKOBOJILTHBIH KOHACHCATOp MOCTOSHHO
NOA3apsXKACTCA OT BCIOMOraTe/IbHOTO reHEpaTopa, CHIIOBOH TPAH3MCTOP MOAKIIOYAET 3apsKCHHBIH
KOHAEHCATOP K NEPBHIHON 0OMOTKE KaTyLIK¥ 3aXKHTaHHs, a KaTyIIKa HCMOJIB3YETCs TONbKO KaK TPaHC-
topMmaTop. DHepruio, 3anacéHHyl0 B KOHAEHCAtope Ecap, MOXHO Onpenenuts clielylouMmM obpasoM:

Ecap=C - U2/2,
rae C - eMkocTh, a U - HalpsHKEHHE HA KOHJCHCATOPE, KOTOPOE BBIOHPAETCA HCXOis M3 TpehoBaHuUIl K
HanpsXeHHIO BTOPHYHOro NpohHos.

O6biuHO HanpsbkeHHe HA nepBHYHOH 06MoTKe K3 HopMHpyeTcs Ha yposHe 350 + 400 B. Hanuuue
BBICOKOUACTOTHOTO TEHEPaTOpa H CTabuNH3alMa HaNpsHKEHH JlelaeT BeAHYHHY 3anacaeMoii sHepruu
HE3aBUCHMOM OT HaNPSHKEHUs aKKyMYJIATOPA M YACTOTHI BpallieHHs Bana. Takas CTpYKTypa Nony4aercs
ropazno Gollee SKOHOMHYHOM, YE€M NPH HAKOIUIEHWH JHEPTHH B HHAYKTHBHOCTH, TAK KaK TOK 4epes3
CWJIOBOH TPAH3HCTOP M MEPBHUHYIO OOMOTKY KaTYIIKH TEYET TOJBKO B MOMEHT HCKpPOOOpa30BaHUA.
KpoMme Toro, BHICOKOBONIBTHOE HANpsHKEHHE HA TPAH3UCTOpPE CTAOHIIM3UPOBAHG U He 3aBUCHT OT Ham-
PfXEHHs BTOPHUYHOTrO Ipofos, KK B HHAYKTHBHBIX CHCTEMaX, YTO MOBBILIAET HAfeXHOCTh PaboThi
CHJIOBOTO TPAH3UCTOPA.

Ha puc. 5.34 npuBeneHa npHHUHNHANbHA% CXeMma OI0KA 31EKTPOHHOIO 3AKHIaHHMA C Henpe-
PHIBHBIM HaKOTMUIEHHEM OHEPrMM W CTabHiM3anueil BbIXoaHoro nanpsokeHus. [lonsapsaxa Hakomu-
TeNbHOro koHaeHcaropa C7 MpoU3BOAUTCA OT UMNYJIBCHOrO BBICOKOBOJIBTHOTO TpaHcgopmatopa TH1
(cepneunuk - 40x25x 12 u3 snexTporexHuyeckoi cranu 3350 ¢ 3azopom 0,5 MM; obmoTku: L1 - 60 BHTKOB
nposoaa I13B-2, auametrpom 0,56 mm; L2 - 600 ButkoB npoBoma I1OB-2, nuamerpom 0,1 mm),
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Puc. 5.34. IlpuHnunuaneHas cxema H0Ka 3NEKTPOHHOTO 3aXKHTAHHS

YNPaBIsAEMOro aBTOKOJIeHaTENbHBIM reHepaTtopoM. TeHepaTop cobpaH no cxeMe MynbTHBHOpPaTOpa Ha
romnaparope DAl (LM311 - ananor KP554CA3). I'encpatop oTk/ii04aeTcs npu OTKPbIBAHHH TpaH-
3ucropa VT1 no nenH obparxoii CBA3H IPH ROCTHXEHWH Hanps)keHHs Ha KOHJAEHCATOPE 3afaHHOro
3HaueHus. Hanpsxenue crabunusanuu sanaercs crabunurponoM VD4 u nenurenem R11, R17. Taxoi
Crnocof peryIHpOBaHHS HANPHKEHHA IOBBIMIAET IKOHOMHIHOCTD CXEMBI, TAK KaK 3apsA] KOHIEHCATOpa
NPOHCXOMHT CPa3y NOC/E HCKPoobpa3OBaHMs, MOCNe 9ero reHepaTop paboTaer B peXHMe HH3KO-
YaCTOTHOTO NOA3APsIa, NPaKTHIECKH He noTpediast sHepruu. [1pu emxoctH Hakonurens C7 = 1 Mx®d u
HanpskeHHH 350 B, 3Heprus HCKPbI B COOTBETCTBHH C IPHBEACHHO#H BhILIE GOPMYJIOi COCTABIIAET OKOJIO
60 M.

Ha puc. 5.35 nokazaHO HanpsKCHHE HA HAKOMHTENBHOM KOHAEHCATOPE H 3anaceHHas B HEM
IHEprus NpH 4acToTe BpameHHs KoJjeHuaroro sana 1500 o6/mMus H 600006/Mun. 13 sniop BUAHO, 4TO
3amaceHHas SHEprHsA, cocTaBistomas okoyo 60 MJK, npakTHieckH He u3MeHsAeTcs. He 3aBHCHT oHa
TaKe H OT HAIPUKCHHS aKKyMynATopa Omaromaps CTabGHIH3AIMH HamnpsHXKCHHs HAa KOHACHCATOPE.

HMnynbchl ¢ npepbiBaTens HIH GECKOHTAKTHOIO JAT4HKA NOCTYNAOT Ha BXon 6noka, audde-
peHiMpyeTtcs nenouxoit C2, R4 u HopMupyrorcs Tpurrepom lLIMHATa, BXOAAIIHM B COCTAB MHKPOCXE-
M1 DD2. Taxum 06pa3om BHIPabaThIBACTCS MTyCKOBOA HMNYIBC GHKCHPOBAHHOH JUIHTEIBHOCTH (OKOJIO
1 Mc), oTkpuiBatoniuit IGBT Tpansucrop Q3, B pesynbrare 4ero mpoOHCXOAHT cHPOC SHEPTHHU B KATYIIKY
3aKHradHs. 3anady GOpPMHPOBAHHMA IYCKOBOTO HMIYJIbCA, YNPABJICHHS CHJIOBBIM TPaH3HCTOPOM H
3a[MTY €ro OT NEPerpy3kH BHINOJNHAET CHENHANH3IHPOBAHHAs MHKpocxeMa-apadsep DD2 - IR2125.

B nanHo# cxeMe 3aiHTa OPraHH30BaHa N0 HANIPSHKEHHIO HachllLeHHs TPaH3HCTOPA, KOTOPOE ITpo-
OPHHOHAIBLHO TOKY KosiekTopa. Takas 3amura He TpebyeT HCnoIb30BaHHS MOILHOTO PE3HCTOPA B LIETTH
3MHUTTEPA TPAH3HCTOPA, CO3AAIOMIETO JOONHHTENbHbIC NoTepH. IIpH BKIIOUCHHH TPaH3HCTOpa CyMMa
NpaMOro najeHHs HanpskeHus Ha quone VD7 u Ha oTkphiTOM TpaH3HcTope Q3 yepes nenutens R13,
R15 nocrynaer Ha BXoa 3amuThl. Ecny 310 HanpsbkeHHe npeBblmaeT noporosbli yposeHs (0,24 B),
TPaH3HCTOP OTKIOYAETCA.

JlpatiBep BLINONHIET ense ONHY OUECHb BaXKHY0 (yHkiHIo. [ln% nonHoro oTkpeianus IGBT
TPaH3HUCTOPa Ha €ro 3aTBOP HEOHXOMHMO NONATh HanpsikeHHe He MeHee 10 B. B npoTuBHOM cnydae oH
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MOXET NepeiiTH B JIMHEHHBIH PEXHM, IPH KOTOPOM PE3KO BO3PACTalOT IIOTEPH MOIHOCTH M TPaH3MC-
TOP MOXKET BHIHTH W3 cTpos. Takas CHTyauHs BO3MOXHA NPH NafeHHH HaNpsKEHHS aKKyMyJIATOpa
(HampuMep, pu pabote cTapTepa). IIps 3TOM NHUTaHHE BBIXOJHOIO Kackaja ApaiiBepa OCYHICCTBAAETCS
OT Tak Ha3blBaeMo¥ Dy TcrpenHoi emkoctu C6, koTopas 3apsokaercs uepes quox VD2. [ockonbky Toku
ynpasneHHs odeHb Mautbl, eMkocTH 20 Mx® XBarTaer 114 ynpasieHHs TPaH3HCTOPOM B TEUEHHE OKOJIO 5C.
Npu nanenun HanpsokeHus Ha eMkocTH C6 Huke 9 B, apatiBep oTkmouaet TpaH3ucrop. CHpacbiBaercs
3aiHTa PH HYJIEBOM BXOJJHOM CHT'HaJie ApafiBepa. Tok TpanzHcTOpa Q2 reHepaTtopa orpaHHuYEH Henblo
ofpaTHo# CBA3M H HE NpeBbIAET 3 A, IO3TOMY yNpaBieHHE OT ApaiiBepa He Tpebyerca. B kauecTse
Q2 moxno ucnons3oeats mohoit MOSFET umu IGBT Tpan3ucTop ¢ HanpsxeHHeM He MeHee 200 B u
ToKoM He MeHee 7 A, nanpumep IRF630 unu IRG4BC20UD.

Hs cunosoro kmoda Q3 moxHo BeIGpaTs moboii IGBT TpansucTop 13 tabnuus! 5.21 uny anano-
THYHBIH, HaNPsHKEHHE HachllieHHs KoToporo npH pabodem toke 10 A ne npessiuaer 2,5 B. Cpenuss
MOHHOCTb, pacceBaeMast Ha HEM NPH MaKCHMAaNbHBIX 0GopoTax, He npesbiinaer 2 Br.

Kak 6b110 moKa3aHo BHILE, HanpHKEHHE HA KOJUIEKTOPe CHIIOBOIO TPaH3HCTOPa CTaBHIH3HPYeET-
¢ Ha ypoBHe okono 350 B Gnaromaps ofpaTHoit cBA3H 1Mo HanpskcHHIo. ONHAKO 32 CYET Napa3HTHRIX
HHIYKTHBHOCTEH JIHHUH CBA3H, Gi1aroflaps BHICOKMM IHHAMHYECKHM XapaKTePHCTHKaM Ha TPaH3UCTO-
pax MOTYT BO3HHKATL NEPEXOIHbIE NEPEHANPAKEHHA B MOMEHT NepeknodeHus. OGBIMHO AN OrpaHH-
4eHHs NIEPEXOAHbIX NepeHanpsikeHui NPUMEHAIOTC BapHCTOPLL. B mocnenuue roaw! psaom ¢upm cra-
JIH BLIMYCKATBCH 3aIMTHBIE JHOBI, KOTOPBlE IO GBLICTPOAEHCTBHIO H CHOCOGHOCTH K MOMIONIEHHIO
3HepPrHH HaMHOTO PEBOCXONAT BAPHCTOPBL. 3T0, B YaCTHOCTH, qHoan! Transil npoussoncrsa ST-Micro-
electronics (SGS-Thomson). BpeMs ux cpabaTsiBaHHs COCTaBIfeT eMHHIBI THKOCEKYH/I, a YPOBEHD
nornomaeMoi MomHocTH focthraet 1500 Bt 3a 1Mc. FiMeHHO TakHe 3JIEeMEHTH YCTAaHOBIIEHB! B CXeMe
napajlensHo TpansucropaM Q2 1 Q3. Oro 1.5KE200 (BR2 - na nanpsoxenue 200 By u 1 .SKE440 (BR3 -
Ha HanpskeHHe 440 B). Jing 3amuThl HU3KOBOJBTHOH YacTH CXeMbl cy»xHT Avoa BR1 Ha HanpsxeHHe
20 B. Hanuuue 3amuTHBIX JHOOOB HCKIIOYALT IIEPErpy3Ky MO HAIPSHKEHHUIO B MOOLIX PeXXHMaX paboTsl,
BKJIIOYast aBapHIHBIE.

Bce ckazanHOE no3BOJAET CAeNaTh BBIBOA, 4TO TpaH3UCTOPS! IGBT sBnaiorcs onTHMaNbHBIME
Ul CHIIOBOTO KacKaja $0Ka 3MEKTPOHHOIO 3KHIaHHsA, MO KAKOW OBl cXeMe OH HH BBINOJHSANCS.
Cnenyer 0TMETHTD, YTO MPHMEHEHHE ITHX TPaH3HCTOPOB TpefyeT aKKypaTHOro KBaTH(GHIHPOBAHHOTO
TNOX0Aa H JOCTATOYHO BBICOKOH TeXHONOrHH H3roTorneHHs. Henbss 3a6biBath 0 ToM, yTo IGBT, Kak #
JpPYTHE KOMNOHEHThl C H30JIHPOBAaHHBIM 33TBOPOM, UPE3BLIYAMHO YYBCTBHTENBHBI K CTATHUECKOMY
snexTpHuecTBy. OHA3aTENBHEIM YCIOBHEM ABJISETCA TaKKE NPHMEHEHHE CPEACTB 3aLIMTHI OT Mepe-
HanpsAXxeHHHA. B yacTHOCTH, yCTaHOBKA YNOMAHYTHIX AHONOB Transil pexoMeHayeTCs HCNONB30BAThH B
HITATHBIX KOMMYyTaTOpax “Camap”.

B rabnuue 5. 21 npuseneHs! HeKkoTopbie THIIB TpaH3HCTPoB IGBT, npHroaHbIX JUis YCTAHOBKH B
KoMMyTatopsl “‘CaMap”. B nocneaneit ctpoke nans1 napametpsl MOSFET tpansucropa BUZ384, wacto
NPHMEHAEMOTO B BHIXOAHBIX KaCKaax JJEKTPOHHBIX KoMMyTatopoB. OfpaTHTe BHHMaHHe Ha TO, 4TO
HampsbkeHHe HachlmenHs Usat npH paGodem Toke 10 Ay Hero coctasnser 6 B. Tlockonbky koagduim-
€HT 3aIIOJHEHHA HMIYJBCOB B KJIACCHUECKOH 3MEKTPOHHOM cxeMe cocramiieT npuMepHo 30%, pac-
CeHBaeMas Ha N0JIEBOM TPAH3HCTOPE MOUIHOCTH 32 CIET NOTEPh MPOBOAHMOCTH OyNeT PaBHa:

Pd=1-Usat- 0,3 (Br).

Ee.ml 1500 of/mun Ee,ml_, 6000 o6/muH
0 /_\ 40
0 / 0l
Uk, Vg0 Us, V400,
0 0! g
0 12 3 4 3 6  7tms 0 5 10 15 20 2%,ms

Pnc. 5.35. HavonneHue sHepruH B KOHACHCATOPe NPH PAaTIMYHON YacTOTE.
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IRG4PC50FD / IRG4PHS0K

. 3aTBOp - BHIBOA 1
KOJUIEKTOp - BRIBOA 2 (xopnyc ans TO-3)
3MUTTEp - BHIBOA 3
J
1
3 123
TO-3 TO-247 (TO-3P)
Puc. 5.36. Tunsl xopnycos
Ta6a. 5.20. MakcumanbHbie pexHMBI paGoTh
Cumson Hapamerp 3navueHue Enunuua
IRG4PC50FD IRG4PHS0K

Uce Hanpsxenne aMutrep koatextop  (Is=0) 600 1200 \%
Uce HanpskeHHE SMUTTEp 3aTBOD (Ie=0) 20 \
Unac HanpsixeHHe HacHEHHS (Ic=10) 1,0 20 \
Ic Tok KojLIeKTOpa (+25°C) 70 45 A
Ic Tox komrekTopa (+100°C) 39 24 A
&) Toxa Ko/LIEKTOpa HMOYJ1bCHBI 280 90 A
ls Tok 6azbt A
Iemax | Tluxomoe 3mauenue Toka 6asut S A
Po Makc MOWIHOCTB pacceHBaHus (+25°C) 200 W
Po Maxc MOIIHOCTH pacc (+100°C) 78 W
T JlnanazoH pabodgnx TeMnepaTyp =55+ +150 °C

B tabnuue 5 21 npusenens: cpasuuTenbHble xapakTepuctuku IGBT TpansucTopoB (pasaudHbix
npoussoyurencii) n MOSFET Tpansucropos

Taba. 5.21. Onexrpuyeckue xapakrepuctuku (T = +25 °C ecnu uHave He ONPEAENECHO).

Tun Ie Uce Unac Pmax Kopnyc

TPaH3HCTOpa A \4 V (I=10A) w

IRG4PC40F 49 600 1,3 160 TO-247
TIRG4PF40W 51 900 1,6 200 TO-247
IXSH24N60 48 600 2,2 150 TO-247
IXSM30N60 50 600 2,5 200 TO-3
IXSH25N100 50 1000 3,0 200 TO-3
BUP604 80 600 2,2 300 TO-247
APT30GT60 55 600 2,0 200 TO-247
BUZ384

(MOSFET) 10 500 6,0 125 TO-3
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10. BAPHCTOPBI

BapHcTOpEI - NONYNPOBOAHUKOBLIE PEIUCTOPBI C HEMHEHHOH BONBT-aMNEPHO} XapaKTePHCTH-
KOH, 0COOEHHOCTBIO KOTOPBIX ABJIAETCS PE3KO BLIPAKECHHAA 3aBHCHMOCTL IEKTPHYECKOTO CONPOTHB-
JIEHHs OT NPWJIMKEHHOTO K HUM HalPSUKEHHA.

Ucnione3yioTcs BapuCTOPHI 1 CTACHIH3ALMH H 3aLINTHI OT IEPEHANPKEHHS B EKTPHYECKHX
HENAX NOCTOSHHOTO, IEPEMEHHOT0 H HMIYJIBCHOTO TOKA.

OCHOBHBIMH NTapaMETPaMH - ARIAIOTCS KIACCHOHKAIMOHHOE HANPSHKEHHE, KIACCHOUKALHOH-
HBIH TOK, K03 (DHIMEHT HEMHEHHOCTH, JOITYCTHMAasA MOUIHOCTh PACCEHBAHHA.

Knaccudrkanuonnoe HanpsxeHHE Uxn - YCIOBHBIH MapaMeTp, NOKa3hIBAIOMMIi 3HAYEHHE T1OC-
TOSAHHOTIO HAIIPSHKEHH:A Ha BAPHCTOPE NPH 331aHHOM 3HaUYCHHU U KIIACCH( HKAITHOHHOTO TOKA.

KnaccudHkanoHHOE HalpsokeHHE He ARIAETCH pabouHM 3KCT1yaTaliHOHHBIM HANPSKEHNEM Ba-
puctopa. PaGouee Hanpskenue BLIOHPaETCs HCXOK U3 OMYCTHMOM MOMHOCTH PAaCCEUBAHHSA M mpe-
JIENBHOTO 3HAYEHH s aMILIUTY (b1 HATIPSKEHH.

Knaccndukaunonnsii Tok Ixa - TOK, IpH KOTOPOM onpenensercs KIaccHpHKaNHOHHOE Hanpske-
HHE.

Koagpuument nenuneiinocu P - orHomeHue cTaTHueckoro COMPOTHBIICHHSA B TAHHOH TOUKe
BOJIBT-aMINEPHON XapPaKTEPHCTHKH K IHHAMHYECKOMY COIPOTHRIICHHIO B TOH XKE TOUKE.

8 = Re/Ra nn = dI/dU - U/LL

JlonycTHMas MOIHOCTh PAcCEsHHS - MOIHOCTD, IPH KOTOPO#i BAPUCTOP COXPaHAET CBOM Mapa-

METPBI B IPE/ieIaX HOPM B TEYEHHE 3aJaHHOFO CPOKa CITYKOBI.

BAPHCTOPbBI cepuH FNR

CpoiicTBa: 304a nposos X pabouas j08a Jn:o::cam
- IINPOKHl AWaNa3oH HanpskeHui 18 + 1800 B; U‘lf,’\ L L
- ObICTpas peakitns Ha Pe3KOe NOBbIIIEHHE HANpsi-

XKEeHHs (MKC);

- ONTHMAJIbHAS H CHMMETPHYHAS BOJIBT-AMIIEPHAsA = 107 0 om AT
XapaKTepHCTHKA; || 7/";:

- BBICOKAA CTOHKOCTB K TOKY EPETPY3KH; —ATA

- OTCYTCTBHE TOKA YTEUKH; - 0JTOBEYHOCTE, 10 /‘ ]

p=1+100cm

a) 6)

10' 107 10* 10* 10* 10" 10 10* 10* 10° 10° 10° 10° 10°LA
Pnc.537 a - BHEIUHMH B BAPHCTOPA; O - XapaKTEPHCTHKA BAPHCTOPA.

Tabn. 5.22. OGo3nasenne Bapucropos cepun FNR.

F NR 05 K 180
denrxya Hennneiinoe Inamerp | namerp Tounocts | KiaccHpukanmonHoe
AnBaHcen CONPOTHBIICHHE 3JIEMEHTa | KOpIyca BapHCTOpa HanpsaxeHHe
Texnonomku MM MM % B
F NR-05K180 10 18x10°=18
5 7,0 18+82
5 7.5 100+ 470
F NR-07K181 10 18x10'=180
7 9,0 18+470
F NR-10K330 10 33x10'=330
10 13,5 18 +330
10 14.0 360+ 1100
F NR-14M182 20 18x10°=1800
14 17,0 : 18+330
14 17,5 360+ 1100
14 250 1800
F NR-20M182 20 18x10°=1800
20 23,0 18+330
20 24,0 360+ 1100
20 250 1800
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Tabn. 5.23, Texuuueckne XapakTepPUCTHKH BapucTopoB cepuu FNR,

Haumenobanue Hanps:xenue| Makcuman. Maxc, Maxc. umnynscHbli Tox | Homunan.| Sneprus pacceus. Tunopas
BapHCTOpa | JION. Hanp. | MM, Hamp. (8/20 mc) MOUIHOCTB|  BapHCTOPOM EMKOCTh
Ukn =AC | =DC 1 mavuka UMIL{ 2 TIAYKH UMl 10/1000 mc 1 '
B B| B B | pA A A Br Jhx nd
FNR-05K 180 18 11 14 40 1 100 50 0,01 04 1600
FNR-07K180 [ FNR-10K 180 18 11 14 36 12.5(5)] 250 | 500 125 | 250 0,024 0,05 0,9 2,1 3500 7500
T'NR-14K180 [FNR-20K 180 18 11 14 36 [10(20)| 1000 { 2000 { 500 | 1000 { 0,1 | 0,2 4.0 11 18000 37000
FNR-05K220 22 14 18 48 1 100 50 0.01 0,5 1300
FNR-07K220 [ FNR-10K220 22 14 18 43 12,5(5)| 250 | 500 { 125 | 250 | 0,021 0,05 1,1 2,5 2800 6000
FNR-14K220 [ FNR-20K220 22 14 18 43 [10(20){ 1000 | 2000 | 500 | 1000 | 0,1 { 0,2 5,0 14 15000 30000
FNR-05K270 27 17 22 60 1 100 50 0,01 0,6 1050
FNR-07K270 | FNR-10K270 27 17 22 53 12,5(5)| 250 { 500 } 125 | 250 § 0,02} 0,05 1,4 3.0 2000 4000
FNR-14K270 | FNR-20K270 27 17 22 53 ]10(20)[ 1000 { 2000 | 500 | 1000 ] 0,1 | 0,2 6,0 18 10 000 22000
FNR-05K330 33 20 26 73 1 100 50 0,01 08 900
FNR-07K330 | FNR-10K330 33 20 26 65 |2,5(5)] 250 § 500 | 125 | 250 } 0,021 0,05 1,07 4,0 1500 3000
FNR-14K330 | FNR-20K330 33 20 26 65 110(20)] 1000 12000 | 500 | 1000 } 0,1 | 02 7,5 23 7500 17000
FNR-05K390 39 25 31 86 1 100 50 0.01 09 500
FNR-07K390 | FNR-10K3%0 39 25 31 77 12,5(5)] 250 | 500 { 125 | 250 { 0,02} 0,05 2,1 4,6 1350 2600
FNR-14K390 | FNR-20K390 39 25 31 77 _110(20)] 1000 | 2000 | 500 | 1000 ]| 0,1 } 0,2 8,6 26 6500 15000
FNR-05K301 300 200 | 250 | 525 5 400 200 0,1 9.0 55
FNR-07K301 | FNR-10K301 300 200 | 250 ;, 500 110(25)] 120012500 | 600 | 1250 | 0,25] 0,4 20 42 150 325
FNR-14K301 [FNR-20K301 300 200 ] 250 | S00 |50 {100y 4500 | 6500 } 2500 ] 4000 § 0,6 j 1,0 75 135 650 1400
FNR-05K331 330 210 ) 275 [ 580 5 400 200 0,1 9,5 60
FNR-O7K331 [ FNR-10K331 330 210 | 275 | 550 [10(25)] 1200 | 2500 | 600 |} 1250 | 0,25]| 0,4 22 44 150 325
FNR-14K331 | FNR-20K331 330 210 | 275 | 550 50 (100) 4500 | 6500 | 2500 { 4000 § 0,6 | 1,0 80 155 650 1400
FNR-05K361 360 230 | 300 [ 620 5 400 200 0,1 10 50
FNR-07K361 [ FNR-10K361 360 230 | 300 | 595 |10(25)| 1200 § 2500 { 600 § 1250 | 0.25]| 0.4 25 47 130 300
FNR-14K361 [ FNR-20K361 360 230 | 300 | 595 |50 (100) 4500 { 6500 | 2500 4000 | 0,6 | 1,0 93 163 550 1200
FNR-05K391 390 250 | 320 | 675 5 400 200 0,1 12 50
FNR-07K391 [FNR-10K391 390 250 | 320 | 650 |10(25)] 1200 [ 2500 | 600 | 1250 | 0,25} 0,4 25 60 130 270
FNR-14K391 [FNR-20K391 390 250 { 320 | 650 {50(100) 4500 | 6500 | 2500 | 4000 | 0,6 | 1,0 100 180 500 1 000
FNR-05K431 430 275 ] 350 | 745 S 400 200 0,1 13 45
FNR-07K431 | FNR-10K430 430 275 ] 350 | 710 {10(25)] 1200 | 2500 | 600 | 1250 } 0,25} 0,4 28 65 110 250
FNR-14K431 [ FNR-20K 431 430 275 | 350 | 710 {50 (100) 4500 | 6500 | 2500 | 4000 { 0,6 | 1,0 115 190 450 900
FNR-05K471 470 300 | 385 | 810 5 400 200 0,1 15 40
FNR-07K471 [FNR-10K471 470 300 | 385 | 775 [10(25)] 1200 | 2500 § 600 | 1250 | 0,25} 0,4 30 70 100 230
FNR-14K471 [FNR-20K471 470 300 | 385 1 775 150 (100) 4500 § 6500 | 2500 { 4000 { 0.6 [ 1.0 125 220 440 900




6. KOMMYTATOPBI
6.1. MMEKTPOHHBIE KOMMYTATOPBI KOHTAKTHON CHCTEMB! 3AXUTAHMS

S
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K KJIEMME K3 PEJIE CTAPTEPA

Puc. 6.1. DnexTpuyeckas cXeMa NOAKIIOYEHHS KOMMYTATOpa B KOH TaKTHO-TpaH3ucTopHoi C3:
1 - koMMyTaTop; 2 - XaTywika 3axuranus (K3); 3 - no6aBouHsii pesnctop Ra; 4 - KOHTaKTHI MyCKOBOTO
pene (IyHTHpYyoMmHe Rt MpH mycke ABHrares); 5 - KOHTAaKThl MpephIBaTeNs; 6 - paclpeaeiIHTeNb,;
7 - cBeun 3akMraHus; 8 - BhIKIIONaTeNb 3axurannd (B3); 9 - akkymynatopHas Garapes (AB).

1.Kommyrarop TK-102.

IIpenHa3HaueH uis paboThl B KOHTAKTHON CHCTEME 3)KHTaHHS aBTOMOOHIIEH ¢ BOCHMH LUJIHH-
POBBLIMH JBHTaTEIAMH C HEIKPaHHPOBaHHBIM 06opynoBanreM (FA3 - 53A;3WI-130u1a.).

B kauecTBe Harpy3KH HCIONB3YeTCS KaTyIiKa 3axuraHus b-114B, ¢ noBeiteHHBM k03¢ ¢y~
€HTOM TpaHC(HOPMAITHH H NOHHKEHHON HHIYKTHBHOCThIO IIEPBHYHOI OGMOTKH.

Jins orpaHnyueHHs NePBHYHOTO TOKA HCNonb3yeTcs RobaBoyHoe conpothBieHne C3-107 (cocTo-
Alee H3 IBYX pescropos Rat n Rxz mo 0,52 Om).

OCHOBHOE Ha3Ha4eHHE TPaH3NCTOPHOTO KOMMYTATOpa BIUTIOMEHHE H BHIUIIOYEHHE TOKa HU3KOIo
HanpskeHus B nepuyHoi o6MoTke K3. [IpuHimnuansHas cxema TK-102 nokasaHa Ha puc. 6.2.

KoHTaxThl NMpephiBaTeNs COYKAT JIA yNpaBieHHA KOMMYTAaTOpoM (OTIMHPaHHA W 3aMMPAHHA
Tpansucropa'T701A).

I1pn BrmoyeHnH 3xuranus (puc. 6.1), korna KOHTAaKTBI NPEPbIBATEIS PA3OMKHYTHI, TPAH3UCTOP
VT1 3akphIT H B IEPBAYHOM LEMH TOK HE IPOXOANT. B MOMEHT 3aMbIKaHHA KOHTAKTOB IIPEPHIBATENS B
nenx ynpasieHus VT1 Gynet mpoxoauTs Tok He Gonee 0,8 A. C yBenHuCHHEM HaCTOTHI BpaleHUA
Kylayka [PephIBaTeNd, BCIEACTBHE YMEHBLICHHS BPEMEHH 3aMKHYTOTO COCTOSHHSA KOHTAKTOB, CHJIA
ToKa B tienH ynpaBieHus VT 1 ymensinres 10 0,3 A.

ITytb ToKa B uenu ynpabnenns VT1: + akkyMynsTopa - JONONHHTENbHBIH pesuctop C3107
nepBHYHas 06MoTka K3 - Ge3bIMAHHEIN 3aKHM KOMMYTATOpa - nepexo J - b TpaH3HCcTOpa - NEepBHYHAA
obmoTka UT1 - KOHTaKT npepsiBaTels - kopnyc (Macca) ~ MHHyc AB. BenencTBre npoxoxkaeHns Toka
ynpasieHHs Yepes nepexon b - 3 VT1 nponcxoaur PE3KOE CHIKCHHE CONPOTHBIICHHA EPEXOIOB 3-K
VTI ¢ neckonbxkux coteH OM 10 HeckonbkuX Joneil OM, M OH oTkphiBaeTcs (NOTeHUMan Ga3sl cra-
HOBHTCA HHXKE NOTEHIHANA 3MHTTEPa), BIUTIOYas HENb TOKA HI3KOTO HANPSKEHHS.

Ilens Toka Hu3KorO HanpsokeHus: + Ab - CO107 - nepsuynas o6morka K3 - nepexon D - K VT1 -
kopryc (- AB). Cria Toka B nepBuyHO#H teny npu oTkpeiToM VT1 nocturaet 8 A npu HepaboueM ABH-
rareJie M CHH)KaeTCs IIPH YBEIMYEHHH YacTOTHI BpallieHHs 10 3 A.

Tpunnun aeiicrsus. IIpy BITIOUEHHH CTAPTEPA BBIKILIOUATEIEM 3aKHTaHHs 0OMOTKY ITy CKOBOT'O
pene noawmnouaior k AB. Tok, npoxonsiuit no o6MoTke pejie, HaMar HH4HUBAET CEPACYHHUK, UTO BRI3BIBAET
3aMBIKAHHE KOHTAKTOB (4) M mepBHuHas o6MoTka K3 moaknioyaerca k AB, TOMHMO OXHO# IIOJOBHHBI
no6asouHoro pesucropa C3107 (3). IponsoiineT yBennyeHHE CHIBI TOKa MEPBHHHOM LIEMH, 3 BMECTE C
9THM YBEJTHYHTCS HANMPOKEHHE BO BTOPHYHOMN IENH 3a)kHraHus. Tok, mpoTekas 1o nepBH4HOH 06MOTKe
K3, BbI3bIBa€T HAMaTHHYHBAHHE CEPACYHHKA KaTyLIKH. Pa3MbIkaHHEe KOHTAKTOB MPEPhIBATENA COMNpPO-
BOXKJAETCA MPEPHIBAHUEM TOKA YIIPABICHH, YTO BHI3BIBAET PE3KOE MOBBILIEHHE CONpOTHBICHNS VT1 1
OH, 3aKPBIB2ACh, BLIKIIOYAET LIENb TOKA NEPBHYHON weny 3axuraHud. Hcyesalolee MarHuTHoe mone
nepBu4HOH o6moTkn K3 cozmaer Bo BropHuHO# 0OMOTKe BHICOKOE HaNpsOKEHHE, KOTOpOE Yepes3 pac-
NpeaesMTENb NOABOANTCSH K CBEHAM 3aKHIaHHS .
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HmnynscHpii Tpancdomarop UT1, nepeuunas o6MoTka (w1 = 50 BurkoB, R = 0,14 OM) XoTOpPOTO
BIUTIOYEHa MOCIIENOBATENBHO C KOHTAKTaMH IIpEPhIBATENs, obecnednBaeT akrHBHOE 3anHpanne VI1. B
MOMEHT NPEPHIBAHHA TOKA YNpABIEHHA BO BTOpHYHOH obMoTke (02 = 150 BuTkOB, R = 7 OM) UT1
uuayunpyercs JC. Umnynec JIC sropuynoit o6motku UT1 neficteyer B nenu VT1 B HanpabiieHnH
NPOTHBOMOJIOKHOM TOKY YIIPaBJICHHS, BCIEACTBHE HEro YCKOPAETCA €0 3anHpaHHe (MOTCHIIHAN 6a3bl B
MOMEHT 3aIMpaHHA CTAHOBHTCA BBIILE MOTEHIHANA 3MUTTEPA), 3 IO3TOMY YCKOPAETCA IPEPLIBAHHE TO-
ka B nepBu4Hoii obmotke K3 1 6bicTpeiil yMeHpIIaeTCA MarHUTHBI TIOTOK. JHEPTHA TOKA B3aHMOHH-
ZXyKUHH BropuuHoi o6mMoTku UT1 pacxonyerca Ha Harpes R1 (27 Om). R1 dopmupyer umnyinbe 3anu-
panua VT1. Bes R1 Bpems sanupanus yBennunBaeTcs B [Ba pasa.

B KOHTAKTHO-TPaH3MCTOPHBIX CHCTEMaX 3&KHIAHHA KOHIEHCATOP MApaNeNbHO KOHTAKTaM
NpepLIBATENS HE YCTaHABIHBAETCA, T.K. mpHMeHeHHe B cxeme R1 u HT1 oGecneunsaeT Heo6XoauMyo
CKOPOCTb ClTaiaHH A IEPBHYHOTO TOKA.

Bo sropuuHoii o6moTke K3 unnyuupyercs 34C 17 +30 kB, a B nepsu4Hoii o6Motke K3 - 9J1C
caMOMHAYKIIHH BenuuuHoi no 100 B. 3J1C camonHaykunu nepsuuHoi o6MoTkH K3 BbIsbiBaeT 3apan
KoHaeHcaropa C2. B nanbHelitieM, IpH pa3soMKHYTBIX KOHTaKTaxX npephiBatens, C2 paspsixaercs uepes
nepsHuHylo 06MoTky K3, 3aTem npoHcxoauT 3aTyxaromuii KonebarenbHbIi pa3pal ero yepe3 nepeH4-
Hy10 06MOTKY K3. ITHM yBeHUHBaeTCS NPONOIDKHTENBHOCTh HCKPOBOTO PA3pAa MEXLY MEKTPOIaMH
ceeueit. C2 n R2 obecneunBaer cHikeHHe noreph MoltHocTH VT 1 B mepHon €ro nepeiutiodeH s, TeM
caMbIM YMEHBIIias ero Harpes. JU1s npenoTepauieHus neperpesa ¥ npo6os VT1 npy ysennyenun C
CaMOMHAYKIMH mepBH4YHOH 06MoTkH K3, 4To MMeeT MecTo Ha Masoi vactoTe BpaueHus KB, unn
oOpEIBe B LIEMH BHICOKOTO HANPS)KCHHA (MpOBEPKEe CHCTEMBI 3KHIaHHS Ha HCKpY), MapaenabHo C2
BKJTIOUEHA LIEMOo4Ka, COCTOA A U3 cTabunutpoHa VD1 1 nuona VD2, BKTIOYEHHBIX BCTPEYHO.

VD1 - HanpskeHHe cTaGHIH3alMH CTaGHIHTPOHA BLIOpaHO TakHM, YTOOBI OHO CYMMHUPYACH C
HAaIIpSHXKEHHEM MHTAHHSA, HE IPEBHINAJO NPEAETIbHO ROMYCTHMOro HanmpsbkeHus ydactka J3-K VTI.

VD2 - orpannumBaer Tok uepes VD1 B npamom HanpaeneHHH (4ToObI mepBHdHas 0OMOTKa He
[HYHTHPOBA/Ia CTaOWIHTPOH, BKIIOYECHHBIH B IPIMOM HallpaBlieHiH).

Ilpn ypenumuennr IAC camouHoyxuuH nepBHuHoi o6Morku K3 eune 80B (HanpsxeHune
CTaGHIH3aLHH) CTAOHMJIHTPOH NpOIyCKaeT 4yepes cebd TOK CaMOHHAYKHIHH, INYHTHPYS TE€M CaMbIM
nepBuuHylo 00MoTKy K3. bnaronaps npoxokAeHHIO TOKa CAMOHHAYKIIHH vepe3 nenodky VDIn VDI
HanpshkeHHe Ha 3a)KMMax NMEpPBHYHOH OOMOTKH CHMXKAETCH, YTO NpeJoTBpalliaeT neperpeB ¥ npoboi
VTI. TIpu ymensmenun 31C camonnaykumu Hixke 80 B ctabunuTpoH He npoBoauT dYepe3 ceOA Tok H
IJIC caMOHHAYKIHH pacxomyercs Hasapaa C2.

OnexTponuTHieckui koHaeHcarop Cl BKIIOYEH nmapaLieNibHO reHeparopy M 3amuuiaer VT1 ot
HMIYIBCHBIX NepeHanpsHkeHUWH, BO3HUKAIOUMX B Hemu: reHepatop - AB (paGorta Ge3 AB, paspe-
ryJTHpOBKa PEryiaTopa HAIPAKEHHHA, KOPOTKOE 3aMblKaHHE B OOMOTKAaX TeHEepaTopa, YXyAEHHE
KOHTaKTa ¢ "Maccoii” reHeparopa M pene perynsropa, pesucropa Rmi (npu sakopoueHHoM Raz). Tlpu
HMNyJIBCE HanpshKeHHA reHeparopa koHaeHcarop Cl GyneT sapskarscs, 4To yMEHBINHT HanpsXKeHHUe, a
CJIEIOBATENBHO, H MMIYNIBC CHIIbI TOKA B 1terd VT 1, Tem caMbIM IIpefoTBpainas neperpeB TpaH3HCTopa.
Heobxonumoe orpaHH4eHHE NMEPBUYHOTO TOKA JUIA npenoxpaneHus VT1 oT meperpyskH mo TOKy BO
BpeMs NMycKa ABHrarens obecreunsaeTcs pesucropom Rai (npu 3aopouenHoM Raz).

J1ns cHuxenns remneparypel VT 1 (monyctumas +65 °C), koMMyTaTop YCTaHABIHBAKOT B KabuHE
BOJIMTEIIA, 2 HE O KAIIOTOM JIBUIaTEA.
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kommyTaropa TK-102. xommyTatopa TK-102A.
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HanpsxeHHe B0 BTOPHYHOI 1IENH He MeHee YeM Ha 25% Gonblile, o CPaBHEHHIO € KITACCHYECKOH
CUCTEMOH 3aKMIaHHs, YTO [IPUBORHMT K YBEIHYECHHIO DHEPIHH MCKpPBI paspsna. [loBrlieHne YHEPrun
MCKPBI pa3pana cnoco6CTByeT Gollee IOMTHOMY CropaHHIO faxe obe fHeHHOH paboyeH cmecH. Obnerden-
Hbill MYCK JIBHTareNs M YIy4ilicHHas IPHEMHCTOCTh M 3KOHOMHYHOCTb ABHrartens (pPacxoX TOIUIHBA
cHIKaeTes 10 2%). Manas cuna Toka B lenu ynpasieHus VTI1 (0,3 + 0,8 A) pa3rpyxaeT KOHTaKThbI
npepoLIBaTeNs M MPOUIEBAaeT HX CPOK CNIYXObl, HO MPH ITOM NPEeXbABIAIOTCA 0coObie TpeGoBaHHA K
YHCFOTE MOBEPXHOCTHBIX KOHTAKTOB ITpepbiBaTeis. I1pu He3HaYHTENLHOM yBENTHYEHHH CONPOTHBACHUA
KOHTAKTOB IIPEPBIBATENS H3-3a OKHCIIEHHS HIIH 3arPA3HEHHs, CH/a TOKA yripasienus VT 1 cumkaetcd, oH
He OTKPBIBAETCA H JIBUTATEIb HE 3alyCKaeTCH.

2. KommyTatop TK-102A

Mpunuun geticTsus. [IpH BXTIOYECHHOM 3aKUIaliHH H 3AMKHYTBIX KOHTaKTaX NMpephiBaTeld (pHc.
6.1), VT1 xommyraropa (puc. 6.3) Haxoaurcs B OTKPBITOM COCTOSHHH, TaK Kak ero (ympaejisioulemy
aNeKTpoAy) 6a3e yepe3 KOHTAKTHI APEPhIBATENA NOAAETCS OTPHLIareNbHBIA oTeHnHaN. Tox 6yner mpoxo-
auTh o nepBuyHoH nenu: + Ab - Ra - W1 - K3 - nepexon 3 - K VT - muuyc AB. Ilpy pasMeikanun
KOHTAKTOB NpepbIBaTend, Ha 6a3e VT ucuesact ynpabisiomuit curaan 1 VT1 sannpaercs. OnHoBpe-
MEHHO IpeKpalnaercs Tok yepes apoccens L1 (Ro6m = 4R2), Ha ero BoIBogax HHAYKTHpPYeTCA HMITYIBC
CaMOMHAYKHUHH IONOXHTENBHBIH NOMIOC KoToporo npHioxkeH k 6ase VT, a oTpHuaTensHBIf - K
IMHTTEDY, 4TO ycKopseT (3anHpaHue) siepexoA VT 1 B 3akpeiToe cocTosHHe. 3anHpanue VT npusoant
K OsicTpoMy ymeHslueHHIO Toka B W1 K3, uyTo 00ycnapnusaeT nospieHHe HMITYJICA BHICOKOTO Har-
psUKEHHs BO BTOPHYHO# 06MoTke. [[yTh Toka BO BTOpHYHOM LienH: BLICOKOBONBTHHI BhiBon W2 K3 -
LICHTPasbHbIA BHICOKOBOJETHBIH MPOBOJT - paCPEACHHTEND BHICOKOrO HaNpskeHHs (TpaMOriep) - cBeua
3KUTAHKA - Kopiyc- W2 K3.

TK102A nMeeT CnelHallbHYIO 3aUIHTY, cOCTOANlyio M3 crabunmtpoHa VDI u mmoma VD2,
xotopas npenoxparser VT1 ot npobosa JJIC caMonHayKuHH, BO3HHKalOLIEH B IIepBHYHOI 06MoTke K3
npH 3anupanny VT1. B cnyuae, xorna OIC camonnaykumu npessbiuaer 100 B, nporcxonut npoGoit
CTaGHIHTPOHA H MOBBILIEHHOE HanpspKeHHE FACHTCS Ha quoze. KpoMe ToTo AHOM NpEenATCTBYeT Ipo-
TEKaHHIO ToKa oT Garapen k VT 1 uepes cTabunHTpoH, MHHYs W1 K3,

Jns CHHKEHHUA MOIIHOCTH TOKA B LIEITH CTabHIHTPOHa IPEAYCMOTpeH KoHaeHcaTop C2, KOTopsIii
3apsokaercs or IJIC caMonHay iy nepBuyHoi o6morku K3, npu 3annpanun VT1. B cnydae korga J(C
CAMOHHAYKIHM He [OCTHraeT OMacHoro 3Ha4eHWs M npoboil cTaGHINTPOHA HE IPOHCXOJIHT,
koHaeHcaTop C2 yMeHblaeT norepd MomHocTH VT1 B nepuof ero 3anupanis, YTo CHHXacT Harpes
VTI. 3nexrponuruueckuii konaeHcarop Cl BuIo4eH mapannenbHo reHeparopy H Ab, u 3amuimaer VT1
OT MMIYJIbCHBIX NEPEHANPIKEHHH, KOTOPhIC MOTYT BO3HHKHYTh B GOPTOBOH CETH NpH BKIIOYCHHH
MOIIHBIX MoTpeGHTENeR HIH oTrunlodeHHH AD npH paboratouieM aBHrarene. B aroM cirydae HMmnyibe
TTOBBLILIEHHOTO HanpsukeHHA Oynet sapskarb Cl, 4To IpenoTBpaTHT BO3AEHCTBHE NMOBBILLIEHHOTO Ham-
psokeHnsHa VT 1.
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JlobaBounsie pesnctophl Rar u Rz pasrpyxaior K3 or noBbileHHOM TenoBoi HarpyskH.
[1pu 3akopaunBaHKMHM Rz Bo BpeMs paboThl cTapTepa yny4lllaeTcs MyCK ABUraTeis.

3. Baok snekTpoHHoro 3axuranus B33 (Tomck)

brnok 533 (PB3.242.000 TY) npennasHaueH Jis paGoTsl B CTAHAAPTHOM CHCTEME 3a)XMraHHs
aBTOMOOWIIEH ¥ MOTOHMKJIOB C HOMMHANIBHBIM HanpshkeHueM nmutaHus 12 B u “mMuHycoM” Ha Macce.

[Ipumenenne 610Ka 3aKUraHus yCTPaHAET 06ropaHHE KOHTAKTOB MpPephIBATENA, oblerdaer 3a-
MyCK JBUTATENs, iefaeT paboTy ABurarels ycToiuuBoii Ha X0IOCTEIX 000pOTaX, CHIKAET TOKCHYHOCTH
BBIXJIOMHBIX ra30B U YNPOLIAET 00CHYXUBAHHE CHCTEMBI 3aXKHUTaHUA.

Jlis monHo# peanu3alny MONOKHTENBHBIX CBOHCTB G10Ka He PEKOMEHIYETCA NPUMEHSATh BBIK-
JOYATENTH MACChl, B KOTOPBIX B KaueCTBE KOMMYTHDYIOLIETO 3JIeMEHTa MCIONB3YeTCA THPHCTOP WK
TPaH3UCTOP.

Ipwu ycraHoske B33 HanpsoxkeHue Ha cBeuax Ha 30% Beiwe, yem Oe3 6r1oka.

He monyckaercsa pabota 6i10ka ¢ Karymkamu 3axuraHus Tuna 5114.

OCHOBHEIE TEXHHYECKHE XapaKkTePUCTHKH!

HoMuHanesHoe HaNpsHKEHUE MUTAHUA ................ -12B;
JonycriMoe u3MeHeHye HanpsbkeHus MuTalus - 6 + 16 B;
Tok 4epe3 KOHTAKTBI MPEPBIBATENS ... .+ 03 A;
JUMTENBHOCTE MCKPOBOTO pa3psaza .. .- 1 mc;
Juana3zon pabounx TEMMEPATYD ............. v - -40 + +70°C.

BHewHuil Bux u cxema nopwniodeHus 533 nokasaHs! Ha pucyHke 6.5.
MpuHuvnuaneHasg cxeMa GJ10Ka NpeAcTaBicHa Ha PUCYHKE 6.6,
MoHTakHas IU1aTa NpeAcTaBlicHa Ha PUCYHKe 6.7.

K CBE4aM

Puc. 6.5. DnexTpuyeckas cxeMa nofikiodeHus B33 Ha MoTorukie:
1 - GNIOK ANEKTPOHHOTO 3KUraHus; 2 - KaTyIlIKa 3aKUraHus; 3 - IPEPHIBATENb; 4 - AKKYMYIATOp.

IIpumeuanne.

HenpaBunbHoe NOAKTIOYEHHE MPUBOMHT K OTKasy O70Ka M BBIXOAY M3 CTPOA VIEKTPOPaaHoO-
3JIEMEHTOB.

Ipu ycraHoBke B33 Heo6X0AMMO 3a4¥CTUTE KOHTAKTHI MPEPHIBATEIA.

[Ipu oTkase 610Kka NEKTPOHHOTO 3aKUTaHuA, A4 Nepexoia Ha IUTATHYIO CHCTEMY 3aKHTaHuA,
HeoOX0MHMO 0TCOERUHNTE NpoBoKa OT kiemM “IT” u “K” u coenunuTts nx BMecre, OTCOEMUHUTE TPOBOX
OT KJIEMMBI “'+” ¥ H30/IMPOBaTh KOHEI 3TOTO MPOBOAA BO H36ekaHHE 3aMBIKaHHA Ha Maccy.
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Pue. 6.8. Bueinuii Bun:
1 - 6noka anekTpouHoro 3axuranua B33; 2 - kommyTatopa 47.3734, 4701 4734
(Macwra6 1:2).
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4. DaexrTpoHHLIH KommyTatoep 47.3734

BremHuii BUA KOMMYTAropa [I0Ka3aH Ha pUCyHKe 6.8-2.
[puHnunuankHas cxema komMyTatopa 47.3734 npenciaBneHa Ha pHcyHke 6.9.
MoHTaXxHas NiaTa NpeACTaBIcHA Ha pHCyHKe 6.10.

5. dnexTpounpili xommyrarop 84.3734 - 01

OcHoBHBIE TEXHHYECKHE XapaKTEePHCTHKH:
HoMHHATHOE HATIPSIKCHHE MHTAHuS R
JlonycTHMOe H3MEHEHHE HAPSDKCHUS nHTamws - 6 + 16 B;
Tox pa3phiBa KOMMYTaTOpa ..
Cpennuit 10k norpebnsuna KOMM)"Xb’IOpa
Bpems oTwioueHus Toka .
OnexkTpoHHKH komMyTarop 84.3734 - 01 moxer npnmena‘mca smecto TK- 102, TK- 102A.

6. BJ0OKH HMNYALCHOTO NAA3MEHHOI0 32KHTM AHHSA
OH-427 (MHHcK)

H3eectro, uro KIIJ] neurarens BHyTpecHHEro CropaHms 3aBHCHT OT TEMIEPATypPhl Ia30B B Ka~
MEpe CrOpaHus, 3aBHCAIICH, B CBOIO OYEpPENb, OT CKOPOCTH CTOpaHHs TOIUIHBHO-BO3NYHIHOH CMECH.

CooTBeTCTBEHAO, C YBETHUEHEM 3TOH CkopoCTH yBenHuHBaeTcs KI1Jl ABHrarens u, Kak cien-
CTBHE, YMEHBIIAETCA YIEIbHLIH PACXO/ TOILTHBA.

ITpn paspaboTke HOBO¥H CHCTEMBI 3aKHraHHs GbLIO COENAHO IPEINONOKEHHE, YTO YBEIHUHTD
CKOPOCTh CrOpaHHs TOIUIMBO-BO3AYIIHOW CMECH B KaMepe CropaHHs MOXHO ocnabus addext
"mHypoBaHHi" Nna3Mel, 06pasyomeics MEXLy MEKTPOIAMH CBEYH 3a CYeT MPOTEKAHHA B HCKPOBOM
TIIPOMEXYTKE IOCTOSHHOTO TOKa. TOK B 3TOM Cllydae [OJUIEPKHBACTCA 38 CYET IHEPTHH, HAKOILICHHOH B
KaTyHIKe 30KHTaHAs. B HOBOH CHCTEME HCMIONB3YeTCs IPHHIMI HAKOIUIEHHS SHEPTHH B JkoHzeHcarope,
obecneyHBalOUIHi B HCKPOBOM IIPOMEXKYTKE CBEYH 32XKHI'aHHA OHIONAPHBIH HMITYIBCHBIH TOK.

B TeuenHe nmepsoro nepHona koneOaHHH HanpsHKEHHA HA VIEKTPOAAX CBEHH NMPOHCXOIMT IIOR-
rOTOBKa CMECH H €€ BOCIUIAMEHEHHE, a B TEYEHHE NMOCIeIyIOMWHMX ee Cxuranns. Ha puc. 6.11 n3obpaxen
rpadHK H3MCHCHH HaNPAKEHUA Ha lICKTPoaax paspaaHHKa. B IByx nepHomax HMITyJIbCH HANPDKEHAA
HMetot $opmy, BIH3KYIO K IPAMOYTONBHON.

Ilpennaraemas cxema 3aXHTraHs IO3BONACT MOAABATH HA MEKTPOIH! CBeyeH HANpPsKEHHe, 10~
JIAPHOCTh KOTOPOTO MEHSETCA B TEYEHHE OtHOr0 TaKTa pabothl ApHrarens. [lonbopoM aneMeHTOB CXeMBI
ynpaBJleHHs 0becCresHBaeTC ONTHMaIbHAS MPOIOIDKHTENBHOCTE pa3pssa.

Cxema 371eKTPOHHOTO 3KHIaHHsA MpeIcTarieHa Ha puc. 6.12 oHa pabotaer cnenyiouMm obpa-
3om. Kongencaropsl C7 + C9 3apskalorcs oT BTOpH4YHO# 0OMOTKH npeobpa3sopareis Ha TpaH3HCTOpe
VT1 mo HanpseHHs, 3HaYHTENbHO npesbimatomero JJ1C akkymynaropHo#i 6arapen. IIpn paimbixa-
HHM KOHTAKTa MpephIBaTed, BiroueHHOro Mexxay Toukamu I1P u M, yepes ympasnsiomu#t anekrpon
THpucTopa VD8 npoxoant Hmnynsc Toka, cgopmuposanneiii RC- uensio R1, R2, RS, C1. Tupucrop
OTKpHIBAaeTCS, H HAauMHAeTCi KonebareNbHBIA pa3psl KOHACHCATOPOB Yepe3 NMEPBHYHYIO OOMOTKY
KaTyIIKH 3a)KHTaHMs, DOJKIOYeHHOH K Touke K3. B TeyeHHe NMepBOro NojiynepHoia TOK NPOTEKAeT
4gepe3 THPHCTOD, 4 B TeHEHHE BToporo uepes anons VD9, VD10,

Iponecc nobTopseTcsa D0 TexX mop, noka koHaeHcarcp C3 He 3apAnMTCA D0 HaNpMKEHHA, MPH
KOTOPOM OTKpBIBaeTCA KJII04 Ha TpaH3ucTope VT2, 410 NpenoTBpaniaeT O4epEHOE OTINHPaHHE THPHC-
Topa. [Tocie 3aMBbIKaHNs KOHTAKTa IPEPHIBATEINA OCTATOMHOE HAaNpshkeHHE KoHAeHcaTopa C4 npHkiansl-
BAETCA K YNpaBRisiouIeMy NEPEXoRy THPHCTOPa H HamexHo 3anHpaeT ero. Konnencarop C4 npu atoM
pa3psxaercs yepes pesuctop R3, onHako kmod VT2 HEXOTOpoe BpeMs IOCHE 3aMBIKAHMA KOHTZKTa
OCTAETCs OTKPHITHIM, 4TO NPEAOTBpalaeT CilyyaliHoe OTIHPaHHE THPHUCTOPA 3a c4eT Apebesra KOHTakK-
TOB NpPepLIBATENA.

Tpancopmatop npeobpasoBarens 6Ioka 3aKMraHHs MMeeT NOCIOHHYIO PANOBYIO HaMOTKY
(BHTOK K mm(y) H3omnsmma mexry 06MOTKaMH - 1Ba cniod nakotkau (Unpo6. 1000B), Mexay cnosmu -
onuH cno# (Unpo6. S00B). IMopsinok HamoTkH obmoTok L2 (48 ButkoB nposofom IIITB - 2 -0,42, ¢
seiBofamH 3, 4), 1.3 (420 surkoB npososiom [TDTB - 2 - 0,25, ¢ BriBomamH 5, 6), L1 o6Mortka (35 BHTKOB
II9TB-2-1,0).

Cepuneunnx Tpancdopmaropa dpepputossiii 11110 x 10, mapkn 2000 HM-1. Cobupaercs ¢ 3a30pom
1 MM, B KOTOPbIH BCTABIIAETCA AHAICKTPHYECKAS MPOKIAJKA H3 FeTHHAKCA.

TpaHcopmaTop paccHHTaH Ha HCNONB30BaHUE B cXxeme crabunurpona 1817A, ¢ HanpskeHHeM
cTabunmsaunu 56B. B cnyuae ecnu HanpsbkeHHe Ha BBIXOA€ MCTOYHMKA MeHbuie 450B (310 moxker
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NpoM30HTH B BHAy pa3Gpoca IapameTpoB CTaOMIMTPOHOB), CI€NyeT YBEIMYHTH €ro, BKIIIOYMB
ocJaenoBateNbHo co crabunnTpoHom A8 17 A crabunurpon u3 pana: KC433A,KC447A, KC456A.

OpnHaxo, mpHBeICHHAs HAa PUCYHKE 6.9 CXema B3ATa MPAMO M3 NMATEHTa H NpeHa3HaYCHHa Gonb-
uI€ IS IIOsAICHEHHs NPHHIKUIA PEaiH3allMH HOBOTO Coco6a BOCIINIAMEHEHH ! TOTUTHBOBO3IYLHHO#M CMe-
cH B kamepe cropanus. M noatomy, 3auactylo Jaxe HMeA B CBOEM PACIIOPDKEHHH HETIOX0M OCHHILIOr-
pad (Hanpumep C1-65), GbiraeT TpyaHO (HO B 0OIMEM-TO, BO3MOKHO) NOGHTECA HEoOXoAMMO#H GOPMBI
BBICOKOTO HANPSDKEHH . Ha 3NEKTPOax Pa3psaHHKa.

Tabun. 6.1. [TpumeHsemocTb kommyTaTopos OH - 427.

Jaryuk- |Karymxka [ lo6aBoy- | Kommy- ABTOMOGHIIH H aBTOGYCHI Kommyra‘rﬂ

pacnpe- | 3axura-|{ HbIH TaTop pexoMeHIyeMbl

NenMTeNs|  HHUA | pe3sncTop LA YCTAHOBKH
P-119-5 | BI15-B TA3-24 N MoaM(HKaLHH. OH-427-01
P132 B102-b 1 C340-A VA3-4323, 469 u MoaHdHKaLuH OH-427-03

B116 13.3734-01] VA3-3151. 3741 u monudnkauun -427-02
P133-b B114-5 | CO107 | TK102-A [TA3-53 u Mogndukauu OH-427
P147A,6 | 5115-B M-2140,MK-2125,-2715,TA3-3102 OH-427-01
P351 b118 C3326 | TK200-01|3WJI-131B1, Vpan -3751 n moaudux. OH-427-02
P352 b11§ CD326 | TK200-01|I'A3-66 n momudukau OH-427-02
17.3706 | b115-B 3A3-068M OH-427-01
193706 | B116 13.3734 [T'A3-24,"Tasens" OH-427-02
23.3706 | B115-B I’A3-52 u Mo duKaiu OH-427-01
24.3706 | B116 14.3729 | 13.3734 [TA3-53A,-66 1 MoaugHKauHu OH-427-02
303706 | BI117-A A3JIK monenet2141,2141-01,21412-01] OH-427-03
30.3706,01 B117 BA3 mogeneii 2101 - 07, 2121 OH-427-03
40.3706 | 27.3705 36.3734 | BA3 moneneii 2108,2109 OH-427-04
46.3706 | B114-5 | C3107 | TK102-A | 3WJI-431410 u monudux., 3UI-131HA | OH-427
46.3706 _ | B115-B A3JIK monteneti 2141,2141-01,21412-01| OH-427-01
53.013706] 53.3705 3620.3734}3A3-1102 OH-427-04
U2

i \ Ny
— VY

12

)

N~

Puc. 6.11. Ocumsnorpammbl HapsbkeHus M Toka Ha W2 K3 (anekrpoax paspsiHHKa).

Ha puc. 6.11 nmpuBencHb OCUMILIOrpaMMBbI HATIPSDKEHHS HAa BTOPHYHOM 0OMOTKE KaTyUikH 3aH-
raHus (3NEKTpoax pa3psAaHNKa), NONYUECHHBIE IPH CHATHH CHIHANA C eMKOCTHOTO IATYMKA HANPsKCHHS
B HCKPOBOM NpomexyTKe. I 15 Ha 3TH oCUMILIOrPaMMBbl, MOJHO TOJIBKO MPEANONArarh, KakHe MpoLec-
ChI IPOUCXOAST B HCKPOBOM NPOMEXKYTKe. Hanuuie ropH30HTanbHBIX yYaCTKOB BO BTOPOM NepHOIE Ko~
NeGaTeNbHOTO NPOLIECCa, CKOPee BCEro, CBUAETENLCTBYET O BO3HHKHOBEHHH IOCTATOYHO CHIIBHOH HOHH-
3alMH H, KaK CJIEACTBHE, BOSHHKHOBEHHH KOPOHHOTO (MIIH TIeloniero) paspana. Kak 31o Bauser Ha npo-
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Puc. 6.13. [IpunumnuaneHas cxeMma Gnoka saxuranis OH 427 (Bapuanr 2).

Lece BOCMIAMEHEHHA, HE O4eHb MOHATHO. Ho Koraa 3TH y4acTKH 1o KaKHM-JIHGO IPHYHHAM IIpona-
JIA10T, 32)KHTaHHe IPEBPAIHAETC B OOLIMHOE THPHCTOPHOE. I103TOMY, €CITH yAacTcs NONYyYHTh MOXOXKYIO
KapTHHKY, 33]1a4y MOXHO CYHTATh BHIIOMHEHHOH.

OnHAaKo MONYYHTh €€ MO BHILIE OMMCAHHON CXEME, HE TaK-TO MPOCTO. JTO BHI3BAHO TEM, YTO
(opMa HaNpsDKEHHS B KOHEYHOM MTOre 3aBHCHT OT MapaMeTpOB THPHCTOpPA H BHIKTIOMAIOIHETO €ro
TpaH3ucropa. Ho HM ANIA KOTO He CEKPET, 9TO pa3bpoc napaMeTPoB 3THX 3NEMEHTOB, MATKO BRIPAXKAACH,
3Ha4YHTenbHbIA. IToaTOMY, 4TOGH MOAYYHTE HEeoOXOAMMYO (GOPMY HMMYNbCa, IPHXOAHTCSA BBIGHpATh

TOAXOAAIHC IICMCHTHI H3 6oaB1I0TO

4gUcna AeTanci.

EcnH HEMHOTO YCIIOXHHTE CXEMY H HCTIONB30BaTh B Hel Tafimepsl KP1006BH 1, 3anaua pemaet-
Cfl 3HAYMTENBHO Mponie. Takas cxeMa npuBejeHa Ha puc. 6.13. BricokoBonbTHBIA npeobpasoatens
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NpaKTHYECKH TOT ke. OAHAKO cXeMa YNpaBJIeHHA KII04YOM 31€Ch Y)Ke ApyTas. Micnons3oBaHHe TaliMepoB
KP1006BU 1 no3ponuio ocTaTouHO NPOCTO BHIMOIHHTL NPeXbABIAEMbIe K Takol cxeme TpeGoBaHMs.

Ha nepBoM TaliMepe peann3oBaHa CXeMa 3alMTHI OT Jpebe3ra KOHTAKTOB NpeprIBarens. Bropoi
TaliMep - ONHOBHOpaTOp, yNpaBnsiouHi THpHcTOpoM. ONHOBUGpATOP GOPMUPYET HMIY/ILC JUTHTETb-
HOCTBIO OKOJIO | MC, KOTOpBIii IPHHYAMTENLHO YAECPKHBACT THPHCTOP B OTPHITOM COCTOAHHH BCE 3TO
BpeMsa. TakuM 0Opa3oM, 3aMbIKaeTcs Lenb KoleGaTenbsHOro KOHTypa, 06pa3oBaHHOTO NEpBHYHOH 06-
MOTKOH KaTYIUKM 3aKMIaHHs M HAaKOMHTENbHBIM KoHAeHcatopoM C7. Hanpsxenne Ha C7 npH o1-
CYTCTBHH CHTHAJa Ha BXOJIC NPEPHIBATENA TOKHO GHITE HE MeHee 450 B. HacTora BBICOKOBOMBETHOTO
npeolGpasoparens BpIOpaHa AOCTATOYHO HU3KOH (OkOno 2 KI'ix). DT0 0OYCIOBNEHO TEM, YTO THPHCTOP
JOJDKEH YCNeTh BBIKIFOYHTRCS 32 BpeMs MEX/LY MMITy/IbcaMH OJIOKHHT-reHepaTopa npeobpasoBaresis.

Hemnoro ne ynoGHo To, 4TO MPHXORHTCH BBIBOR KAaTywiKu 32xuranus (+b) nepexniouats Ha
maccy. ORH2KO0 3T NO3BOJIAET YNPOCTHTH CXeMy H H30eKaTh HCMOIE30BAHNS HePHUHTHBIX 3IeMEHTOB,

B cxeMe ecTb ellle 0AHH HEOCTATOK. cnonb3yeMbie MHKpOCcXxeMbl TaliMepoB KP1006BM 1 nMe-
10T npelenbHO NONMYyCTHMOe HanpsokeHMe mutanus 16,5 B. Ho cornacho I'OCT 3940, Gnok momkex
BhIIED)KMBATh MOBLILIEHHOE HanpshkeHe nuTaHkA (18 B) B TeueHHe nomydaca HenpephiBHOH paboThI.
Ecnu kTO-HHOyZAb 3aXo4eT COGMIOCTH 3TO TpeGOBAaHHE, NPHAETCS NPHHATL JOTIOTHHTENbHbIE MEphL.
Onpaxo 6G10KH, cobpaHHbIE IO cXeMe, NPHBENeHHOM Ha pyc.6.13, no 3Toll NpHYHHE H3 CTPOs MOKA He
BBIXOIHITH.

Brnoky 3aKHTaHMA BBIMYCKAacMblie MPOMBIILUIEHHOCTHIO JTHIIEHBI BBILIE NEPEYHCICHHBIX HEJOC-
TaTKOB.

Ha pucynkax 6.14, 6.15 u 6.16, npHBeneHsI cxema npoMbiuuicHHOro 6noka OH 427-3 u ero
MOHTaXHas IUIaTa.

Ha pucynkax 6.18 u 6.19, nokazan BHewHHit BuJ 610K 3axcuranus (Maciurd 1:4) H BO3MOXKHBIE
BapHAaHThI NOAKTIOUYEHHSA K CHCTEME 3aXKHTaHUs .

OCHOBHbIE TEXHHYECKHE XapakKTepHCTHKH!

HoMHHaNbHOE HANPsHKEHHE MUTAHHSA -12+0,2B;
JlonycTiMoe H3MEHEHHe HANPSHKEHHA MTHTAHHA -78+18,2B;
AMIIIUTYAA HaNpsbKeHUs pa3BUBaeMas B mepBH4HOH nenu K3 -t B;

5
Cpenuuii Tok noTpebneHus, He Gonee -2,5
Tok notpeGnenns npu 600 + 60 06/mMuH Bana pacnpesenurens-npepeiBarens - 0,4
Tok notpeGnenns npu 4000 + 400 06/MuH Bana pacnpeaenuTens-npepuiBarens - 4,5
Tok npoTexaloLmii Yepes KOHTAKTHI NpephIBaTelid, He Gonee -0,3 A;
BpeMs oTKIIOUEHHA TOKA - He HOPMHPYETCsl, IIpeKpallaeT MPOTEKaHHE TOKa Yepe3 MEPBHYHYIO
uens K3, nocre octaHOBKH ABUTaTENs, 663 HCKpoOoOpa3oBaHHS.

HpuMeqaune. IToaxmioueHHe M OTKTIOUEHHE OI0Ka K CHCTEME 3a)KHTAHHA OCYIHECTBJMETCA NPH BLIK-
%

JIOYEHHOM 32)KHTaHHH H OTCOEAHHE HHOM OT aKKyMyIATOpa KJieMMe “-” (Macca).

Paznnunbie MomydHKaiHH OJIOKOB pacCUHTAHBL HAa pabOTy ¢ pa3siMYHBIMH KarylWIKaMH H #aT-
YHKaMH-pacnpesennTenaMu (cM. tabin. 6.1). Qs atoro emkocts konnencaropos C10 + C12 nonbu-
paercs ot 1 mo 3 Mk® M U3MEHAETCA cXeMa BXOAHOTO Kackaja (6nok-A, cMm. puc. 6.14 u 6.17).

B cBa3u co cneundHueckoit GopMoii curHana Ha nepBHYHOH 06MoTKe K3, MOKET BO3HHKHYTh
HeoOXOAMMOCTH MOAKIIOUHTE TAXOMETP KaK MOKa3aHo Ha puc. 6.14 1 6.17. KonneHcatop C MoxkeT ObITh
106010 BHAA, KOPIYC €50 XenarelbHO NPHKIEHTh K KOpIycy G0Ka, a BLIBOAB! 3aKPeIUIAIOTCS BHHTAMHI
KJIEMMHOH KONOIKH.

Ha MHOTHX aBTOMOOMIIAX KaTyWIKH 3)XHTAHMS MCMONB3YIOTCS COBMECTHO C HOMOMHHTEIBHBIM
CONMpPOTHBNEHHEM PA3MHYHBIX THNOB. Bioky 3axuranus cepud OH 427 no3sonsioT paboTaTh cHCTeMe
3a)KHTaHHA BMECTE C HHMH, MPOCTO NMpPH 3TOM MOJIOKHTENBHBIHA 3P(EKT OT HCNOIBL30BAHHA CHCTEMBI
ymeHbIIUTCA Ha | + 3%.

Tpancdopmarop npeobpasoBarens OnOKa 3aXKHTAHHA MMEET MOCHOHHYIO PAROBYIO HAMOTKY
(BHTOK K BUTKY). U30n1ums Mexay oOMoTKaMH - 1Ba cios nakotkany (Unpo6. 1000B), Mexay crosamMi -
onuH cioi (Unpo6. 500B). INopsaox Hamotku obMorok L2 (18 BuTkoB nposomom II3TB - 2 -0,63,
BeIBOJIBI 3 M 4), 1.3 (144 BuTKOB npoBonom [13TB - 2 - 0,315, BeiBoaw! 5 v 6), L1 obmotka (12 BuTKOB
I19TB-2-0,8 - B ABa npoBOa, BLIBOABI 1 1 2).

Cepaeunuk tpanc popmaropa deppuronsiii 10 x 10, mapky 2000 HM-1.

Cxema BXOJJHOTO KaCKa/ia OMHAKOBA IJ14 BCeX OJI0KOB 3ToH cepuy M pHBeAeHa Ha puc. 6.17. OHa
no3BonsieT Oe3, Kakitx NMGO CyLIECTBEHHBIX NEPEAENOK HCMOMB30BaTh €€ JUIs paboThl C Pa3nu4yHbEIMH
AaTYHKaMM. MOHTaXHas 1ara IpH 9TOM HHKaKOH nepefieNiku He Tpebyer.
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Puc. 6.14. [Ipununnuansyas cxeMa 6noka saxuranns OH 427-3
(HyMepalius HeTaleeil BHINONHEHA COMIACHO MAPKUPOBKE HA 3aBOACKOH IIarTe)
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Puc. 6.15. MonTaxHas mnara 6moka saxuranus OH 427 - 03 (Macwita6 1:1).
Bu co cTopOHb! MOHTaXa JieTaneh (COSAUHHTEIbLHBIE JOPOKKN HAXOAATCA KAK € JIMIIEBOH CTOPOHEI
TLIaThl, TAK H C OGPaTHO# - BHIIENCHB! CEPBIM LIBETOM).

[ paboThi ¢ npephIBaTeeM (C KOHTAKTHOH CHCTEMOI 3a0KMIaHHA) He YCTAHABAHBAIOT SAEMEHTHI
C4 1 R4. BMmecTo pesncropa R4 ycTaHaBIHBAIOT IEPEMBIUKY.
s pabOThI C MIEKTPOMATHUTHEIM JAaraukoM BC3, Ha mnary ycranasnusaercs C4 eMKOCTRIO
10p0x160V u R4 conporusnennem 47K, R1 4 R2 UCKITIOHar0TCA H3 CXEMBL.
I1pu pabote ¢ narunkoM Xosia, HeyCTaHaBIHBaIOTCA aneMenTh R1,R2, R4,R5,C4,C5,VD2, VT2.
Pesucrop R8 3amensor Ha pesucrop ¢ conporuenentem 2K7, a kongencarop Cl Ha KoHOeHcaTop
emkocTbio 100 + 3n3. Touky 7 (3) ¢ Toukoii 16 coeAUHAIOT MEpEMBIYKOIA.
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Puc. 6.16. MonTaxkHas mnara 610ka saxHranus OH 427 - 03 (macmTa6 1:1).
Buy co CTOpOHBI COEXHHHTENBHBIX JOPOKEK.

Puc. 6.17. Cxema BxogHoro Kackaza 6moka saxuranus OH 427 (Brok - A).
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Brok pomyckaeT NpOBEPKY HAlNHM4YHA BBICOKOTO HANPIKCHHS HA CBEYAaX 3aXKHTaHHsA MyTeM
BH3YaIBHOTO KOHTPOIIA HCKPOBOTO Pa3pAia MEXAY CHATBIM CO CBEYH NPOBOJIOM BLICOKOTO HANPSXKEHHS
H KOpIycoM aBToMoOuis (Maccoif). [Ipn Takoil mpoBepKe pacCTOAHHE MEKAY METAUTHUECKOH XKHIIOH
IPOBOJIHAKA H KOPNYCOM JIOMKHO ORITE HEe MeHee 15 MM. [IpH MEHBIIEM pacCTOAHHH MOXKET BLIATH H3
CTPOsA KaTyIIKa 3aKHTaHHS.

B cayuae aBapuitHoro Beixona u3 crpos Gnoka, paGortatomero ¢ karymkamu 5115 unn B117,
MOXKHO MepeiTH Ha paboTy co ITaTHOH CHCTEMOH 3aKMraHHs, NEPEKIIOYHB NPOBOJHMKH HA KIEMM-
HO# Komojike GOK, Kak oKa3aHo Ha pHC. 6.18 (myHKTHPHBIE cTpenkx). BeimeamHii 13 crpos 6ok non-
JIKHUT PEMOHTY HIH 3ameHe. [Ipy pabore 6noka ¢ karywkoit b114 Takoe nepexinodenHe He 1OMyCTH-
MO, TaK KaK NPHBOAMT K BBIXOAY H3 CTpOs NpepeiBatens. BosmoxeH BapHaHT noakrodeHus Onoka
OH-427, pabotaromero ¢ karymkoi 5114, nocieroBarenbHo co wratHeM GaokoM TK-102, u asapuii-
HHIM MepexofoM Ha paboTy co mTaTHRIM OmokoM. CXeMa Takoro BKJIFOUEHHA MoKa3aHa Ha puc. 6.19.
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Puc. 6.18. Cxema nonxmouenns 6noka saxuranug OH 427, OH 427- 01, OH 427-03 u
IiepexoAia Ha ITaTHYKY CHCTEMY B CiTy4ac aBapHIHOIO BHIXOA H3 CTPOS OOKa 3aKHTaHHs.
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Puc. 6.19. Cxema noaxmoucHus Onoka 3axuranug OH 427 u
[IEPEXOAa Ha INTATHYIO CHCTEMY B CITydae aBapHIHOTO BBIXOAA M3 CTPOs OJI0Ka 3a)KHUTaHHs.
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7. JeKTPoHHOE 3aKHFaAHHE

TIpennaraeMoe yCTpoHCTBO H36aBHT OT MHOTHX npobneM, 0COGEHHO B 3uMHee BpeMa. OHO He
TpeOyeT BHECEHHA H3MCHEHHH B NMEKTPHUYECKYIO CXEMY aBTOMOOHIIA, IPH HEOOXOAHMOCTH MIO3BOMNAET
JIETKO BEPHYThCA K CTaHAApTHOH cHcteme. HeManoBaxHO H TO, 4TO NMPH MOHHXKEHHOM HanpskeHHH
nuTanus GopTOBOH ceTH (MpH BKTIOYEHHMH CTApTEpa, HATIPHMEpP) ABTOMATHYECKH BKJIIOYAETCA MHOTO-
HCKpOBOH peXHM. YcTpoiicTBo pabGoTocnoco6HO H IPH CHIKEHHH HampshKeHHs aKKyMynsTopa Ao 6 +
6,5B.

Ha pucynke 6.20 mpeacTaBieHa 71eKTpHUecKas CXeMma, OCHOBY KOTOPOH COCTaBjsieT mpeod-
pasoBaTens HaNpsvkeHHs, coOpaHHbIH Ha TpansucTope VT1 no cxeme Gi10OKHHT-TeHepaTropa ¢ 0OIIHM
KonnexropoM. MMnynbch obparsoro xona Ha odMotke IT Tpancdopmaropa T1 ¢ wactoToit 2 + 3 xI'n(
qepes BHIMpsAMHTENs VD7 3apskaioT HakOHTeNbHBLIH konaeHcatop C2. ITo Mepe 3apsana C2 aMiuHTyna
0OpaTHBIX HMNYJIBLCOB PAacTeT H JOCTHTAET HaNpsbKEHHA cTabHiIH3auMH ctabuinTtpoHa VDI, Yepes
crabunuipon VDI sapsxaercs xonaencarop Cl. BpemeHeM paspsina konzencaropa Cl onpenensercs
3aJiepKKa 3anycka OmokMHr-reneparopa. IIpu 3ToM cHHXaeTcs yactora KonebaHH TeHeparopa H
norpebinAeMsIi cxeMoi Tok. [locne paspana koHpeHcaTopa C2, depes KaTyInKy 3aXHTaHHA H THPUCTOP
VS1, npouecc nosropseTcs.
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Pnuc. 6.20 TIpyHuHMNHanbHAA CXEMa MEKTPOHHOTO 3aXKHTaHu.

fip o

Hanpsbkenne ua xoHaeHcaropa C2 3aBHCHT OT aMIUITHTYABI HMOYJIBCOB HA 0OMOTKe o6paTHOH
casd 1l TpaHcpopmaropa T1 u koapdHuHenta TpaHchopmauHH. TlpH ykasaHHBIX mapameTpax K
MOMEHTY OTKphITHa ctabunurpoHa VD1 HanpsokeHHe Ha xoHaeHcarope C2 nocturaer 400 B.
AMRIHTya MMITynbcoB Ha o6MoTke 1 TpaHchopMaTopa 3aBHCHT OT PasHOCTH MEXKAY HANPDKEHHEM
crabunusanuu crabunurpona VD1 4 HanpsokeHHeM nutanus U (aMIUTHTyna, TaKuM oOpasoM, pacTer ¢
YMEHBIIIEHHEM HATIPsDKEHHs GOPTOBO# CETH).

TIpu yMeHbIIEHHH HANIpSHXXCHHA MHTAHHA PacTeT HanpskeHHe Ha koHAeHcaTope C2. BxmoueHHe
aHona VD4 yBenHUHBAET JIHTENLHOCTb HCKPBL, MOCKONLKY NPY 3TOM MPOHCXOAHT MOMHBIA LHIUT KO-
neGaHui B KOHTYpe, 00pa3OBAHHOM KaTyIIKOH 3aKHTaHHA H KoHJencaropoM C2.

Juon VD8 wyHTHpYeT ynpaBIsionyo 0OMOTKY HMITYJIbCHOTO TPaHC(hopMaTOpa MPH 3aMKHYTHIX
KOHTAKTaX [pephIBaTeNs, 4TO HCKITIOYAET OTKpHITHE THpHeTOopa VS1 10 HX pasMblkaHuA. HHclo BHTKOB
obmorku III Tpancdopmaropa T1 BhLIOpaHO TakuM oOpasoM, 4TOOBI MaKCHMalbHas aMILTHTYAA
HMIYILCOB Ha HEHl Obila HECKONBKO HHXKE HANpPHKCHHA aKKyMYNSTopHOH Garaped, H auon VD7
OTKpHIBACTCS TONBLKO NIPH CHIDKCHHH HanpsbxkeHHs NMHTaHHA Hibke 12 B. B atom cmywae Owictpora
HcKpoobpa3zoBaHHs ONpeenAeTcs BpeMeHeM 3apsaa konaercaropa C2. MckpoBoit pa3psa mpoHCXOAHT
Ka>KIbIH pa3 Kak TONbKO OTKphIBaeTca crabmintpon VD1 M npoHcxoaxT paspsaa kongeHcaropa C2 no
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ueny: o6morkH L2 u L3 Tpanchopmaropa T1 - nnon VDS - 06moTka L3 ummynscHoro tpancopmaropa
T2 - crabunutpon VD1 (ipH ycIoBHH pa3OMKHYThIX KOHTAKTOB).

Jina m3rotoBneHus TpaHcgopMaropa Tl MOJHO HCMONB30BATh moby10 TpaHcdOpMaTOpHYIO
cranb. CeyeHHe cpenHero KepHa - npuMepio 12 cM . Tpancdopmarop cobupaerca ¢ 3azopoM 0,2 MM
(MOKHO BCTABHTE B 3a30p KyCOK KAPTOHA NOAXOASLLICH TONIIMHEI).

TIpH cGopke 3a30p He OMKEH NEPEKPHIBATLCA JKeNe3HBIMH Haknankami. O6morka L1 copepxur
50 sutkoB, o6MoTKa L2 ~ 70, o6morka L3 - 13, o6moTka L4 - 450 ButkoB. O6MmoTKa L1 BeinonuseTcs
npoeoaoM [10B muamerpom 0,7 + 0,8 MM, ocTanbHbele 06MO1KH - npoBogoM [13B nuamerpom 0,2 +
0,25 Mm.

Hmnynschbiit Tpanchopmarop T2 HaMoTaH Ha $epppHTOBOM KoMbLie AuaMeTpoM 12 + 15 MM,
BBICOTOI 4 + 5MM, ¢ MarHUTHOH NpoHHuaeMocThio 1000 + 3000. Yncno Butkos: L1 -25,1.2-150,L3-10.
Junamerp nposona Mapku [13B- 0,12 +0,18 Mm.

O6Mmotka L1 HaxonuTcs noa HanpsoxkeuneM 400 B, nostomy cnenyer no3aboTHTECs O €€ H3OMALHH
ot 06MoTkH L2 n L3. O6Motxy L1 nmyuwre pacnonoxHTs Mexay o6morkamu L2 u L3.

JU1a npoBepKH H HACTPOHKH YCTpOHCTBA XKENATENLHO HMETh PETYNTHPYEMBbIH MCTOYHHK MHMTa~
HHA 6 + 15 B ¢ TokoM BhIXona 10 2,5 A. OznHako MoxHo 060HTHCE M Ge3 Hero. s 9THX neneil BrionHe
NOROHAET aBTOMOOHIIBHBIH aKKyMyNsTOp, KaTyIlIKa 3aKHTaHHs H 8 aneMeHToB THna 373 (no 1,5 B).

Ha nepBoM 3Tane HaCTPOHKH OTKIIOUaEM MHOTOHCKpOBO# pexxHM. [l 3T0TO OTNaHBaeM OnHY
H3 Hoxek ftHona VD8 (B pasphiB MOXHO BKTIOYHTH TyMOJIep, 4TO CO3ZaeT JONONHUTENbHBIE yro6CcTRa
npu Hactpoiike). K coGpaHHoMy Onoxy MoaxmoyaeM KaryIUKy 3a)KHTaHHS (MOXHO HCMONE30BaTh
pesucTop conpotHBieHHeM 20 + 30 Om), 3ateM - nHranue 12 B. Ecnu Gnokunr-reneparop paGoraer, to
BBl YCIBILIMTE XapaKTEPHBIA MHCK, B NPOTHBHOM CNy4ae HYXHO IPOBEPHTH MPaBHILHOCTH COOPKH
TeHepaTopa H KadecTso aneMeHToB. HanpsbkeHne Ha Bbixoze paboTatomero Gioka (Ha konrakrax C2)
IOMKHO cocTaBasTh 380 + 410 B (npu HecooTseTcTBHH noabHpaercs crabunutpon VDI). TlpH cunsHo
nouwxenHoM Hanpsokenud (100 + 150 B) cnenyer nomensaTs MecTaMu BrIBOAH 06MOTKH L4 Tpanc-
tdopmaropa.

JUns npoBepkH MOLIHOCTH NpeoOpasoBaTens BMECTO KaTyIIKH 3a/KHTaHHs B KaU€CTBE Harpy3KH
Henonb3yiot namnouxy 220 B 15 Br. Ee nonimouaroT K BeiBofam koHzencaropa C2. Jlamnouxa gomkHa
ropertk B NONHbIHA Hakan. [IpH 9TOM NoCTOAHHOE HalpshkeHHe Ha Hell cocTasut 180 + 220 B,

MomHocTs perynupyercs nonbopom pesucropa R3. TloTpebnsaemeiii cxemoii Tok, npH noaxo-
YEHHH JIAMNOYKH, BapbUpyeTcs B NpeAenax 1,5 + 2 A (6e3 HarpyskH - 50 + 150 MA).

TIpn HanHuHH KaTyIIKH 3a)KHTAHHA NIPEXyCMATpHBAIOT HCKpOBOH MpoMexXyTok B 10 + 145 Mm
MEKJY BbICOKOBOJIIETHBIM NPOBOZOM H MMHYCOM mHTaHui. KparkoBpeMeHHOE 3aMbIKaHHE MpOBOZA,
HIYUIETO K MpPEPHIBATENIO, HA KOPMYC BEAET K TOMY, YTO B HCKPOBOM MPOMEXYTKE NMpPOCKAKHBAET
Hckpa. Ecii perynmHpoBKa MOIHOCTH HE POBOAHIACK, TO BH3YaJIbHO (110 MOLIHOCTH HCKPBI) MOXKHO C
H3BECTHOH Z1071€# TOUHOCTH nooGpars pesHetop R3.

JUnts aydinell noMexoyCTOHYHBOCTH yCTpOHCTBAa BETHYMHY pe3HcTopa R2 moaGHpator TakHM
06pazoM, 4TOGR HCKPa BO3HHMKAJIA TONBKO NPH HANPSHKEHHH HCTOYHHKA NHTaHMA 6 B u Gonee.

Teneps MOXKHO MPHCTYNATh K YCTaHOBKE NOPOTa BKIIOUEHHS MHOTOHCKPOBOTO pexkHMa. Jlenaer-
¢ 370 TakUM obpa3oM. CHavana nozgxmoyaeM nHon VDS, TIpH cHHkeHHH HaNIpsHKEHHS THTAHHS BO3HH-
KaeT MOMEHT, KOoria H 6e3 3aMbIKaHHs NMPOBOAa 3 Ha KOPMyC HCKPOOOpa3OBaHHE CTAHOBHTCS HEMpe-
PHIBHBIM. ECIH MOpor BKIIOYEHHA MHOTOHCKPOBOIO peHMa cocTaBiseT 12 B M Bubue, To mocnie-
noeatensHo ¢ VD8 cnenyeT BKMOYHTE €1ize OTHH AHO.

CoGpaHHbIit 60K 3NEKTPOHHOTO 3)KHTaHHA YCTAHABAHBAIOT 110 KAllOTOM aBTOMOGHIA BOMH3H
KaTyIIKH 3KHIaHHS (KeNaTebHO BHIOpPaTh MECTO C XOPOIIHM 064yBOM). 3aTeM OTKIIOUAIOT KOHIEH-
CaTOp pPACIpEeNeNUTENs 3aKHTAHHMA OT KOHTAKTOB npepbiBatend. CIEeRyIOWME 3Tal - OTKIOYEHHE
NpOBOAA, COCAHHAIOIIETO MPEPHIBATEND H KAaTyLIKy 3aXKHTaHHA. [IpH HATHYHH 106aBOYHOTO pe3HCTOpa
(xatymka THna b115) ciaenyeT 3akopoTHTL ero. [1s 3T0r0 MOXHO HCIIONB30BaTh OTKIIOUEHHBIH MPOBOA.

Ecnn uMeetcs rym6nep BIIIOYEHHA MHOTOHCKPOBOTO PEXKHMA, TO €70 Ty YILE BRIKIIOUHT.

Tlocne onpoGbiBanHs ycTpo#icTBa B paboyeM pexxuMe MOXKHO YBETHYHTB 330p Ha cBevax B 1,5+ 2
pasa.

CrieftyeT MOMHHTB, YT IPH GOBINOM 3a30pe B KOHTAKTAX IPEPLIBATEIA NOABIAETCA BEPOSTHOCTD
NPONafaHHA NOCTEAHUX HCKP (PH MHOTOHCKPOBOM PEXHME) B CIEAYIOIHI LIHIHHAD, YTO HApyILaeT
paGory asurarens. TToaToMy 3a30p HY)KHO YMEHBIIHTD 10 MUHHHMYMa B TOM HHTepBaJle 3a30pOB, KOTO-
PhIl pEKOMEHYeTCS 3aBOAOM-H3[OTOBHTENIEM.
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8. JieKTPOHHAA CHCTEMA 3AXKHTAHHS

TlpennaraeMas THPHCTOPHAs CHCTEMA 3aKHIaHHs, HOPMaJbHO PaboOTaeT B AMANMa3OHE IHTAIO-
WIKX HanpsbkeHH# ot 1,5 no 22 B. IpH npaBuiIbHO OTpEryIHpPOBaHHBIX KapGIOpaTope M yIiie orepexe-
HH# 3Q)KHTaHs, ABUTaTeNhb C 3TOH CHCTEMOH MOXKHO 3aBECTH PyKOATKO#H NMPH NMUTaHHH OT ABYX Garapeek
no 1,5 B. Cxema Ha puc. 6.21 npenHasHaueHa i aBTOMOOHIIEH ¢ KOHTAKTHOH CHCTEMOMH 3aKHTaHHA.

Bnokunr-reneparop Ha Tpansuctope VI3 u Tpancdopmartope T1 mo3sonser monyyars crabu-
JH3HPOBaHHOE HANPsLKEHHE Ha HAKOMUTENbHOM KoHaeHcaTtope C4 okonp 400 B - npu paboTe Ha xonoc-
ThIX 060poTax, 450 B - npu 3anycke u 250 + 300 B - npu oboporax 6000 06/MuH. Ha TpaH3ucTopax
VT1,VT2 u obMortke L4 Tpanchopmaropa T1 cobpan ysen ynpasienns tHpHcropom VS1. Tlpu pas-
MBIKAHHH KOHTAaKTOB MpEphIBaTeNs Yepe3 OTKphIBIUHiics TpaHzicTop VT mpoTekaeT Tok 3apszia KoH-
nencaropa C1, koTopbli OTKphIBaeT Tpan3HcTop VT2 Ha Bpems okono 3 Mc, 3aaaBaeMoe pesHcTopoM R4.
B nponecce Habopa 060poToB koHneHcarop C1 He ycnieBaeT MOMHOCTHIO paspshKAThCsl, YTO HPHBOIUT
K aBTOMaTHYEeCKOMY YMEHBIIEHHIO BPEMEHH 3apslia, a 3HaYHT, CHHXXEHHIO AJIMTENLHOCTH HCKPOBOTO
paspsana B ceede ¢ 3 Mc 10 1 Mc. Ocunnmnorpamma (pHc. 6.22) CONEPKHT CTYNCHH MOA3apsia HAKOMH-
TenbHOH eMKOCTH C4, YTO CBHAETENBCTBYET 00 YBETHUEHHH SHEPIHH HCKPHI.

O6MOTKH HMITYNBCHOTO TpaHchopMaTopa cdasHpoBaHbI TAKHM 06pa3oM, YTO 3allyCK THPHCTOpa
BO3MO>XEH NPH NPAMOM “x011e” GIIOKHHT-TE€HepaTopa, KOra HAET HAKOIUIEHHE JHEPTHH B CEpevHHKe,
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Puc. 6.21. IIpHHUMNHANBHAS CXeMa TIEKTPOHHOH CHCTEMBI 3aKHIAHHUSL.

ITpn obpatHOM “xone” NMPOMCXOOMT NMOANHMTKA HAKOMHTENbHOH eMkocTH. KpoMe Toro, auon
VD8, BxmoueHHBIH NapaniensHO THPUCTOPY, OOeCTIedHBaeT KonebaTenbHBbIH MPOLece B KOHTYpe, 00-
Pa3oBaHHOM NEPBHYHOH OOMOTKOM KaTyIIKM 3a)KMraHMsA M HaKOMHMTeNnbHOH eMkocThio C4. Konpen-
catop C3 COyXHT 1 yBeNHYEHHS HaNpsDKEHHs 3amycka THpHcTopa. [IpH 3anupaHHH TPaH3HCTOpa
VT Bo3HHMKAIOWIMH HMNYNBC CAMOHHIAYKUHH 3apsbkaeT kongencarop C3. IIpu mpsMoM “‘xone” HM-
nynse ¢ obmoTkn L4 cknanmiBaeTcs ¢ HanpsbkeHHeM Ha KoHaeHcatope C3, B pesynbTaTte 4ero THpHc-
TOp YCTOHYHBO 3aIyCKaeTCs yxe NMpH MHTaHHH oT 5 B. HekoTophle 3K3eMIUISpBI 3ayCKalOTCS NpH
HanpsHKEHUU niTanu 2,5 B u naxe 1,5 B.
CpaBHHTENHBIE XapaKTEPHCTHKH:
Momnocts 2,9 kBT (2000 06/MHH) - pacxon TonnMea, Kr/4 - wrarkas C3 - 2,2; - 9C3 - 2,1;
- xoHueHnTtpamHs CO,% - mrarunas C3 - 3,0; - 3C3 - 2,7.
MomtHoc b 4,4 kBT (3000 06/MHH) - pacxon TonnKBa, Kr/4 - wrarHas C3 - 3,6; - 3C3 - 3,5;
- koHnenTpanusa CO,% - mrratnas C3 - 5,8; - 3C3 - 5,2.
MomuocTts 5,0 kBT (3600 06/MHH) - pacxox TorKBa, Kr/4 - wratHas C3 - 5,1; - 3C3 - 4,4;
- koHneHTpanusa CO,% - wrrarnas C3 - 6,8; - 3C3 - 4,9.
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Puc. 6.22. Ocumunnorpamma 3apsaa C4.
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Puc. 6.23. MoHTaxHas mata O10ka 3aKHTaHHA ¢ NOAKTIOUCHHEM BHIHOCHBIX 3IEMHTOB.

8. Kommyratop Ka.1aninuxosa.

TpennasuadeH 14 paboThl MpakTHYECKH ¢ JHOOBIMH K3 0T KOHTaKTHBIX (KJ1aCCHYECKHX) CHCTEM
3a)KHTaHHA.

Hakonnenue 3HepriH OCYUIECTBAAETCA B BRICOKOBOIETHOM 3NEKTPONHTHYECKOM KOHACHCATOPE
GonbIIoi EMKOCTH.

@®opMHpyeMbIi TOK pa3phiBa HMEET HMNYIBCHBIH XapaKTep, 4TO NO3BONACT KOCTHTATh aMIUIH-
Tyas go 13 A.

Benuuina Toka noTpebnerns H3MeHAeTcd o1 1 1o 2,5 A B 3aBHCHMOCTH OT 4acTOTHI BpallleHHs
KB, AMHTENbHOCTH pa3pA/ia NPH 3TOM NHHEHO CHHOKAeTCA.

Ob6ecneunraeT paboTty ABUratens Ha 06eHEHHOH TONNHBO-BO3IYIIHONH CMECH, 3aMETHO CHHXKa-
€T TOKCHUHOCTb Ha XOJIOCTOM XOAY M MANBIX HarpysKax, MOXKHO HECKONBKO CHH3HTh XONOCTOH Xxoi.

VYBeNTHYHBAET IHEPIHIO Pa3pAZa HA XOMOCTOM X0y B 3 pasa, a NpH IycKe B 4 pasa.

TIpH nycke NBHraTeNs CHCTeMa KODKHA BbIIABaTh 24 HMIyNbCa, a IpH MaKCHMAaJIbHBIX obopoTax
3 Umnynbca (NpH 3TOM JIHTENBHOCTb KAXKAOTO PaspANHOTO HMIIYNbCa HE 3aBHCHT OT 060pOTOB IBH-
raTens).

Y6upaet "npoBansl" NpH pe3KOM pOCTe Harpy3KH Ha Mallkix o6opoTax.

TIpuHnMnuansLHas cxeMa KOMMYTAaTOpa MNOKa3aHaHa Ha pHC. 6.24-1 (6nok Al nokasaH ycloBHO).
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K HeocTaTkaM MOKHO OTHECTH:

1.V 610KOB NEpBEIX BEIMYCKOB, TOK pa3pbiBa Ha KOHTaKTHOH rpynmne B 2 =+ 4 paza MEHbILE TOKa
caMoouHIeHHs KoHTakToB (Ico = 200 + 500 MA). 3HauMT, npHAETCS 3a4MIaTh KOHTAKTH yepes 3 + 5
THICAY KHITOMETPOB, HIIH OTKIIIOYATD GIOK JU715% CaMOOYHCTKH KOHTaKTOB.

2. Tlpu t = - 40°C xommyTartop He pabotaeT, ecnu Unur < 12 B. [Ipumensemasd anementHas 6a3za
orpanudmuna ero npezen -35°C. Ilpu 310l TeMnepaType MOXKHO PpacCYNTHIBATh Ha HOpMalbHYIOo paboTy
6nokanpy Unur=6+ 12 B.

3. n0x0if TETUIOBOH KOHTAKT BEIXOJHOTO TPAH3HCTOPa C KOPIMYCOM (pagHaTopoM) KOMMYTATopa.

Buemnmit BUA KOpNyca KOMMYTaTOpa NOKa3aH Ha puc. 6.24-2.

MoHnTaxxHasi IaTa KOMMYTaTOpa NPEACTaBICHA Ha pUC. 6.25.

Al

Ilpumeyanne. lltarHas cucTema 3axuranus "Kuryneit" unorna rpemmt "oOpaTtHeIM npoGoem”
6erynka, mpH KOTOPOM 4acTh HCKPBI YXOIUT Yepe3 NATKY GeTyHKa B "'IPOTHBONOOKHEIN" LHIHHAP, T
HIET Npollecc HanMoMHEHHA. UeM BHIIIC IHEPTETHYECKAs BO3MOXHOCTE C3, TeM Gonble BEPOATHOCTD
Takoro o6parHoro npoGos, MoITOMy HajJo HCNOJbL30BaTh GeryYHOK ¢ YKOPOUYEHHOH 3ajHeH 4acTblo.

TIpu ycTaHOBKE KOMMYTaTOpa, 0c000€ BHUMaHHE YACTHTb HA/IEKHOCTH KOHTAKTa KOPHYca KOM-

MyTaTopa ¢ KopnycoM (Maccoit) asToMobus.
6.2. AEXTPOHHBIE KOMMYTATOPbl BECKOHTAKTHO#M CHCTEMBI 3AXKHTAHUSA

OneKTpOHHBIM KOMMYTAaTopoM OeCKOHTakTHOH cHcTeMbl 3axkuranus (BC3) HaswiBaeTcs
YCTPOHCTBO, BLIIOHAIOWIEE CIIETYIOLIHE OCHOBHBIE BYHKLMM:

- thopMHpOBaHHE BHIXOIHOTO TOKOBOTO HMITYNIECa HeOOXOAHMOH aMILIMTYIB! H JUIHTENBHOCTH,
[10/1aBaEMOro K NepBHYHOH 0OMOTKe KaTyIKH (MM KaryLIeK) 32XUraHus JUld obecredeH s 3aiaHHOTO
YPOBHS BBICOKOIO HAalIpsSXKEHHS U JHEPTrUH UCKPBI;

- ofecreyeHHEe MOMEHTA HCKpoOOpa30BaHMA B COOTBETCTBHH C 33laHHBIM (POHTOM YNpaBis-
FOWIETO MMITYNECA, HOCTYNAKOLIETO Ha BXOJ KOMMYTaTopa; :

- crabunM3anHs MapaMeTpPOB BBIXOZHOTO TOKOBOTO HMMNYNbCa NMPH KoneOaHMAX HampskeHHs
6opToBoii ceTH aBTOMOOHIIS H BO3ACHCTBHH BHELIHHX (aKTOpOB.

MHorue THIH KOMMYTAaTOpPOB BBINONMHAIOT AONONHUTENBHO 3A1HTHBIE q)yHKuPIPI, TaKHUE, KaK:

- NPeAOTBpallicHHE TPOTEKAHMA TIEPBHYHOIO TOKA Yepe3 NEPBHYHYI0 OOMOTKY KaTyMIKH 32KH-
raHHs NpH BKIIFOYEHHOM 3aMKe 3aKHTaHHA H HepaboTatoiueM BHrarene;

- ofecneueHe cTabMIBHOrO MUTaHHA H 3allIMTa OT HMITYNIbCOB TIEpEHANpKeHHs B 6OpTOBOIi ce-
TH aBTOMOOHUINIS B aHOMATBHEIX PeXXHMaX MHKpOTIEpeKITIouaTens Ha 3¢ dexre Xomna;

- obecnieueHHE OrpaHHUCHHA aMIUIMTYIBl HMIY/bCa BTOPHYHOTO HANpSKCHHA B aHOMAJIbHBIX
pexuMax (HanpHMep, B peXXHME OTKPLITO# LeNH).

Ha BxoaHble KJIEMMBI KOMMYTaTOpa IOCTYNIAIOT HMIYNbCHI YNpaBieHHs, (oOpMHpYeMble Gec-
KOHTA4KTHBIM QaT4YHKOM YITIOBOrO NONOKEHHA KOJICHYATOro Bajia ABMIaTeis HITH NEKTPOHHBIM pery-
JIATOPOM ONIEPEIKEHUA 32KUTAHNNA - KOPPEKTOPOM.

Brixogom (Harpyskoif) KOMMYTaTopa ABISETCS NEpBHYHas OOMOTKA KaTyHIKHM 3aKUIaHHA WIIN
0OMOTKH KaTylIeK 3akuranys. B nocnenHeM ciyyae aneKTPOHHBIH KOMMYTATOp BHITIONHAET (QYHKLMIO
PacTIpesieNTeNs BEICOKOBOIBTHEIX HMITYJIBCOB MO IMIHHAPAM JBHIaTeIs.

Knaccudukanus KOMMYTaTOpOB, NPHMEHSAEMBIX Ha aBTOMOOHIISIX MpesicTaBneHa B Tabm. 6.2.

Taba. 6.2. Kiraccudukauus kommyraropos s BC3.

OMMYTARTOPhI C HAKOILIeHHeM 3HepruM B HHIIYKTHBHOCTH KOMMYTATOPHI ¢ HAKO/1IeHHeM 3Heprui 8 eMKOCTH ]

[0 THIY HCTIONBBYEMOTO aTdHKa

4 ¥

| MarHUTONIEKTPHUECKHE | Ha dddexre Xonna | pouHe |
I IO THITY PerynipoBajHHs HMIYIbCOB TOKA ]
¥ 4

| € NOCTOAHHOM CKBOKHOCTBIO | C HOPMEPYEMOii CKBAKHOCTBIO ]
[no cnoco6y perynupoBaHHs CKBaKHOCTH HMIY/ILCOB]
¥ +

[ C IPOTPaMMHBIM PETYITHPOBaHHEM I C aJlaNTHBHBIM PErYJIHPOBaHHEM |
10 THITY 00paboTKH HHGbOPMaLlHH I

Y 4
! C aHAJIOTOBBIMH PETYIIATOpPaMH | ¢ UH(POBBLIMH PETYIIATOPAMH ]
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2 - Buewnwuit Bua kommyTaTopa KanawHukosa (Macwra6 | 1),

3 - PasMepnl IPHMEHACMBIX B KOMMYTaTope TpaHchopMaTopos (MacwTab | 1)



€6

VTI KII946b

9!
w

1133x630V

+
1uo A VD2
x400v \V

6
C G K2588

1000x400v

O

Puc. 6.25. MoHraxHas I1aTa koMMyTatopa Kanammukosa (Macinra6 1:1).




6.2.1. DtexTpoRHbIe KOMMYTaTopbl BC3 ¢ 31eKTPOMarHHTHEIM JaTYHKOM

I———E&H

6

K KIIEMME K3 PEJIE CTAPTEPA

Prc. 6.26. nexrpiyeckas cxemMa IOZKAIOYEHHUSA KoMMYTaTopa B GeckoHTakTHOH C3
C BNEKTPOMArHUTHBIM JaTIHKOM:
1 - xomMyrtarop; 2 - xarymka 3axuranus (K3); 3 - nobaBounsiii pe3ucrop Ra; 4 - KOHTaKTHI pene
(wynmnpylomue Rz mpu mycKe aBHTaTeNs); 5 - 3NMeKTPOMAarHUTHBIN JAaT4YMK; 6 - pacTIpefenuTens;
7 - cBeuH 3akHraHus; 8 - BbIKTIOYaTeNb 3axuranus (B3); 9 - akkymynsatopuas 6arapes (AB).

1. Kommyrarop TK-200

IpumeHsieTcs B 3KpaHpoBaHHbIX C3 COBMECTHO ¢!

- KaTymkoii 3axuranus b-118, kotopas npeanaszHayueHa u1s pabotsr B 12 u 24-onsToBoii BC3 B
KOMIUIEKTe € 100aBouHbIM pe3uctopoM CI-326 mnu C3-325.

- no6aBoyHbIM pe3uctopom CI-326 pacumTanHbIM Ha pabory c¢ 12-onsroBoit C3, ero conpo-
THBAeHHe paBHO 0,6 + 0,8 Om, nnu ¢ CI-325 s 12 n 24-onbToBoii C3, ero conporusnenye 2,7+2,8 Om.

- aBapuiiHeIM BuOpatopom PC331. ‘

TK-200 npeanasHaueH ANS YCHIICHHS CHTHANOB JaTYHKAa H KOMMYTAalMH TOKa B NEPBUYHOM
obmoTtke K3, MakcHManbHOE 3HaUYeHHe KOTOpPOro cocrapiser 7 + 8 A u obecneunBaet OecniepeboliHoe
HCKpOoOO pa30BaHue NPY YacTOTe BPALLEHH BaJla aT4HKa pacnpenenutens 1600 06/muH.

Knemmbl coenvHenns xommyraropa oGosnadennt Oyksamu JI; K3; BK - 12"; M u
TIpesHa3HAYEHbI:

I - nns nopknoueHUA faTYMKA - pacTipelenuTens;

K3 - coeguusercs ¢ kieMMoii P kaTynIKH 3aKHraHHS;

BK-12 - onna xinemMMa - i noaimouenus AB yepes unsrp paguonomex u Rion.

- BTOpas - coeauHseTcs ¢ kieMMoii BK karyniku 3akuranus.

M - coenyHseTCA ¢ Maccoil aBTOMOGHIISA.

TK-200 cocTouT M3 nByx Kackanos (cM. pHc. 6.27): dopmupyromuii Ha VT1,VT2 u VT3 (on
YCHIUBaeT CHIHAN AaTUYHKa, T.K. €r0 MOLIHOCTH He0CTaTOYHO Uis ynpasneHus VI14) u BbixoAHO#H Ha
VT4, B uienb KOJUIEKTOPa KOTOPOTO BKTIOUEHa NepBHuHas obMoTka W1 K3.

HpPI HenoOABHXKHOM pOTOpC UMIYIECHOrO AaTYHKa U NPH BKNTIOYEHHOM BBIKITIOUATENE 3a’KUTaHHUA
VT1 3akphiT, Tak KaK ero 6a3a COefHHEHA C 3MHTTEpPOM dyepe3 auoa V2, TO €CTh OHM MMEIOT
oauHaxoBbli noTeHuual. Koraa VT1 3akpeiT, VT2 oTkpbIT, Tak Kak ero 6a3za uepes VA4, R3, VII6
COeAMHEHA C MONOKUTENBHEIM 3KMMOM AB M MMeeT NONIOKUTENbHBIH MOTCHIMAN 110 OTHOMIEHHIO K
aMuTTEpY. Tok mpoxomut ot "+" AB K BhIKMIOUaTeNIO 3a5kuranns (B3) uepes nobasounslii Rx, V6, R6,
KOJUIEKTOPHO-3MHUTTEPHBIH nepexon VT2, RS, R7, R9, "maccy” u - Ab. Tok amutrepa VT2 cozaaer
TIOJIOXKHUTENbHBIA NOTeHIHAN Ha Gaze VT3, oTKkphIBad ero, M TOK IpoTekaeT uepe3 R8, xomnekropHo-
IMHTTepHbI nepexon H R9. Tok amurTepa VT3 oTKpbIBaeT BbIXOAHOH TpaH3ucTop VT4, sMHTTepHO-
KOJUICKTOPHBIH Mepexosl KOTOPOTo BKIIOYCH TOCTIEA0BATENbHO B LENb NICPBHYHON OOMOTKH KaTyIIKH
3akuradus. B uenb mepBuuHoro Toka 1, Bxomar "+" Ab - B3 - W1 - K3 - V/I8 - konnexropHo-
3MUTTEpHBIH nepexon VT4 - "macca", - A.B. [Ipu BpaleHUH poTOpa MMIYNBLCHOTO JAaTYMKa, B €ro
0OMOTKE BOSHHKACT CHHYCOManbHOE HaNPHKEHHE, KOTOpOE MOXAETCA Ha BXOA KOMMYTATOpa M depe3
V1, R1 Ha 6a3y VT1. [Ipu nocTiskeHHH MaKCHMaNbHOTO MOTEHI(HANA MONOXKHTENBHOH MONTYBOJIHEI
JaT4YHKA, a CeA0BaTenbHo, H 6a3b1 VT, tpansuctop VT1 otkpeieaetcs. Tok, NPOTEKAOLIHIA O ST
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Puc. 6.27. punuumiansnas cxeMa kommyraropa TK-200.

nuon V16 - R3 - xonnekTropHO-3MUTTEpHBIH Nepexon VT1, cHikaert Tok 6a3pl VT2 npakruyeckd a0
HYIs H OH 3alMpaeTcs, NIePeXoas B POKHM OTCEUKH, YTO aBTOMATHYECKH MPHBOHT K 3anupanuio VT3,
VT4 1 nepexony Mx B pexnm oTcedkH. Tok I B W1 K3 pe3ko yMCHBIIHTCS M BO BTOPHUHO#H 06MoTke W2
co3paeTcs BBICOKOE HaNpsHKCHME, PaclpesnelisieMoe N0 CBEYaM 3a)KMIaHHS POTOPOM pacmpeneinTens.
OrpuliatenbHas MONYBONHA naTyHka 3amupaer VT1, oTkpeisas VT2. OtkpeiBanie VT2 npHBOAMT K
orkpeIBanbio VT3 u VT4, Bemieykasannblil nponecc nosropsercs. Yicuesaromui MareMTHBIA HOTOK
nepecexkaeT BUTKH W1 K3, unaykuvpys B nux OJC camouHayKmuH, KoTopad MOxeT npobuTh
tpan3ucropbl. Crabumurpon V7 u R11, skmouennsie napannensio VT4, 3saummaror ero ot npobos.

HNon aeficreueM 3C camOMHAYKLMH 3apskaloTcs koHaeHcarophl C6, C7. B koHType, cocTos-
niam 13 uHaykruBHoctd W1 K3 u C6, BosHukaroT 3aryxarouue xonebanus. Juon VS8 saummaer VT4
oT 06paTHOTO HANPHKCHHA, BO3HHKAIOLIEro B NEPBHYHOH 0OMOTKe BO BpeMs KonebaTeNIbHOTO nponec-
ca. Yepes nnon VI8 monoxwutensHas nosysonHa AC caMOMHAYKIHH NO LENOYKe OOpaTHOMH CBA3H,
cocroameii u3 R4, C2, V16 nefictByer Ha 6asy VTI, yckopss ero ormupanne. B mepwon mycka
NBHTaTeNIs, YacToTa BpallieHHs POTOpa, a, cleAoBareNbHO, H YactoTa JJIC narumka Mama, mosToMy
BO3pacTaeT Bpems ACHCTBHA MonokHTenbHoro umnynsca JC marynka. 3a sto Bpems C2 ycnepaeT
HECKONbKO pa3 3apsaMTBCA H Pa3psanuThed, a, clenoBatenbho, VT, VT2, VT3, VT4 neckonbko pa3
MEePeXORAT H3 OTKPHITOTO COCTOSHMS B 3akpbiToe. Maruutaeifi motok W1 K3 Gyner HeogHOKpaTHO
nepecekarb BUTKH W2 K3, yto noseonser cosnats cepuio HCKp (o 10 HCKp) Mekay NeKTPORaMH CBe-
yu, obecrieunBas HaNEKHBIH 3anyck aAsurarens. Kak tonsko yactora KB yBennunsaercs no 600 06/mun
W BBIllle, YaCTOTa 3apAja M paspsna C2 B nenH oOpaTHOl CBA3H CTAHOBHTCS MeHbIIe YacToTsl JC
DATYHKA, H MEXTy JIeKTPOAaMH cBeuH OyNeT BO3HHKATE TONBKO NO OAHOH HCKpe. 3allliTa KOMMYTaTopa
oT HCpCHaHpH}KCHHﬁ, BO3HHKAWOUWMX B ILE€NH reHeparopa AE, OCYLUECTBIAACTCA HCHO‘{KOﬁ
crabumutponoB VI3 u R2. B ciyyae noBpllIcHHS HanpsikeHus reHeparopa no 17 + 18 B uepe3 crabu-
JMTPOHBI OyAeT NPOXOAMTE TOK B 0OpaTHOM HanpaBJIeHHH OT ITFOCOBOTO BBIBONA reHepaTopa uepe3 R2
Ha nepexon 6a3a - smutTep VT 1; He3aBicHMO OT paboThl natunka VT1 GyneT oTKpLIBATLCSA, YTO BBI3OBET
3anupanue V12, VT3, VT4 na Bpems geficTsis nepeHanpsxends. Ha yToM pexyme paborbi KOMMY-
TaTopa ABHTrarenb paboracT ¢ nepebOsMH, CO 3HaYMTENbHBIM YMCHBIICHHEM YacTOTHI BpaueHHs KB.

Juonst VD4, VD5 u RS, R7, R9 npegnasnauens 1 HafexHoro sanvpanns VI2, VT3, VT4, npu
orkpsiBanud VT 1. KorgeHcatop CS MCKnOUaeT B3aHMHOE BIHAHHE KacKazloB IIPH MEPEXONHBIX pe-
sxkuMax B K3. VA1, R1 3ammmaror sMuTTepHbiit nepexon VT1 oT nepeHanpskeHHH H neperpy3oK no
TOKy [IpH Gonb1IoH YacToTe BpalleHHs pOTOpa, OrpaHH4HBas nogsoanmoe K VT1 HanpsbkeHHe RaT4HKa

L1 - umeer 21 Butox nposogna I13B-2 - 0,5 + 0,9 (auamerp HamoTkh 8 =+ 10 MM).

HoTpebnseMblil 10K NPH BKIIOYEHHOM 3aKHI'AHUH H HepaOoTaIoIeM ABUIaTeNle, H HanpsHkeHUH
aKKyMyns10pHoH Garapen 12 B cocrarnser4,7+6,5 A.
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Pue. 6.28. MonTaxHas nnara kommyraropa TK-200 - apuanr 1 - TOCT 3940-84 (maciuta6 1:1).
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Puc. 6.29. Monraxuas ninara kommytatopa TK-200 - Bapuanr 2 - TOCT 3940-71 (Macmitab 1:1).
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Pa6ora C3 c aBapuiinbiM BuGpatopoM PC331 (B cnydae BeIXona M3 CTpOs KOMMYTAaTopa MM
JIATYHMKA) MOXKET NOMYCKAThCs JULIbL KparkoBpeMeHHO (40 30 wacoB), BBy MHTEHCHMBHOFO H3HOCA
KOHTaKTOB BHOpaTOpa M HEBO3MOXXHOCTH YNPAaBICHMA YINIOM ONEpeKeHHA 3akuraHus. Ilpu pabote
BHOpPaTOpa MOMEHT MOJAaiM BBICOKOTO HANPsKEHHA K CBEUYaM 3aXKUraHHA ONpeNeiieTcs pOTOpPOM
pacnpencnuTens M K KaxIoH cBede MONacTCs CepHsA MCKP.

HauGonbiuee cpentee 3HaueHHe TOKa, noTpebnsemMoro asapuiiHbIM BUGpaTopoM - 2 A.

PC331 npencrasnser coboii 0ObIYHOE 3MEKTPOMAarHUTHOE pene, H3rOTORICHHOE Ha Gase pene
6noxuposku PB-1. [TapannensHo KOHTaKTaM BKITIOUEHB] 1BA KOH/IeHCAaTOpa. BuGpaTop akpaHupoBaH 1
repPMETH3HPOBaH. :

Tomwioyator BUOpaTop nepecoenuHeHHeM NpoBoAa oT passema K3 xommyraTopa (puc. 6.25) Ha
passem BuGpatopa. Ipu paGoTe cuCTEMEI, TOK OT HCTOYHHKA SHECPTHH MPOXOAMT Mo W1 KaTymky 3a-
JKHraHHS, 3 3aTEM N0 OOMOTKE M 4epe3 KOHTaKTHl BUOPATOpa Ha KOpNYyC aBTOMoGHNA. Cepaeusuk BuG~
paTopa pasMariH4MBacTCA ¥ YCHIIMEM NMPYKHHBI AKOPbKa IPOHCXOAHT 3aMblKaHHE KOHTaKTOB. TIpephi~
BaHHE TOKA B mepBHYHOI o6MoTke W1 K3 conpoBokaaercs pasMarHH4UHBaHHEM €€ CEpACYHHKA U BO
BropuyHoOil 06MoTke W2 K3 unayxuupyercs umnynsc 3C.

KoHzaeHcaTOph yMEHBILAIOT HCKPEHHE MEXLY KOHTaKTaMH BHOPaTOpa ¥ NpH pa3psAe BhI3bIBAIOT

YCKOpEHHE pa3MarHHYMBAHHSA CEPACUHHKA, IIOBBILLIAA TEM CAMBIM YaCcTOTY BHOpPALHH KOHTAKkToB 1o 250
+400T1.

TIpumeyanne.

Ecmu na aBromoGune ycranosiieH kap6ioparop K-131, onHoBpemeHno ¢ nepexonoM Ha aBapuii-

. HBlil peskum, Heobxoaumo oTkounTs cucteMy DIIXX, nns yero coeMHHTEL OJIHUM U3 LILIAHTOB JBA

IITyLIepa KapolopaTopa, MUHYs 371€KTPOMarHUTHBIH K1anaH. B npoTuBHOM ciy4yae BO3MOXHa OCTaHOB-
Ka JIBUratefisi IpH NOJHOCTBIO OTIYWEHHOM NejajiH YIIPaBJICHHA A pOCCENbHOI 3acNoHKOH KapOloparo-
pa.

Tocne BoccTaHoBneHMs paGoTocniocobHocTH BC3 (3aMeHBl KOMMYTaTOpa MM AATYHKA-pacipe-
NeNMMTEN) HEOOXOAMMO BEPHYTh IIJIAHTH KApOIOpaToOpa B HCXOAHOE COCTOSHUE.

Jlpa BapuaHTa MOHTAXHBIX TWIaT KoMMyTatopa TK-200 mokasauk Ha puc. 6.28 u 6.29.
Buemmnnit Bun TK-200 npencrasien Ha pucyHke 6.30-a.

Brewmmnuiit Bun TK-200-01 nokasan Ha pucyHke 6.32.

Cxema xommytatopa TK 200-01 npeacrasneHa Ha pucynke 6.31.

JIBa BapHaHTa MOHTaXHBIX AT kommyTatopa TK 200-01 nmokazans! Ha pucyHkax 6.33 u 6.34

a) 6)

125 rOCT 334084 B
cnsmuo B COCRD

¥

{Ie] (o] L]

Puc. 6.30. BHeunuii BH KOMMYTaropa:
a - TK-200 (mMacwuTab 1:3); 6 - 1302.3734 (Macwra6 1:2).
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OBHIHE YKA3AHMSA

3anpemaerca:

- coenuHATh TpH6oph BC3 1o cxeMe, OTIHYHOH OT CXeMBI, TPHBENCHHOH Ha pHc. 6.26;

-IPHHYNHUTENLHO 3aKOPaYHBaTh BHIBOAB JOOAaBOYHOIO CONPOTHBICHHA TNpH nycke M paGore
JIBHTATENS;

-9KCIUIYaTHPOBATh CBEYH 3aXKHTAHHs C HCKPOBHIM pOMeXyTKOM Gornee | Mm;

-0CTaBJATh BKIIOUCHHBIM 33KHTAHUE IPH HCpa60Ta]OII1€M ABHrarcljie;

-OTKITIOYaTh aKKyMYJATOpHY 10 GaTapeio npH paGoralomeM ABHraresne.

Ilpu MOHTaX€¢ MPOBOAOB K KATYLIKE 3aXKHIAHHA NEPBLIM NOMDKEH OBITh [IOACOCHHHEH BBHIBOA €
MapKHPOBKOH “P”, a 1py ieMOHTa)ke IePBLIM AOIKEH OBITH OTKITIOYEH KOHTAKT C MapKHpoBKoit “BK”.

TIpu Temneparype OKpyKalOImero Bozayxa Hibke MuHyc 20°C nepes yckoM JBUraTesls pEKOMEH-
IyeTCA OCYIISCTBAATh TPEXMHHYTHBIH NpOrpeB TPaH3HCTOPHOTO KOMMYTATOpa, Aj1f YEro BKIIOYHTH
3WKHTAHHE U 110 HCTEYCHHIO TPEX MUHYT NPOH3BOAHTD [y CK ABHTaTeN .

0
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Puc. 6.32. BHennuii Bug koMMyTaTopa TK-200-01 (macurrab 1:2).

2.KommyTarop 1302.3734, 13.3734 u TK~108
Onextpuyeckas cxema koMmyTaropa 1302.3734 ornuvaercs ot cxeMsl KoMmyTatopa TK-200

HANMYHEM HA Bxone kommyraropa uenouka C1-R1 (cm. puc. 6.35), ycTpaHsIomeH NOMONTHHTENBHOE
ONEPEeKEHHE YITIA 32KHI AHHS, BHI3BaHHOE PaGOTON MarHUTONICKTPHYECKOrO NaTUHKA.
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Pnc. 6.33. MGHTa)KHax nnata kommytatopa TK200-01 - BapuanT |
(macwrat 1:1).
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Puc. 6.34. MonTaxHas 1iara koMmyTtatopa TK200-01 - BapuauT 2
(mMacmrrad 1:1).
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Puc. 6.35. MouTaxuas riata koMmyTtartopa 1302.3734
(macurrab 1:1).
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Puc. 6.36. [IpunnunuansHas cxeMa koMmMmyTaropa 1302.3734, 13.3134.

HsBectHo, uto mpy GonbIOH HAcTOTE BPAICHHA POTOpa JAaTYHKA HMITYJILCOB, MMITYJIBCHI
HalpsHKeHHA JaT4HKa HMEIOT Goliee KpyThie PPOHTHI H 11ePEKITIOYEHHE TPAHIUCTOPHOTO KOMMYTaTopa
TIpOUCXOAUT paHbLIC, BbI3BIBAA ﬂOﬂOJIHHTCHbHHﬁ CIBUT yIJla OIICPEKEHUA 32XUTaHHA. HJ‘IH HCKAI0-
YeHHs OTIEpPEXEHUSA HEoOX0MMO YBETMYHTH MOpOT cpabaTblaHUs TPAH3HCTOPHOTO KOMMYTaTopa Ipo-
TIOPLHOHANIBHO YaCTOTE BPAILIEHHA PATOpa AaTYHKa HMITY/IBCOB. Ty (YHKIHIO M BHITIONHSACT LIEII0Y-
ka C1, R1. IonoxHuTenbabie HMIYILCHI JaTUHKa NOCTYTAIOT Ha 0asy BXoaHoro tpamshcropa VTI
KOMMyTaTopa udepe3 koHaeHcatop C1, Bhi3biBas €ro 3apsa. Iocne OKOHYaHHS TIONOXHMTENLHOIO HM-
nynbca konaeHcarop Cl paspskaercsa Ha pesucrop R1, M ecnu gacToTa BpamieHHs poTopa JaTqMka
HMITYJIBCOB HU3Kast, TO K CIIEAYIOHIEMY HMITYNbCY KOHAEHCATOP TIOJTHOCTBIO Pa3pAUTCA.

C mnoBbilIeHHEM YaCTOTHI BPAILEHHA poTopa Jarunka KoHaencarop Cl He Oyaer ycneBarh pas-
PKATLCA K MOMEHTY IIPHX0/1a CIIEAYIOMIETO TI0NOXKHTENBPHOIO HMITYIIbCa H HANpskeHHe Ha Hem 6ynet
TIPHJIOKEHO K IMHTTEPHO-6230BOMY TiepeXofly TPaH3ucTopa V3 B 3a1MpaloileM HanlpaBieHHH, T. €. Oyaer
YBEJIMYHBATH 110pOT CpabaThIBaHKA KOMMyTATOpA.

Buewnuit Bua kommytaropa 1302.3734 noka3an Ha puc. 6.28-6.

MoHTaxxHas I1aTa MPEACTaBlicHa Ha PHCYHKeE 6.35.

Onekrpuyeckas cxemMa koMmyTtatopa TK-108 ommMyaeTcs - OTCYTCTBHEM CXEMBI 3alMTBI OT
TIepeHANPsOKeHUIE B GOPTOBOIt CeT aBTOMOOHJIA M YCTAaHOBKO#H 3IEKTPONIHTHYECKOrO KoHAeHcaTopa C3
6osbLIoi eMKOCTH (CM. pHC. 6.37), A1 yBeNnHYECHH IOMeXOYCTORYHBOCTH Or10Ka.
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Puc. 6.37. IlpunnunuansHas cxema kommytaropa TK-108 (TK-108-10).
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3. Kommyrarop 13.3734; 13.3734 - 01.

OTH KOMMyTaTophl (cxeMbl Ha puc. 7.1, 7.2, mnarthi Ha puc. 7.4, 7.6, 7.7) nmpoH3BoaCTBA
YnpsHoBckoro ¥ Crapo - OcKonbCKOTO 3aBOOB, CBOCTO pola TaNIOHHI - PACIIONOXKEHHE KOMIIOHEHTOB
rnpoayMaHo (C TOYKH 3peHHA BHOpO- M yNapollpodHOCTH), XOpOIIHi TemuiooTBox (paauarop) s
cunoBoro Tpan3sucropa. Ho nonanarorcsa 3k3eMIIIApE © HEYCTaHOBJIEHHOH Henodkoi VD3, R4.

BHewnnii B OKa3aH Ha pucynke 7.3-1 12,

Tok pa3peiBa - 6,5 A
IpumensioTcs TONBKO € J06aBOYHBIM PE3HCTOPOM.

Ha puc. 7.5 n3o6paxeHa Iniata NMoKa3blBalomias KaKMM He JO/DKeH ObITh KoMMytatop. Ho
nonoGHbIe 06pa3sibl BCTPEUAIOTCA B KOPIIyCaX BHIIE TIEPEYHCIEHHBIX KOMMYTATOPOB, YTO CHIDKAEl
TIpeCcTHX (110 HaACKHOCTH ) 3aBOICKHX H3NCIIHIA.

4. Kommyrartop 468 332 007 - ananor 13.3734 (YIbaHOBCK).
PacnionoxkeHHe KOMIIOHEHTOB HE IIPOlyMaHoO, €CTh JETaIH KOTOpbIC NPHIIAfHBI C OOpaTHOl
CTOPOHBI IMATHL. TPaH3UCTOP HMEET INIOXOH TEIIOBOH peXXHUM.

Tok paspeBa - 6,5 A
[puMEHHM TOJIBKO € 106aBOYHBIM PE3HCTOPOM.

5. Kommyrarop 13.3734 B xopnyce KoMMyTaTopa
131.3734 - IIPEPBIBATEJIb 3AKUTAHUAL.

VYpoBeHb COOPKH M CXEMOTEXHHKA KOMMYTATOpa INIOXH HaCTONBKO, YTO TOBOPUTD O Kako# 60
HAIEXHOCTH HE BO3MOXHO.

Buewnuit BU nokasaH Ha pucyHke 7.17-2.
IpuHpMnManbHas cxeMa peacTaBieHa Ha puc. 7.27, a MOHTa)kHas TaTa Ha puc. 7.28 u puc. 7.29.

6. KommyTarop 131.3734 n 468 332 008 - ananor 131.3734 (YnpsHOBCK).

OdeHb HeYIa4HO PaciloNoKEHb 3JIEMEHTBI M C/leJ1aHa TIPOBoAKa. FIHANKaTOpHBIH pe3rcTop B BUaE
CTIIMPAJIM MJIH 11€9aTHOTO NIPOBOAHMKA Ha TINaTe He obecTiednBaeT TOYHOH PeryJIHPOBKH TOKa pa3pblBa.
Tsoxenblif TeNnoBOH PeKUM TPaH3HCTOPA, H3-3a YMEHBLICHHA TTOMIaAH pafinaTopa B KOMMyTaTope 468
332008.

Tok pa3peiBa - 6,5 A
IIpuMensiorcs 6e3 no6aBOYHOrO pe3UCTOpa.

BHewmnnii BUA nokazaH Ha pucyrke 7.9-1 (131.3734) u puc. 7.9-2 (468 332 008).
IpuHnunManbyas cXeMa IpeaCTaBleHa Ha puc. 7.8, a MOHTaXHbIe TUIaThl Ha pHc. 7.10 u 7.11.

7. Kommyrarop 131.3734 (Crapsrii Ockon).

BHewnwpii Bua oxazas Ha puc.7.13-1.

Jo6porHoe usnenue (puc. 7.14) ¢ MpoayMaHHBIM PacTONOKEHHEM JIEMEHTOB H XOPOLIMM Tell-
JI0OTBOZIOM OT TpaH3HcTOpa. MHAMKaTOpHbIH pe3HcTop - HUXPOMOBas CIIHpab.

Ho BcTpeyaioTcs 3xk3eMIuIApei (CM. pHc. 7. 15), UMeloinue cephe3Hble HEAOCTATKH: |- OTCYTCTBYET
aenntens R10/R 12, onpenenstomuii ypoBeHbs OrpaHHYESHHA TOKa Pa3phiBa, 2 - HHANKATOPHBIH PEe3HCTOp
B BHJIE TICYATHOTO IIPOBOAHMKA. BHeIHMIt BUA TOKa3aH Ha puc.7.13-2.

Cxema nipencrapieHa Ha puc. 7.12.

Tok paspeiBa - 7,5 A
Hpumensiorcs be3 no6aBouHOro pe3nucropa

104



JHpyroit KoMMyTaTOp TOTO 3aBOJa, C HE3HAYHUTENbHBIMHU U3MeHeHUAMHE B cxeMe (puc. 7.18), o-
Ka3aH Ha puc. 7.19 (BHewnuit BUA) u puc. 7.20 (MOHTaXHas 1L1aTa).

K HefocTaTtkaM MOXHO OTHECTH TYK€ CIIMPallb BMECTO HMHIMKATOPHOrO PE3UCTOpa M HHU3KOE
Ka4€CTBO IPHMEHAEMBIX KOH/ICHCATOPOB.

8. Kommyrarop 90.3734 (Kaayra).

Jlyqmnii B cBoeMm xiacce. IlpekpacHblii TeliOOTBO OT CHJIOBOTO TPAH3UCTODa 3apy6eXHOTo
TIpOH3BOACTBA. Bhicokas BUOPO- H yRapONpOYHOCTb KOHCTPYKUMH. MHIMKATOPHbIH Pe3sHCTOp TOKyTl-
HOH, CO CTa6HIILHOI XapaKTepHCTHKOMH.

IpusnunuansHas cxema 110ka3aHa Ha puc. 7.12.

Tox pa3psisa - 9,0 A
IpuMensercs 6e3 106GaBOYHOrO pe3UCTOpA.

Buemnuit BUa nokasaH Ha pucyHke 7.17-1.
MonTaxHas mwiaTa npeacTarsieHa Ha puc. 7.16.

9. KommyTarop 94.3734 (UeGokcapsr).

Jo6poTHOE H31enHe € IPONYMAaHHBIM PACTIONOKEHHEM SIEMEHTOB M XOPOLIHMM TETUIOOTBOOM OT
TpaH3ucTopa. UnaKKaTopHbIi pe3sucTop NOKYTNHOMH, Co cTabuabHOI XapaKTepUCTHKOH.

IpunnummanbHas cxeMa 1noxasana Ha puc. 7.21.
BHemnui Bua nokasan puc.7.22.
MoHTaxHas nnara Ha puc. 7.23.

INonanaioTcs SK3eMILIAPhI ¢ HEPAUDIMBOH cOOPKOH, 110X0H BUGPONIPOYHOTHIO H HHAHNKATOPHBIM
PE3UCTOPOM M3 MEJHOro IpoBoja (CIHpaib), CONPOTHBICHHE KOTOPOTO CHJIBHO 3aBUCHT OT TeMIle-

paTyphl. .
Tok paspria - 7,0 A
Ipumenserca 6e3 nobaBoyHOrO pe3ucTopa.

10. Kommyrarop 468 332 131 - ananor 131.3734

KommyTarop 468 332 131 cobpaH mo cxeMe aHATOTHYHON BBILIETIEPEYUCHEHHBIX H3ACIH,
OCHOBHOE OTIMYHE 3aKTI04AETCA B IPUMEHEHHH B LieTlH TTUTaHus MUKpocxeMbl DA 1 MukpocxeMHoro
crabunmsaropa DA2 KP142EH12A (puc. 7.24).

K HenocraTkaM MOXXHO OTHECTH - CIMPaJlb BMECTO HHAMKATOPHOTO PE3UCTOPAa M HU3KOE KaueCTBO
TIPHMEHAEMBIX KOHJECHCATOPOB.

Ipumenserca 6e3 1o6aBOYHOrO pe3ucTOpa

BHemuuii BUJ Noka3aH Ha pHCyHKe 7.25.
MonTaxHas 11aTa NpeACcTaBieHa Ha puc. 7.26.

11. aexTpoHnblil KoMMyTaTop 84.3734 - 02
OCHOBHBIE TEXHHYECKHE XapaKTEPHCTHKH:

HoMmuHanpHOe HaNPSXXEHHE ITHTAHUA ....ocovereenn -12B;

Jlonyctumoe n3MeHeHHe HaNpsUKEHUA TUTaHusd - 6 + 16 B;
Tok paspeIBa KOMMYTaTOpa ;
Cpennnit TOK IOTpeOIeH A KOMMYTATopa .
Bpemst OTKITIOUEHHS TOKA .....coveuerrrnreeerenaanioceenns

Onex rpoHHbIH KoMMyTaTop 84.3734 - 01 MOXeT NPUMEHATHCA BMECTO BBILIETICPEIMCICHHBIX
KOMMYTaTOpOB.
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12. Dnextponnsiii kommyratop MTR 02 (made in ITALY)

CxeMa COAEPKHUT CIENYIOUIHE OCHOBHEIE dIEMEHTHI: 6eCKOPITyCHO# BHIXONHO# Tpan3ucTop VT,
cTIeHHANH3MpOoBanHy10 MuKkpocxemy DA (L484D1) coBMecTHO ¢ HaBECHBIMM MHHHMATIOPHBIMH KOH-
JIEHCATOpaMH, KOPITYCHBIM IHMOAOM, TOJCTOILICHOYHBIME PE3HCTOPPaMHM, BHITIOJHAIONLYIO OCHOBHBIE

YHKUMH KOMMYTATOpA.

Ipurnun paborel KOMMyTaTOpOB Ha MuKpocxeMe L482/D1 paccMotpen B miase 5.2.1 “Panuo-

JJIEMEHTHI, IIPUMCHACMBIC B Kommy"r:rropax”.

IMpunumnManbHas cxema MoKasaHa Ha puc. 6.38.

MouTaxHas miara Ha puc. 6.39.
Buemmuii Bua noxasan puc.6.40.
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Puc.6.39. MouraxHas mwiara kommyraropa MTR 02 (macurra6 1:1).

Ha3naueHue BEIBOAOB KOMMYTATOpa:

1 - K KaTyLIKe 3aKHraHus;

2 - munyc Unur (Macca) koMMyTaropa;
3 - wnoc Unur koMmyTartopa;

4 - X BBIXOZAY 3J1. MATHHTHOTO J1aTYHKa;
5 - munyc Unut (Macca) faT4HKa.

Puc. 6.40. Buemuuit Bun xommytaropa MTR 02 (macmra6 1:2).

.
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Hpumeyenne.

Kommyrarop MTR 02 npumeHseTCsA Ha MMIIOPTHBIX ABTOMOGHIITAX, HO B CJIydae BBIX0Aa U3 CTPOA,
€ro MOXXHO 3aMEHHTb Ha OTe4eCTBEHHbIH KoMMyTaTop 131.3734 unu ero ananor.

Obuee npuMedanue.

IIpu nomnbiTke NOOKSIIOYHTD TI0CIEIOBATENbHO C KaTYIIKOH NOIMOIHHUTEIBHBIH pe3ncTop, MOLI-
HOCTb pacceMBacMast Ha TpaH3ucTope KoMMyTaTopa 131.3734 1 ero ananoros He CHU3HTCA, a BO3pacTeT!

IIpuunHa npocta - PE3UCTOP YBEIIHYHBAECT "MOCTOSAHHYIO BpEMEHH" CHCTEMBL, a IIOTOMY AN
IOCTHXEHH HYKHOTO TOKa pa3phiBa KOMMYTAropy npuieTcs nopabotars noponsiue (puc. 6.41).

LA Tox pazpeiea

t,

MoMeHT HCKpooOpasopaHus

Puc. 6.41. I'paduk HapacTanus Toka B K3:
1 - ¢ nobapouHBIM pe3uctopom Rz,
2 - 6e3 nobarouHoro pesucropa R
(3amITpuXoBaHHAs 06J1aCTH - 3TO M €CThb [1EPEFPEB KOMMYTAaTOpa).

13. Ba0K HMIIYILCHOTO IIA3M €HHOTO 32:KHTaHHA
OH 427 - 02

COBMECTHO ¢ 3MEKTPOMarHUTHBIMM 1aT4yHKaMH IIpHUMeHseTcs Gnok saxuranus OH 427 - 02.
Onucanne 6noka paccMOTPEHO B Iae 6.1.

Obuiee npHMeyaHKe.

K coxanenuio moxoe kaaecTBo cGOPKH M IPUMEHACMBIX JCTaleH, a Takxe G0MIbIIOE KOJTHIECTBO
MOJAZICNOK, HE MO3BOMAT BHIACIMTh ABHOTO JIMACPa CPeAM KOMMYTATOPOB OTEYECTBEHHOTO IIPOU3BOACT-
Ba. Ho k Han6osee 10cToHHBIM MOXXHO OTHeCTH: KoMMyTaTop 90.3734 1 94.3734.

IosToMmy, ecnu y Bac ciioMaeTcss KOMMYTaTop M Bbl HE CMODIIH KYIIHMTh OfIMH M3 BHIIIE Ha3BaHBIX
XOPOIIKX KOMMYTATOPOB, JIy4IIHM BBIXOZOM H3 TIOJIOKEHHs OY1€T OTPEMOHTHPOBATH CBOM.

Tem Goriee, uTo PEMOHT 0OBLIYHO MOXHO CBECTH K I€MEHTapHOH 3aMeHe:

1 - BBIXOOHOTO TPAH3HCTOPA HIIH MUKPOCXEMBI;

2 - MHIMKATOPHOTO PE3UCTOPA;

3 - OTHeNnbHBIX 3JEMEHTOB CXEMbl HA HOMHMHANb! YKa3aHHble B TIPHHUMIIHANbLHON cxeme s
Bamero koMmmyTatopa.

Ilpu 310M HE 3abymbTe NONOKHTH TIOA CHIOBON TPAH3UCTOP M PAJMATOP TEIUIONPOBOIALIYIO
acry.

Ecum e Bbl Bce Taky BBIHYXIEHBI [IPHOOPECTH HOBBIH KOMMYTATOP, TO IIpH [OKYNKE 06paTHTe
BHHMaHHE Ha €ro BHEIUHMIl BHI, €CNH KOpIlyC MMEET paKkoBHHLI M He o0paGotaH, TO Moxere OBITh
YBepeHBI, BHYTPH TAKOE JKE Ka4eCTBO.

Ho v nprmynpl#t BHEWIHHM# BUO HE rapaHTHpyeT Bam 100% Hasie)xHOCTL KOMMYTATOpa, 1103TOMY
110CTie TOTO KaK MCTedeT CPOK rapaHTHH, BCKPOHTE €ro M BHITIOJIHUTE MYHKTH 2 M 3, nepeducneHHbIe
BbIIIEe. DTUM Bl kKak MUHHMYM IIPOJUIHTE CPOK CITYKObI KOMMYTATOpa. A CBO# CIOMaHHbIH KOMMYTAaTOD
OTPEMOHTHPYHTE H [10JI0KUTE, KaK 3a1laCHOH, B MALIIUHY.
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Puc. 6.43. Dnextprdeckas cxeMa IOAKIIOYECHHA koMMyTaTopa B BC3 ¢ narunkom Xomna
1. cBeuH 3aXKMraHus; 2. JaTaMK - paciipefennTens; 3 komMyrarop; 4. K3; 5. AB; 6. B3.



6.2.2. D51eKTPOHHBIE KOMMYTATOPBLI GECKOHTAKTHOH CHCTEMBb] 3AKHTAHHA
¢ maTynkom Xonna

6.2.2-a. KomMyTaTopn! cofpanHble Ha MHKpocxemax cepun K1401
1. Kommyrarop 36.3734 (M36.3734, 6550, “Brimnen”, TK-8)

[lepBrIii OTEYECTBEHHBIH KOMMYTATOP C HOPMHPOBAHHOM CKBAXKHOCTBIO HMITYJILCOB BHIXOZHOTO
TOKa, BHITIOJIHEH 110 JUCKPETHOH TEXHOJIOTHH. PaccuuTan nis paboTel ¢ 6¢CKOHTAKTHBIM NaTYHKOM X0~
n1a. B xauecTBe HArpy3KkH HeTonb3yercs KaTyika 27.3705 1 npyrue ¢ aHaOTMYHBIMU XapKTEPUCTHKAMH.

B koMMyTatope peanH3oBaHO NPOrpaMMHOE PErylnHpPOBAHHE BPEMEHH HAKOIUICHHS JHEPTHH B
niepBHYHO# 06MoTke K3, akTHBHOE OrpaHHYCHHE YPOBHA NIepBHYHOro Toka (8 + 9 A), orpanndeHne
aMIVTHTY Bl MMITYJIbCa TiepBHYHOTO HanpsikeHus (350 + 400 B), Ge3uckpoBoe OTKMIOYEHHE TIEPBUYHOTO
TOKa IpH OCTAaHOBJICHHOM JBHIarcie. HOC.T!CJIHCC npeuﬂaaﬂaqeﬂo JUIsg THIABHOTO 3altMpasls KOMMYy-
TaLKOHHOTO TPAH3KCTOpa € LENBIO NPESIOTRPALICHHUA HCKpOOOPa3oBariua NIPH OCTARHOBKE JBHTATENS,
koraa K3 ocranack nox nanpsoxenueM (puc. 6.44).

OcHoBHBIE QYHKIIHOHANLHBIE Y3/bI BBITIONHEHBI Ha OfiepanMOHHBIX yerutensax DAL.1 + DAL 4,
KOTOpbIe ABIAIOTCA KOMIIOHeHTaMu MHkpocxembl K1401Y]]1. Ha Gaze ycunureneit DA1.1 u Dal.3
peanH30BaHbl HHTErPATOp M KOMIIAPATOp CXEMBI HOPMHPOBAHHA CKBAXKHOCTH HMITYJIBCOB BBIXOJHOTO
Toka. Ha ycunutene DA1.2 cobpana cxema Ge3bickpoBoro otkmodenus Toka. Ha ycunurene DAL4
KOMIIapaTop CXeMbI OFpaHHYECHHA AMILHTY/IbI BBIXOJHOTO TOKA.

B xauecTBe BBIXOJHOTO TPAH3HCTOpa NpuMereH Tpansuctop Japnuarrona KT848A.
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Puc. 6.44. bnok - cxema kommyTartopa 36.3734.

[pamoyronbHEIii cMrHAaN, 3aiHKH GPOHT KOTOPOTO COOTBETCTBYET MOMEHTY HCKpooOpasoBaHHs,
¢ natyrka Xomna (K1) nonaerca depes uuseprop M (K2) 6noka HopmMUpoBaHHA BpeMEHH HAKOTUICHHSA
JHEPrHH Ha Bxoa uHTerparopa DA1.1 Ha Bxone unterparopa (K3) o6pasyercs munoo6pa3nblii curHal,
HaInpsxkeHHe KOTOPOTo MPoNopHHOHANLHO YDy TOBOPOTA IAaTYHKA - PacTIpe/IeNuTeNs B CPaBHUBACTCA C
onopubIM HanpsbkenneM Uom B komnapatope DA1.3. Ecnu HanpsxeHHe MHTErpaTopa NOJaHHOE Ha
BXOJI KoM11apaTopa 6oIblie OTIOpPHOTO, TO Ha BHIXOAE KOMIIapatopa OyneT MoJIoXHTeNnbHOE HaTIpshkeHHE
(;ornyeckas eaMHHIA), €CIH MEHbIE - HaNpsAKEHHE OTCYTCIByeT (JIOTHYECKHH Houb). BhIXomHo#H
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curxan ¢ komnaparopa DA1.3 (K4) nonaercs Ha Bxox cxemsl coBrianenus U1 (jroruyeckas cxema WIN-
HE - tpansucrop VT2), ynpasnsiomeit pa6oToit BbixopHoro Tpansucropa VT4. Hanuune Ha 310M Bxoae
TIOJIOKHMTENBHOTO (€QHHHYHOTO) YDPOBHSA, OIIpENeNsieT BBIKIIOYEHHOE COCTOAHHE BBIXOAHOTO
TpaH3HCTOpa (OHO MMEET MECTO TIPH T10JI0XKHTENbHBIX "eIMHHYHBIX" cUrHaslax B Toukax K2 u K4). [Ip:
niepexone kommaparopa DA1.3 u3 cocTosHUA NOTHYECKOH EAHHHLBI B COCTOSHHE JIOTHYECKOTO HYIIA
cxema M1 oTkpbiBaeT BbixoaHoit TpansucTop (oTkphiTHeVT4 (K10) HacTymaeT IpH HAMHYMH HA BXOJK
Y11 yetbipex "HyneBbix" ypoBHe# curranoB (K2, K4, K5, K6), npu sroMm B nepsHuHO#l 06MoTke K

TIOABAAETCA TOK (MOCTeTleHHOe (4 + 8 MC) HapacTaHHe CHITBI TOKA 10 MAKCHMAIBHOH BETUYMHBI 8 + 9 A)

IIpu noctynnenny Ha BXox cxeMbl M1 cHrHana jorH4yeckoil €QMHHUBI C BHIXOAA KOMIIApaTop:
DA.3, Tpan3sucrop VT4 3aKphIBaeTCs, TOK B IIEPBUYHO LETIH pE3Ko HCUE3aeT, 8 BO BTOPHYHOM 0OMOTK¢
K3 unayumpyercs HMITynbc BBICOKOTO HarpskeHHs. "Hynepoit" ypoBens B Touke K5 nabmonaercs a¢
TEX 0P, 1I0KA TOK B LIETTH CHJIOBOTO TpaH3KcTopa VT4 He /0CTHIHET 3aJaHHOTO 3HAYCHHS.

Brnok xommnaparopa co6panHblit Ha ycunurene D1.4 orpanuyHBaeT CHITY TOKAa IEPBUYHO ey
IIpn mocTHXeHHH ToKa BelTH4HHBI 8 + 9 A Ha BbIxoze koMnaparopa D 1.4 Bo3HHKaeT "eqMHMYHBIH
ypoeeHb (K5), nockosibKy Ha €ro BXoA T0JaeTcs CHIHal ¢ HHAMKATOPHBIX pesucropoB R33, R33"
BK/IIOYEHHBIX B CHJIOBYIO L{€Tlb BBIXOJHOTO TpaH3HcTopa. [lajeHHe HalpshkeHHMs Ha STHX PE3UCTOPax
TIPOTIOPUHOHANLHO TOKY NepBHuHOM uenH. Ecnu Tok craHoBuTCa Gonbile 9 A, To HanpsxeHHe
CHHMaeMoe ¢ HHAHMKAaTOPHBIX PE3HCTOPOB CTaHOBHTCA Gosbiie onopHoro Uoms 1 ¢ kommapatopa DA 1.4
Ha cxeMy coBnaneHus V1 nocrtynaer curnan. M3meHenue cocrosuusa Ha Bxone M1 npuBomut K
TIPHOTKPLITHIO TpaH3HCTOpa VT2 M COOTBETCTBEHHO K INepexoxy Tpansucropa VT4 u3 cocrosums
HACBLINICHHA B AKTHBHOE. YBEJHYEHHE COTPOTHBJICHHA YYacTKa 3MHTTEP-KOJUIEKTOp TIPHBEAET K
OTPaHHYEHHIO CHIOBOTO TOKA O TpebyeMOro 3Ha4Y€HHA. YPOBEHb OTPAHHMYCHHMA aMINIHTYAbl TOKa
yCTaHaBJIMBAaeTCs BbIOOpoM onopHoro HanpsskeHHs Uoms komnapatopa DA 1.4,

Yennurens DA 1.2 ucnions3oBaH B cxeMe G€3BICKpOBOH OTCEYKH TOKA B CHJIOBOM HEIH IIDH He
BpAILAIOMEMCs BaJie IBUrareid. JTa cXema ipescrasisier coboil HHTerpaTop ¢ MOCTOAHHOM BpEMEHH
HHTETPHPOBAHHA, 3HAUYUTELHO NPEBBINAIONINYT IICPHO] CII€A0BaHNA HCKp TIpH CaMOH MAJIOH CKOPOCTH
Bpamenus KB apurarens. Ilpy 3TOM HHTErpatop He OKa3bIBacT BJIMSHMS Ha OCHOBHBIC CXEMbI
KOMMYTaTOpa, TaKk KaK cMrHan ¢ uHrterpatopa DA1.2 moctynaiommit Ha Bxon M1 coorBeTcTByer
soruyeckomy Hymwo. Yepes 2 + 5 ¢ mocne OCTaHOBKH ABHMraTelidi CHrHal HHTErpatopa JHHEHHO
BO3PACTAET, U NIPH NOCTHKEHHH ONPENICTICHHOTO YPOBHA CXeMa coBnaseHHs M1 HauMHaeT 1ocTeneHHo
yMeHblIaTh TOK 6a3bl Tpansucropa VT4, 4To NpPHBOAKT K YBEITHYCHHIO COIPOTHBICHHMS YYacTKa
SMHTTEP-KOIUIEKTOp TpaH3HcTopa VT4 M CHHXEHHMIO ToKa B NepBuyHOil uenu. Ilpu 3TOM BbICOKOE
HANpsKEHHE BO BTOPHYHOM 1IETTH MaJlo M HEIOCTATOUHO /i BOSHMKHOBEHHS HCKPOBOTO pa3psd.

HopmupoBaHHe BpeMeHH HaKOIUICHHMS O3HEPrHH B 3aBHCHMOCTH OT YacToThl BpaileHHs
OCYIIECTBIIAETCA 3aJCPXKKOH BKITIOUEHHS BBIXOJHOTO TPaH3UCTOPAa OTHOCHTEIBHO YIIPABIAIOLIETC
CHMTHAJIa IATYMKa, 71 Toro 4Tobbl obecneunts TpefyeMylo 3HEPruI0 HCKPOBOIO paspsana MpH 060N
CKOPOCTHOM pexHMe pabGoThl JBHraread M TpH H3MEHEHHM IHTAlOIIEro HalpsDKEHHA. BelanumH:
3aJ1€P>KKH 32aBUCHT OT Pa3HOCTH MeXy MaKCHMANbHBIM HallpsXeHHEeM Ha KoHaeHcaTope C2 ¥ 0 TIOPHBIN
HanpsoxkenneM Uom. Uem Bbllle yacToTa BpaimieHHs KB nBurateins, TeM MeHblle HanpsxeHHe H.
koHzieHcaTope C2 M cneoBaTenbHO, BPEMs 3aNEPKKH YMEHBIIAETCA. A BpeMs NPOXOXICHHUs TOKa 1
nepBuyHO# o6MoTke K3 ocTaercs mpakTHdeckM HEM3MEHHBIM, 4TO ofecrieynBaeT CTabHIBHOCTL
SHEPTHH HCKpOBOro paspsza. [IpH H3MEHEHHH BENHMUMHBI TIMTAIOINETO HATIPSXKEHHA HU3MCHACTCA M
omnopHoe HampskeHue Uonz TakMM 06pa3oM, 4To BEJMYHHA M BPEMA NIPOTEKAaHHA TOKa B IIEPBHYHOM
o6Motke K3 COXpaHAIOTCA HEHM3MEHHBIMH, OTCIONA CIIEfyeT, YTO OCTAeTCi NOCTOAHHON 3Heprus
HCKPOBOTO pa3psja.

Kounencarop C8 u pesucrop R3S, a Takke uens R34, R32, VD8 obecneuupaior 3amury
BBIXOZHOTO TpaH3HucTopa VT4 oT HMIIyAbCHBIX 11eperpy30k Npu pabote K3. Lens C4,C7, VD6 3amumaet
CXeMY OT UMITy/IbCHBIX NiepeHaripsxxeHuit B 60pToBOii ceTH.

IMpuHunnnanbHas cxeMa komMmytaropa 36.3734 (TY 37.003.1185-83), TK-8 (TY25-7107-0003
89)u B550(TY 25-7316 0043-90) npencrasnena Ha puc. 7.31 ,xkommyTaropa “Beimnien” (APP 3.212.008
TY)uapuc. 7.35 n kommytaropa M36.3734 Ha puc. 7.39).

OCHOBHBIC TEXHHYECKHE XapakTepHCTHKH,

> HoMHHaILHOE HATIPSKEHHE TIMTaHHS -13,5B;

> JloTlyCTHMOE H3MEHEHH e HanpshkeHHa NuTanus - 6 + 16 B;

> Tok pa3pbiBa KOMMYTaTopa -75+85A;

> BpeMs HaKOILIEHHA TOKA - 7,8 Mmc ipn yactote 33,3 I - 3,2 mc niput wactore 150 Ty
> Bpems OTKITIOYEHHs TOKA -1,5+3¢.

BHewmHHii BUI KOMMYTaTOPOB 110Ka3aH Ha puc. 7.30, 7.33, 7.37.
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MoHTaxHas I1aTa koMMyTaTopa 36.3734 npeacraBneHa Ha puc. 7.32, komMyratopa b550 - Ha
puc. 7.34, “Bermnien” Ha puc. 7.36, TK-8 Hapuc. 7.38, M36.3734 - na puc 7.40.

2. Kommyrarop 42.3734

Hneu nporpaMMHOIO peryjlMpoBaHHsA CKBOXHOCTH HMIYJIBCOB BBIXOJHOIO TOKA PEaIH30BAHBI
TAaKKE B CHCTEMaX 3)KHUIraHusi ¢ HU3KOBOJIBTHBIM pacnpeneneHHeM BBICOKOBOJIBTHBIX HMIyJIbCOB Ham-
PAKEHHS.

CxeMa THCKPETHOIO IByXKaHANBHOro kKoMMyTaropa 42.3734, paspaboTaHa Ha OCHOBE KOMMYTa-
Topa36.3734.

OCHOBHO€ pa3THYHE 3aKII04ACTCS B HATHIHHU JBYX BEIXOIHBIX KaCKaI0B, yNPaBIsIOmMUX paboToi
IBYX BBIXOIHBIX TPaH3UCTOPOB. B CBOIO odepens BBIXDHBIE KACKA/B! YIPABIAIOTC curkajsod "BK"
(BBI6OD Kaxana) KOHTPOJLIEPa HEPE 3 CXEMY Pa3e/CHHUS KaHAIO B KOMMYTATOPa MOCPEACTBOM KIIOUEBOro
Kackaja Ha TPaH3KCTOpE.

CxeMa KOMMYTaTopa TakkKe CHabKeHa ycTpoRcTBoM GOPMUPOBAHKS CHTHANA IS yIpaBIeHHus
TAaXOMETPOM. X

KoHCTpyKTHBHO KOMMYTaTOp 42.3734 BBINOMHEH HA JBYX NME4aTHBIX [LIATAX:

- IIaTE YNPaBICHUs, HAa KOTOPOH pa3MeINeHa ONepPaHOHHasA 4aCTh KOMMYTaTopa;

- CHJIOBOH IIATE C 3IE€MEHTAMHU BBIXOAHBIX KaCKA/IOB H BLIXOJHBIMH TPaH3HCTOPaMH (BBIXONHBIE
TPaH3HUCTOPbl CMOHTHPOBAHB! Ha IOTIOTHUTENBHOM TEIIOOTBOJE).

Obe nuaThl YCTAaHOBIIEHB! OHA HAJ APYroi B KOpITyce KOMMYTaropa.

IpakTudeckuii BapHaHT HCTIONHEHUS KoMMYyTaTopa 42.3734 (TY 37003), paccMoTpeH Bo BTOpoit
4acTH CpaBOYHKKA B miase “KonTponepsr”

3. Kommyrarop 72.3734 (Kanyra), 78.3734 (Bunnuua)

(OCHOBHbIE TEXHHUYECKHE XapaKTECPUCTUKH!

HomuHanbHOE HanpsHKEHUE MUTAHHA -13,5B;
JlonycTHMOE H3MEHEHHE HANMPSHXCHHUS MUTaHUA - 6 + 16 B;
Toxk pa3pbIBa KOMMYTaTOpa -9 A,

Tok norpebnenus -<3A.

IpunnunuansHas cxema komMyTartopa 78.3734 (TY ¥ 3.34-14307771-093-96 u BXXPU.465211.
001 TY) npencrabnena Hapuc. 7.41.

OneKTpu4eckas NPUHIHIHATIBHAS cxeMa koMMmyTaropa 72.3734 (TY37. 459.107-90) ommyaercs -
TOJNBKO YCTAaHOBKO# pe3ucTopa R2 Ha BXOIE NOAKIIOYEHHS AaT9HKa XOJIa U BKIIOYEHHEM 3aIHTHOTO
maona VD4, Ha cxeme (puc. 7.41) oHH NOKa3aHb! TYHKTUPHBIMU JTHHHSAMH H YKa3aHbl CTPEJKaMH.

MoHTaXHBIe IIaThl KoMMyTaTopoB 78.3734, 72.3734 npenctapieHsl Ha puc. 7.43 u 7.44.

OCHOBHBIM MPEHMYIMECTBOM KOMMYTaTopa 78.3734 nepen ero poCcCHHCKMM aHANOTOM SBIACTCA
6oiee BBICOKas MBLIC- BIAr03aIHIICHHOCTD KOHCTPY KUHH.

BHemHuit BUI KOMMYTaTOPOB MOKa3aH Ha puc. 7.42-a u 6.

KommyTatop 78.3734 BrInyckaeTcs H B MalleHbKOM koprryce (puc. 7.46-a). B HeM ucnonbsyercs
uMnoprHeiit ananor (LM 224N - noxoneBka coBnmamaer ¢ MHKpocxemoi LM2902, cm. puc. 6.46-6)
oredecTBeHHOH MuKpocxeMmbl K1401Y/12A,b. Tlono6uelit koMMyTaTop (puc.7.46-6) BeImyckaeTcs U B
Poccuu. OaHako HCIIOJIHEHHE Y HUX Xy)Ke YEM Y HX aHATOrOB B GOJIBIIIOM KOPITYCE.

[puHnHNuansHas cxeMa koMMyTatopos 78.3734, 3640 (3620).3734 nokasana Ha puc. 7.45.

MonraxHsle MIaThl KOMMYTATOPOB MpeNCTaBIeHbI Ha puc. 7.47 u 7.48.

6.2.2-6. KoMmyTaTophi coGpannble Ha MHKpocxemax cepun LM290}

11 14 1. KommyTarop KeAsE 1.209.210 (made in Germany) - BapuaHT 1
2 Li 13 B 3T1OM KOMMYTaTOpE HCIONB3YETCs CHETBEPEHHBIN KomMnaparop LM2901D
3+Un -Unfi22 (xopnyc SO14), cM, cxeMy puc. 7.49. OnHako cXeMOTEXHHKA 3AJI0KEHHAs B HEM
He TTO3BOJIAT eMY JONNO paboTaTs.
4 ] 11 MoHTaxKHas niaTa KOMMYTAaTopa IpeAcTaBieHa Ha puc. 7.50.
sn ] 10 BHemnuuii Bua noxasax Ha puc. 7.105.
6 ]9
71 18
Puc. 6.45. Iloxoneeka MukpocxeMsl LM2901.
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6.2.2-B. KommyTaTophl cofpanHbIie Ha MUKpocXemax cepun LM2902
1. KommyTarop 0529.3734

KommyTarop 0529.3734 (puc. 6.46-a) - kOMMYTaTOp HOBOTO MOKOJIEHHS, pa3paGoTaHHLIH ¢ He-
oNB30BAHHEM COBpeMeHHor0 OpIcTpoaeicTBytomero IGBT Tpansucropa (BUK 866 B xopnyce tina D-
PAK), 4T0 N03B0OIMIO FapaHTHPOBATh HANEXKHOCTh CHCTEMBI 3KUTaHUs MPH JOCTATOYHO KECTKHMX aBa-
PHIMHBIX PEXUMAX.

Jonyckaercs JUIMTeNbHOE HEPAaBUWILHOE BKJIIOYEHHE HANPSDKEHHS MUTAaHUA, IPH 3TOM rapaH-
THPYETCs He TOJIbKO 6€30TKa3HOCTh KOMMYTATOPa, HO M OTCYTCTBHE TOKA Yepe3 KaTyILKy.

KommyTaTop pa3paboTaH cnenuaibHO s BO3MOXHOCTH YCTAaHOBKH Ha aBTOMOOHIIb C IIEKTPH-
9eCKHMH HeNAMH HU3KOro KagecTBa. MIMeeT NOBBIIIEHHY 0 MOMEXOYCTOHYHBOCTB.

B oTnu4HH OT TpamMIMOHHBIX KOMMYTATOPOB, IOy CKacTC paboTa IBUraTess MPH OTKIIOYEHHON
aKKyMYJATOPHON 6aTapee, IpH 3TOM rapaHTHpyeTcs 6e30TKa3HOCTh KOMMYTAaTOpPAa.

Brnaronaps noBsIIeHHOM IHEPTUU UCKPOOOPA3OBaHHA KOMMYTATOD MO3BOJNAET JOCTHYb BEICOKHX
TEXHHKO-IKOHOMHYECKHX NMOKa3aTeseil ABMraTens M 00JIerduTh ero 3amyck Jaxe NpH HU3KOM KadecTBe
TOIUTHBA.

VIMeer noBelueHHbIH paGoyuii TeMIeparypHslii auanasoH. HanexHOCTb M COOTBETCTBHE Tex-
HHYECKHM YCJIOBHAM TapaHTHPYETCS NPH TEMIEPATYPE MOIOKKH KoMMyTartopa o 115° C.

VIMeeT oclMIIOrpaMMBl TOKOB H HANIPSKEHHH HECKONBKO OTIMYHBIE OT TPAAHLHOHHBIX, B IIPO-
[ecce IKCIUTYaTalluM HE3HAYUTENBHBIA MeperpeB AOMYCKAeTCd, YTO He CKa3bIBACTC HA mapaMerpax
HCKPOOOPa30BaHHA U HA €10 HAZIEKHOCTH.

He nonyckaercs KopoTKoe 3aMbIKAHME LENMH MUTaHUA JaTYHKa (KOHTAKT 5) Ha Maccy.

TapanTupyeTcs 6€30TKa3HOCTb NPH BO3ACHCTBHN MOBBILICHHOTO HANPSKEHUSA TIMTaHUA 1o 25 B B
TEYEHHH 5 MHH. PH 4acToTe HCKpoobpasosanusa Gonee 200 ' (6000 06/MMH. KOJEHYATOrO Bana HeThl-
PEXIMIMHAPOBOTO YETHIPEXTAKTHOTO ABHIaTes ), AOMYCKAETCs BO3AEHCTBHE MMITYIBCHBIX MepeHanps-
skeHuit no 200 BonbT monoxuTensHOM H OTpHIIATENBHON MONAPHOCTH (TEXHUYECKHE yenoBust AAHY.
468332.001 TV).

OCHOBHBIE TEXHHYECKHE XAPAKTEPUCTUKH:

HoMmHHanpHOE HaNPsHKCHHE MHTAHUS -12B;
JlonycTHMO€E H3MEHEHHE HAaNPsHKCHUSA MUTaHus - 6 + 18 B;
Tok pa3psiBa KOMMyTaTOpa -7,510.2 A
Bpems HakomwieHus Toka - HE HOPMHpYETCS;
Bpems oTkrouenns Toka -1,5+3¢
Jluanason Gecnepe6oiiHoro uckpoodpasobanus - 20 + 7000 06/Mumn.
a) 6)

1—— —J 14
2] 113
% N4 3] 12

0529.3734 4f(+Um) (-Un)flu

12v AAHY468332.001TY 5 [ ] 10
1] e 6] 9
71 1]

Puc. 6.46. a - Buemnuii Bug xommyraropa 0529.3734; 6 - noxoneBka Muxpocxemol LM2902.

IIpnmevanne:

1. Kopnyc koMMyTaTOpa nomkeH ObITh HaIleXHO COEUHEH ¢ KOPITYCOM aBTOMOOMIIA.

2. 3amperyaercs MPOH3BOLUTD 3aMEHY KOMMYTATOPA NMPHU BKIIOYEHHOM 3a5KHIAHHH.

3. B xoMmyTarTope Henofib3yercss MEKpocxemMa LM2902D (cuerBepenHbIii OnepanMOHHBIA yCH-
surens, B koprmyce SO14. Hokonesky cM. Ha pHc. 6.46-6).

Uun =1 3 + 26 B; Isx = 5 HA; Koc.cg = 70 ab; Uem = 7 MB; Ky = 100 ab; Pnor =21 mMBT,

4. TIpuHIUMHaIbHas CXeMa H MOHTaXKHas 1u1aTa GyAyT NPEeACTaBIeHb! B OCIIEAYIOMMX H3JAHUAX
CIPABOYHHKA.
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6.2.2-r. KommyTarops! coGpannbie Ha Mukpocxemax cepun L497 (KP1055X1T1, 2, 4)
1. Kommyrarop 2108-3734910-20 (made in HUNGARY)

BHremnni BUA KOMMYTaTopa MoKa3aH HapHuc. 7.52-1.

3TOT KOMMYTaTOP CBOEFO POAA 3TANOH - PACHONOXEHHE KOMIIOHEHTOB MPOXYMaHO (C TOYKH
3peHHs BUOPO- M yIaponpoYHOCTH), XOPOIIMH TENN00TBO/ (PaAnaTop) JUIA CHIOBOTO TPAH3HCTOPA U B
HEM PEANM30BaHEl BCE BO3MOXHBIE 3aIHTHI KOTOPBIMH PAclOaracT MCHONB3yEMass B KOMMYTAaTope
Mukpocxema DA1L497B (puc. 7.53).

Tpunuun paboTsl KOMMYTaTOpOB Ha Mukpocxeme L497B pacecMorpen B rase 5.2.1 “Mukpo-
CXeMBI H TPAH3HCTOPb], MPHMeHsEMble B KOMMYTAaTOpax”.

MoHTaHas rara koMmyTaropa 2 108-3734910-20 (BMF (72-86-2) npencrapnena Ha puc. 7.55.

2. KommyTrarop 3620.3734 - TY37.003.1185-83 unn TY37.464.017-89 (ceMHMIUTHIPLKOBBII).

Bremnuii BRI KOMMYyTaTOpa Noka3aH Ha pHc. 7.52-2.
VhporeHHBI aHanor koMmyraropa 2108-3734910-20, npyHIMNHANbHAS CXeMa MPENCTaBlIcHa
Hapuc. 7.54.

OCHOBHBIE TEXHHYECKHE XapakTCPUCTHKH:

HomuHaneHOE HAaNIpsXKEHUE TUTAHUS -13,5B;
JlonycTHMoe H3MEHEHNE HaNps)XeHUs UTaHus - 6 + 16 B;

Tok pa3psiBa KOMMYTaTOpa -1,5+8,5A;
BpeMs HakoIeHHs ToKa - He HOPMHpYETCH,
Bpems oTksioueHHs Toka -1,5+3c¢.

MoHTaxHas riara koMmyTatopa 3620.3734 npencraeneHa Ha puc. 7.56 n puc. 7.57 - njara koM-
myTtaropa 3620.3734, ycTanBnuBaeMas B KopIyc KoMMyTatopa 36.3734 (BHemnuii Buz a puc. 7.58-1).

3. Kommyrarop "PZE 4020" (made in BULGARIA).

BHemnni BUI KOMMyTaTOpa NoKa3aH Ha puc. 7.58-2.
SIBnseTcsa Takxe yNpOIUEHHBIM aHamorom kommyTtatopa 2108-3734910-20, npurnunuansHas
cXeMa NpencTapneHa Ha puc. 7.59.

OCHOBHBIE TEXHMUYECKHE XapaKTEPUCTHKU:

HomuHANbHOE HaNpsHKeHHe MHUTaHUS -14+0,3B;
JlomycTHMoOe H3MEHEHHE HANPSHKEHUs MUTaHuA - 6 + 16 B;

Tok paspriBa KOMMyTaTOpa ~-73+7,7A;
Bpems HakomneHus Toka - He HOpMHpYeTCS;
Bpems oTkmoueHHs TOKA -1,5+3c.

MownTaxnas nnara xommytaropa PZE 4020 (82.484.00.00) npencrarnena na puc. 7.60.

4. Kommyrarop 0729.3734

INpunnunuaneHas cXeMa NpeACTABIEHA Ha pUC. 7.61.
MonTaxxHas IaTa KOMMYTAaTopa NpeACTaBNIeHa Ha puc. 7.62.
BHewmnuii Bux koMMyTaTopa noKasaH Ha puc. 7.63.

OCHOBHBIE TEXHHYECKHE XapAKTEPHCTHKH:

HoMuHanbHOE HATIPSHKEHHE MHTAHHS -12B;
JonmycTuMoe H3MeHeHHe HATIpsXKeHUs MUTaHus - 6 + 18 B;

Toxk pa3priBa KOMMYTaTopa -7,0+02A;
Bpems HakoIIeHHs TOKa - He HOPMHpYeTCS;
Bpems oTkimioueHHs ToKa -1,0+3¢;

JHuanason 6ecnepeboitHoro nckpoobpazosanus - 20 + 7000 o6/mMuH.
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5. Kommyrarop "HAND-POL" 2108-3734910-20 (made in POLAND)

BHewmnnii BUA noxasaH Ha pucyHke 7.64-1.

B komMyTatope ucrone3syerca MukpocxeMa L497D1 (puc. 7.65) n AMCKpETHBIE MHKPOJNEMCH-
ThI, cunoBoji Tpansucrop BU941Z (B ManenpkoM kopnyce). HHIHKAaTOPHBIA pe3HCTOP - HAITMIIEHHEIH.

B neM, 114 31U THI G10KA MO NPEBLILIEHHIO HANIPSKEHH, HCTIONB3YETCsl BADUCTOP, BKJIIOYEHHBIH
MeXxay 2 u4 BoiBofAaMH passeMa X 1.

TexHu4eCcKHE XapaKTEPUCTHKH:

> Tok norpe6Gnenus - Unur = 6 B,n=250 06/MuH - 5,0 A; Unur=13,5B,n=250 06/Mun - 5,0 A;
Unur=13,5B,n=300006/Mun-4,0 A; '

> Tok pa3pbiBa -Unur=6B,n=25006/Mun - 7,0 A; Unur=13,5B,n=250006/Muu-8,0 A;
Umr=13,5B,n=3000 06/Muu - 8,0 A;

> Tok pazpsana max - Unur= 13,5 B, n = 250 06/muH - 70 MA; Unur =13,5 B, n= 3000 06/mMun - 70
MA;

>Bpems paspsna  -Unur=13,5 B,n=25006/mun - 1,3 Mc; Unur=13,5B,n=2300006/Muu- 1,3
MC.

MoHTaXKHas naTa KOMMYTaTOpa NIPEACTaBIeHa Ha puc. 7.66-a.

6. Kommyrarop 96.3734
Bremmnnii BUA MoKa3aH Ha pucyHke 7.64-2.
B xommyTarope ucnons3yercs MukpocxeMa Kd®1055XH]1 (puc. 7.67) u auckperHble MHKPO-
JNIEMEHTHI, CHIIOBOH TpansucTop BU941Z (B ManespxoM kopnyce). HHAMKATOpHBIH pe3ucTop - MeTan-
JMHYECKas MONOCKa (JIydile 3aMeHUTh Ha noKynHoi C5-16MB-1 0,1R).

OCHOBHBIE TEXHMYECKHE XapaKTCPUCTHUKHU:

HomuHanbHOE HANPSYKEHHE MHUTAHUS -12B;
JonycTuMoe H3MEHEHNE HAIPSHKEHUs THTaHu - 6 + 16 B;
Tok pa3pbiBa KOMMYTaTOpa -71,5+8,5A;
Tok norpebneHns KOMMyTaTopa -2,7A.

JlBa BapHaHTa MOHTaXKHBIX IIAaT KOMMYTATOpa NMPEJACTABIEHBI Ha pHC. 7.68.
7. KommyTarop K563.3734

BHemnui BuA noxasaH Ha pucyHke 7.70-6.

B xommyTartope ucnonesyercs MukpocxeMa L497D1 (puc. 7.69) nnu KO 1055XT11 (puc. 7.71) n
JIMCKPETHBIE MUKPOJJIEMEHTHI, CHOBOH TpansucTop BU941Z (B ManenbkoM kopmyce) min KT898A.
HHuaukaropHblii pe3sucTop - HanbUIEHHBIH

J1Ba BapHaHTA MOHTAXXHBIX ILIAT KOMMYTAaTOpa IPeACTaBNeHbl Ha puc. 7.70-a u 7.72-a.

8. Kommyrarop MTR-01 (made in FRANCE).

Bremnui BUA NoKaszaH Ha pucyHke 7.75.

B xomMmyTaTOpe ucnonb3yercs MUkpocxeMa L497P (puc. 7.73) u aucKkpeTHbIE MUKPOIEMEHTSI,
CHUJIOBOH TpaH3UCTOp GeckopITycHOi. MHAMKATOpPHBII pE3HCTOD - HANMBIMEHHBIA.

MouTaxKHas TUIATa KOMMYTAaTopa IpecTaBlcHa Ha pHc. 7.74.

9. Kommyrarop 76.3734

KomMyTtaTop 76.3734 BRINYCKAECTCA B HECKONBKUX BapHAHTAX:

Bapnanr 1 - ucnoaesyercs MukpocxeMa L497D1 (puc. 7.76) H AHCKPETHBIE MHKPOJIEMEHTHI,
CHIIOBOH TpaH3HCTOp GeckopmycHOH. MHHKaTOpHBIN PE3NCTOD - HAMBITEHHBIH.

JlobpoTHoe M3nenne, NOCTaBIACTCA 3aBOJOM [N YCTAHOBKM Ha aBTomoOwin “BA3”.

MoHnTaxxHas naTa KOMMYTaTopa IIpecTaBleHa Ha puc. 7.77.

BHennuit BUA MOKa3aH Ha pUCyHKe 7.78.
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Texuuueckue XapaKTCPUCTHKH

> Tok norpe6nenus - Umit=6 B, n=250 06/mMuH - 2,44 A; Unur=13,5 B, n=25006/Mun- 1,0 A;
Unmur=13,5B,n=300006/Mun - 2,1 A; Umnr=13,5 B,n=500006/mun- 1,13 A;

> Toxk pa3peiBa -Unnr=6B,n=25006/Mun-3,78 A; Unur=13,5B,n=25006/Mun-6,5A;
Umir=13,5B,n=300006/Mun - 6,5 A; Unur= 13,5 B,n=5000 06/mMuu -4,05 A;

> Tok paspsna max - Unur= 13,5 B, n= 1000 06/muH - 65 MA; Umnr=13,5 B, n=6000 06/muH -
40MA;

>Bpems paspsna - Umur = 13,5 B,n= 1000 06/Mun - 2,2 Mc; Ummr= 13,5 B, n=6000 06/MuH -
1,36 mc.

Bapnanr 2 - B HeM ucnons3syerca Mukpocxema KP1055XI11 (puc. 7.79) u AMCKpETHBIE MHKPO-
INIEMEHTHI, CWIOBOH TpaH3UCcTOP GeckopmycHol. FIHINKAaTODHBIH pe3HcTOp - CNUpaNb (Hallo 3aMEHUTD
Ha nokynHo# pesuctop C5-16MB-1 0,1R).

JlBa BapHaHTa MOHTaXKHBIX IUIAT KOMMYTATOPa NpeACTaBlIeHsl Ha puc. 7.80.

BHemnuit BuI nokasaH Ha pucyHke 7.81.

Bapnanr 3 - cxema (puc. 7.127) cobpaHa Ha TPaH3HCTOPaX M AMCKPETHBIX MHMKPODJIEMEHTAX,
cwIoBoil Tpan3ucTop GeckopnycHoi. MEAMKATOPHEIN pe3ucTop - ciMpans (Haao 3aMeHHTDb Ha IOKYTI-
Hoit pesuctop C5-16MB-1 0,1R).

MoHTaxHas naTa KOMMYTaTopa npecTaBlieHa Ha puc. 6.128.

Buemnuit BUA nokasaH Ha pucyHke 7.81. ,

PaznuuuTh MX MOKHO CIEAYIOmMM 00pa3oM, 1100 NO He3HAYHTENBHBIM OTIHYHIM B 0603Ha-
4yeHusx Ha kopmyce (puc. 7.78 u 7.81), nu6Go HanO OTBEpHYTH 1Ba BUHTA KPENJEHUS KOPMyca KOM-
MyTaTopa K paguatropy. B mepBoM ciyyae Meramimueckoe AHuINE OyneT repMETHYHO NPHKJIEEHO K
KOPIYCY M JOCTYTI K CXEME MOXHO IIOTYYHTh TONBKO BCKPLIB BEPXHIONO KpbIILKY. Bo BropoM 1 TpeTbem
cJIy4ae JOCTYI K IUIaTe BO3MOXKEH Cpa3y CHH3Yy Kopmyca.

10. KommyraTop EK3-03, IK-2, 3620.3734 (ecTHuThipbkoBblii), 3640.3734, 036.3734,
95.3734, ®M3001.

BplienepeuncieHnble KOMMYTAaTOphl 00beUHAET TO, YTO OHH cOGpaHBI Ha MUKpocxeme L497B
(1M ee aHANIOTaX ) MO OHOM CXEME.
HpuunumansHas cxema npeacTapieHa Ha puc. 7.83.

KommyTtarop EK3-03 (JIsBOB).

BHemnuit BuA nokasaH Ha pucyHke 7.82-
MonTaxHas niata komMmyraropa EK3- 03 (1P65F OCT 3940-84) NPEACTARNICHA Ha PHC. 7.84.
HHAKUKATOPHEIA PE3UCTOP B BUAE CIIMPANM - 3aMEHMTH Ha nokynHoi C5-16MB-2 (0,1R).

KommyTtatop IK-2.

BHewnuit Bua noka3an Ha pucyHke 7.82-2.
MoHnTaxHas niara komMyTaropa 3K-2 npencrasiena Ha puc. 7.85.

KommyTraropb 3620.3734 BrinyckaroTes B 601bIIOM 1 MaJle HBKOM KOPITyce, CMOTPH puc. 7.86 u
7.94-2.

MownTaxusie mnatel koMMyTaropos 3620.3734 (TV37.464.017 - 89) B GonmelioM Kopmyce
npencTaBieHbl Ha puc. 7.87 (1ec THINTHIPEKOBEIH) K 7.88 (CEMUIUTBIPBKOBHIiA).

TexHudecKHe XapaKTEPUCTHKH:

> Tok norpeGnenus - Unur =6 B, n=250 06/mMun - 1,7 A; Unur=13,5 B,n=250 06/MuH - 1,5 A;
Unur= 13,5 B, n=3000 06/Mue-2,0 A;

> Tok pa3priBa ~-Unur=6B,n=25006/Mun - 5,2 A; Unur=13,5B,n=25006/MuH-5,2 A;
Unur=13,5B,n=3000 06/MuH-5,2 A;

> Tok paspsna max - Unur = 13,5 B, n =250 06/muH - 40 MA; Umur= 13,5 B, n=3000 06/MuH - 40
MA;

>Bpemsipaspsga  -Unur=13,5B,n=250 06/Mun - 0,8 Mmc; Umur= 13,5 B, n=3000 06/muH - 0,8
MC.
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MouTakHas niata koMmytaropa 3640.3734 (TY 37.464.077-89) B ManenskoM kopnyce (puc
7.89-1) npenctaenena Ha puc. 7.90. B 3ToM kOMMyTaTOpe HCNOIB3yeTC 3alMTa 01 UMnyabca OX
OCHOBHBIE TEXHHYECKHE XaPaKTEPUCTHKH Y HETO aHAJIOT MYHBI KoMMyTaTopy 0729.3734.

MonTaxHas niara kommyTaropa 3640.3734 (TY 37.464.023-91) » 3620.3734 (TY 37.464.017-
89) B ManteHsKOM KOpriyce (puc. 7.89-2 1 7.91-2) npenctaBnena Ha puc. 7.92.

MonTaxnas nnara koMmyTtaropa 3620.3734 (TY 37.464.017-89) B kopnyce NpeacTaBICHHOM Ha
puc. 7.91-1, umeer noxyro komnuexramno. HoMusans nerane#f Tyfa ycTaHaBIMBAIOTCS KaKHE YTOAHO

KommyTtaTop 3640.3734 (TY 37.464.023-91), asnsercs yny4ineHbiM aHanoroM 3620.3734. B nem
HCIIONB30BaHBI {oNee Ka4eCTBEHHBIE AETaNM, TOKONPOBOAALIME JOPOKKH Ha MOHTaXHOHN nuate HMEIOT
oMb YIO TONIIMHY.

MonTaxusie math koMMyratopa 3620.3734 (TVY 37.464.017-89) nokaszauusle Ha puc. 7.93 n
7.94, aBnA0TCA 00pa3HOM, NIOKa3bIBAIOIIMM KAKUM He IOJDKEH OBbITh kKoMMyTaTop. HoMuHane! aeraneii
TyJa YCTaHAaBIABAJKCE KAKHE YTOMHO.

Ha o6pasue noxasansl HeOOXOAHMBIE HOMHHANBI KOMIUICKTYIOLLKX.

Kommyrarop 3620.3734 (CXKAP.468332.019 TY), BHewHuii BUA cM. Ha puc. 7.99, MOHTaXHYIO
nnary Ha puc. 7.100, Takoke He BrieuamiseT, kKak KayeCcTBOM COOPKH, TaK M HCTIONB3YEMBIMH JIEMEHTaMH

KommyTrarop 95.3734.

BHemnuit BUa KOMMyTaTOpa 10Ka3aH Ha puc. 7.95.

MHaukaTopHBIH pe3ncTop >KeNnaTenbHO 3aMeHHTh Ha noxynHo# C5-16MB (0,1R) 2BT, T k
YCTaHOBIEHHAs METAlNIMYecKas MIaCTHHA HMEET CBOHCTBO IUIOXO NMPONAnBaThCA, W NPH HarpeBe BO
BpeMsi paboThI KOHTAKT eLUE yXYALIAETCS, 4TO, B KOHIE KOHIOB, BHIBEIET W3 CTPOS CHIIOBOH TPaH3UCTOP

MonTaxHsle mIathl kKoMMyTaTopa 95.3734 npeactarnensl Ha puc. 7.96 u 7.97.

TexHHYECKME XapaKTEPUCTHKH:

> Tox norpe6nenus - Unnr =6 B, n =250 06/Mun - 5,5 A; Unur=13,5 B, n=25006/mMun- 3,0 A;
Unur=13,5B,n=300006/mMun-3,7 A;

> Tok pa3psiBa -Unur=6B,n=250 06/mut - 7,4 A; Unnr= 13,5 B,n=250 06/Mun-8,0 A;
Unur=13,5B,n=300006/mMur-8,0 A;

> Tok pa3spsna max - Unnr = 13,5 B, n=250 06/muH - 70 MA; Unur = 13,5 B, n= 3000 06/MuH - 70
MA;

>Bpemsapazpaga - Unur=13,5B,n=25006/muH - 1,3 Mc; Unur=13,5 B,n=300006/MuH - 1,3
MC.

KommyTraTop 036.3734.

BuemHuii Bua n1oxaszan Ha pucyHke 7.101.
MownTaxkHas nnara kommyratopa 036.3734 npenctapneHa Ha puc. 7.102.

Kommyrarop ®M3001 (Kpachonap).

PazpabatsiBacTcs kpacHOnapckuM 3asoaoM “3UIT”,
JUTS NOCTABOK Ha aBTOMOGHIN “BA3”.

B HeM ucnone3yetcs Mukpocxema L497D1 n muc-
KPETHBIE MUKPOIJIEMEHTRI, CHIIOBOH TPaH3HCTOP MMIOPT-
HbI}. MHIMKaTOPHBIH pe3sucTop - HANBIIEHHDIH.

yu
| <> oo,
N

KOMMYTATOP
OM3001

12v

76564321

Puc. 6.47. Buemnnit Bun xomMyratopa ®M3001, 6e3 paguatopa
(MacmiTad 1:2).




11. KommyTartop 6420.3734

IpuHIMOIManbHAA CXeMa JUCKPETHOTO ABYXKaHANBbHOrO KoMMyTaTopa 6420.3734, paspaGoTana
Ha OCHOBE KOMMyTaTopa 3620.3734.

OcHoBHOE pa3MyHe 32KII0YAETCS B HAMYMK ABYX BBIXOIHBIX KacKa0B, YIPaBIAOLMX pabo-
TOH BHIXOAHBIX TPaH3UCTOPOB. B CBOIO Ouepenb BBIXOOHBIE KacKajbl ynpapisioTcsa curHanom "BK"
(BBIGOD KaHANA) KOHTPOJLIEPA YEPE3 CXEMY PA3ZAEIIEHHS KAHAJIOB KOMMYTATOPA NOCPEACTBOM KJII0YEBOTO
KacKaJla Ha TPaH3HCTOpE.

Cxema KOMMYTATOpa TaKKe CHaeHa YCTPOHCTBOM GOPMMPOBAHHA CUTHANA 1 YNPABICHHUA
TaXOMETPOM.

IpuHnMnNManeEHas cXeMa, MOHTAXKHAs 1J1aTa W BHENIHKE B koMMyTaTopa 6420.3734 npencras-
JIEHBI BO BTOPOH YacTH CIIpaBOYHMKA, B IM1aBe “KoHTponepsl”.

Npumeyanne. OCHOBHEIE TEXHMYECKHE XapaKTEPUCTHKH KOMMYTATODOB 3TOH CEPMM HMIEHTHYHBI
XapaKTepucTHKaM KoMMyTaTopa 3620.3734 (ceMUIITHIPbKOBHIi).

X0Td NpaKkTHYeCKHE UCTIBITAHKS NOKA3HIBAIOT 3HAYHTENBHBIA pasGpoc napaMeTpoB HE TOIBKO Y
Pa3JIMYHBIX BHIOB KOMMYTATOPOB, HO M OTACIBHBIX 9K3EMILIAPOB B OHOM BHIE HE CMOTPS Ha TO, 4TO
OHH coOpaHEI o OqHO# U Tojke cxeMe. B ocHOBHOM Bce mieno 3akmouacTcs B pa3bpoce napaMerpoB
JeTaned (um NpUMEHEHHH HEKaYE€CTBEHHBIX KOMILIEKTYIOIHMX) H TUIOXO| HACTpOHKe, 2 IPOM3BOAMTENH
noaAeIbHOR (NOANONBHO) NPOAYKHHK BOOOILE MOIYT HE YAENSATh 3TOMY BHHMaHHSL.

6.2.2-1. KoMmmyTaTopui, coGpaHHbICe HA MHKpocxeMax cepui L482

INpuHiMNUaneHas cxeMa npeacTaBnena Ha puc. 7.103. Mpuniun paGoTsr MukpocxeMbl L482
paccMoTpeH B mIaBe 5.2.1 “MukpocXeMBI M TPaH3UCTOPEI, IPUMEHSEMBIE B KOMMYTAaTOpax”.

1. KeAeE 1.209.210 (made in Germany) - BapuauT 2.

MoHTaxHas naTa KOMMyTaTopa npeAcTaBlleHa Ha puc. 7.104.

KayecTBO MOHTaXa OCTaBJISET >KeJNaTh JIyyiuero. [lof BBIXOOHBIM TPaH3MCTOPOM IOMELIEHA
TOCTas CMOASHAA NPOKIaNKa, OTCYTCTBYET TeNnonposodmas nacrta. OcHoBa, Ha Katopoi coOpana
CX€Ma KOMMYTAaTOpa HE BCErAa 3aKpenieHa, YTO CBOAMT K HYIIO BHOPONPOYHOCTH KOHCTPYKIIMM.

Texuuyeckue XapaKTEPUCTHKH:

> Tok notpebaenus - Unur=6 B,n =250 06/Mun - 1,55 A; Unnr=13,5B,n=25006/Mun-0,68 A,
Umr= 13,5 B,n=2300006/MuH - 1,66 A; Unur=13,5B,n=>500006/Mun- 1,10 A;

> Toxk pa3psiBa -Unur=6B, n=250 06/MuHu - 2,3 A; Unur=13,5B,n=250006/Mun- 6,6 A;
Unur=13,5B,n=2300006/Mun- 6,6 A; Unur= 13,5 B, n=35000 06/Mun -4,5 A;

> Tok paspsiga max - Unur = 13,5 B, n= 1000 06/Mun - 65 MA;  Unur= 13,5 B, n= 6000 06/MuH -
42 MA;

>Bpems paspsaga - Unur= 13,5 B, n= 1000 06/mMuH - 2,15 mc; Unur = 13,5 B, n=6000 06/muH -
1,39 mc. '

2. IG-HO04HRL Ignition module (made in Bulgaria)
INpepeiBatens 3akuranus TY 37.464.017-89.
TexHnyeckne xapakTepPUCTHKH:

> Toxk notpebnenus - Unur=6B, n=25006/Mun - 5,5 A; Unur=13,5B,n=250006/Mun -4,5 A;
Unur=13,5B,n=300006/Muu-3,0 A;

> Tok pa3psiBa -Unur=6B,n=25006/Mun-7,2 A; Unur=13,5B,n=250 06/Mua - 7,2 A,
Unur=13,5B,n=300006/Mun-7,2 A;
> Tok paspsiga max - l{mn =13,5 B, n =250 06/Mun - 60 MA; Unur = 13,5 B, n =3000 06/MuH - 60

MA;
>Bpemsapaspaga - Unur=13,5 B,n =250 06/MuH - 1,1 mc; Umur=13,5B, n=300006/Mun- 1,1

MC.
3. Huco EeDeR 13.8090 (made in Germany)
4. Facet EeDeR 019 6L15 (made in Italy).

IMpumeyanne. Bee phillle nepeyncIeHHBe KOMMYTAaTOPHI, OTHOCAILMECS K ITOH CepuH, HMEIOT NPak-
THYECKM OJIMHAKOBbIE XapaKTepUCTHKH. BHeIHemHuit BUA 3THX KOMMYTaTopoB (cM. puc. 7.105) Takke
JNEHTHYCH M OTIIMYAETCS TONBKO HANIMCAMH Ha IJIaCTMAacCOBO# KPBILIKE.
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6.2.2-e. KommyTaTophl, cobpanHbie Ha Mmukpocxemax K554 cepun

VpoBeHb COOPKH B CXeMOTEXHHKA KOMMYTATOPa IIIOXH HACTONBKO, YTO FOBOPUTH O Kakoi-mu6o
HaEKHOCTH HE BO3MOXHO.

Bueninn#i BuA nokasan na pucynke 7.106-6.

IpuHmMNuaneHas cxemMa npeacTapieHa Ha puc. 7.106-a, a MOHTa)kHas miata Ha puc. 7.107.

6.2.2-. KommyTaTopHhl, cobpannble Ha MHKpocxeMax K561cepun
1. Kommyrarop IK3-01 (TO 25-7606.029-90) - JlspoB

KommyTaTop npencrapiseT coboil CIOXKHBIH MEKTPOHHBIH ONOK, BBINOIHEHHBIH Ha InhPOBBIX
WHTETPaNBHBIX MUKPOCXeMax. BHeuinui Bua xoMMyTaTOpa nokasas Hapuc. 7.114-1.

MNpuHnunuaneHas cxeMa npeicTaBrieHa Ha puc. 7.108.

KOHCTpYKTHBHO KOMMYTATOp BHIIOJIHEH HA ABYX NEYaTHBIX NNaTax: niuate ynpaBaeHus (puc
7.110 -Bapuant 1 u puc. 7.111 - BapnanT 2), koTOpas GOPMHUPYET MMNYILC JUIMTENBHOCTBIO SMC M
OCYIIECTBIAET 3a1IMPAHHUE BBIXOAHOTO TPAH3UCTOPA B CNTyYae OCTAHOBKM ABUraTens, ¥ CUIIOBOM Niare
(puc. 7.109), xoTopas ycunmuBaeT NO TOKy cHrHan, npumeammi ¢ [TV W nopaer ero Ha KaTymky
3axxuradus. O0e niaThl yCTaHOBIECHEI OfIHA HAJl IPYTO# B KOPNyce KOMMYTaTopa (BHIXOIHOH TPaH3UCTOP
VTS5 cMOHTHpPOBaH Ha BEIHOCHOM PaaiMaTope, 3aKpeNICHHOM Ha KOpIyce KOMMYTaTopa, ¥ CBEPXY 3aKPbIT
3aIMTHOH NUIACTMAcCOBOH Kpbiukoi). HibkHAs dacTh aHamoruyHa xopnycy kommytatopa 36.3734

OCHOBHbBIE TEXHMYECKHE XapaKkTCPUCTUKH:

HoMuHanbHOE HaIpsDKEHHE NUTAHUS - 14 B;

JlonycTtiuMoe u3MeHeHHe HanpskeHHA MUTaHuA - 6 + 18 B;

Tox pa3psiBa kOMMyTaTOpa -mpu 14B-79,5A, 1npu6B-3,5A; npul8B-10,5A,
BsIxoaHoe HanpsbkeHne koMMyTaTtopa - npu 14 B - 300 +380 B, npu 6 B-170 B; npu 18 B-400 B,
BpeMs HakonieHns Toka - 5 Mc;

Bpems oTrinoueHus Toka -1,5+10c¢.

2. Kommyrarop LIK3-1 (commutator logic) = Tupacnons
BHrenuuii BMA KOMMYTaTOpa NOKAa3aH Ha puc. 7.114-2.
INpuHuMNuaneHas cxeMa npencTasieHa Ha puc. 7.112.
MoHTa)kHas niaTa KOMMYTATOpa [IpeACcTaBleHa Ha puc. 7.113.
3. Kommyrarop LIK3-03
Bremnui Bua KOMMyTaTOpa Noka3as Ha puc. 7.115-1.

IMpuHOMNUanbHas cXeMa npeacTaBlieHa Ha puc. 7.116.
MoHTa)kHas njIaTa KOMMYTaTOpa NpeacTaBlieHa Ha puc. 7.116.

6.2.2-3. Kommyraropsl, cobpannbie Ha MEKpocxemax K561cepun m HTI-90-01
1. KommyTatop LIK3-1M (commutator logic)

MNpuHiunuaneHas cxeMa npeacTaBieHa Ha puc. 7.117.
MoHTaxHas njiaTa KOMMYTaTopa npeAcTaBleHa Ha puc. 7.119.

OCHOBHBIE TEXHUYECKHE XapaKTCPUCTHKH:

HoMuHanbHOe HanpspKeHUe NUTaHUA -12B;
Bropuunoe Hanpsikenue - npy R =1 MOM, Cu =50 np u Umur =6+ 12 B - 20 + 25 «B;
CKOpOCTh HAPACTAHUA BTOPHIHOTO HANPAKEHHS - 600 B/mxc;
OHeprus 3anacaeMas B MarHUTHOM none K3 - 140 m/Ix;
DHeprus MHAYKTHBHOH (ha3bl MCKPOBOTO paspsia - 45 mJ1x;
Toxk pa3pbiBa KOMMyTaTOpa -8+9A;
Bpems oTimioyenys Toxka -2+3c.
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Kommyrarop 1IK3-1M-OK cobpan Ha Gaze kommyraropa LIK3-1M u umeer Takue ke xapak-
TEPUCTHKH, Ha €ro MNJIaTe MOXET ObITh CMOHTHPOBAH OKTAH-KOPPEKTOP (MOAPOGHO 06 OKTaH-KOppEK-
TOpax pacCKa3aHO BO BTOPOH YaCTH CTIPaBOYHHUKA).

HEIIHKWH BUJ 3THX KOMMYTATOPOB NOKa3aH Ha puc. 7.114-2.

3. Kommyrarop ELF-80 (ELECTRONIC IGNITION COMMUTATOR)

[NpuHIMIMaNbEHAas CXeMa aHATIOTHYHA cxeme KkoMMyTaropa 11K3-1M cm. puc. 7.117.

KauecTBo cO60pKM OCTaBNAET XKENATh JYHIlIEr0, MHOrO HABECHOrO MOHTAXa, YTO YXyIIIaeT BUOpO-
Y yZIapONPOYHOCTh KOHCTPYKLIMM.

MoHTaXKHas nIaTa KOMMYTAaTOpa NpecTaBlIeHa Ha puc. 7.121.

Brenmnu# BMA KOMMyTaTOpa NnokasaH Ha puc. 7.118-2.

6.2.2-u. KommyTaTopbl, codpaHHbie Ha Mukpocxemax K155 cepun

BHeninuii BUa KOMMYTATOpa NOKa3aH Ha puc. 7.120-1.

IpuHIMNHaNbEHas cXxeMa NpeacTaBieHa Ha puc. 7.121 u puc. 7.123.

KOHCTPYKTHBHO KOMMYTAaTOp BBITNIOJHEH Ha ABYX NEYaTHBIX IUIaTax: NjaTe ynpapieHus (puc.
7.122), Ha KOTOpO# pa3MelleHa ONepallMOHHasl 4YacTh KOMMYTATOpa, ¥ CHIOBOH miate (puc. 7.124) ¢
JJIEMEHTaMH BBIXOIHBIX KaCKan0B (BBHIXOIHBIE TPAH3HCTOPbI CMOHTHPOBAHBI Ha KOPNyCce KOMMYTaTOpa).
O6e niaTsl yCTAHORNEHBI OHA HAJ APYTO} B KOPITYCE KOMMYTaTopa.

6.2.2-k. KommyTaTophl, coOpaHHbIe HA TPAH3IHCTOPAX
(¢ HaKOIIJIeHHEM JHEPTHH B HHAYKTHBHOCTH)

1. Baok 3axnrauus.

OnuceiBaeMbIf 610K 32)KHraHMs NpefHa3Ha4YeH Juid paboTel B GECKOHTAKTHOM CHCTEME 3aXH-
raHMs aBTOMOOHJIEH YKOMILUIEKTOBAHHBIX NIPephIBaTeNeM-pacnpeIeMTeNEM C JaTIMKOM XO0JIa ¥ Cepui-
HOH Karyurkoy 3axxuranus 27.3705 (TY 37.003118483) unu O6nu3koii k HEH No napaMeTpam.

Ilo npunIMNy paboThl 60K OTHOCHTCS K KJ1ACCy TPAH3HCTOPHBIX C HOPMUPOBAaHHEM BPEMEHH
HaKOTUIEHUs DHEPrHM B KaTyIKE 3a)KUraHus. O10 o0ecreduBaroT JBa ONpeneNeHHbIM 00pa3oM CBi-
3aHHBIX MEXIAY COOOM KAYLIMX MYIbTHBUOPATOpa, YTO NO3BOIWIO MCKIIOYUTH CYCTBEPEHHBIH YCH-
nutens HopToHa, MCNIONB3yeMBIH B H3BECTHBIX 3apyO€KHBIX M OT€YECTBEHHBIX yCTponcrBax. KpoMe
3TOro, ONOK OTIMYAeTCS HCNONB30BAHHMEM IUHPOKO PacHpPOCTPAaHEHHBIX [eTalledl OTeYeCTBEHHOTO
NPOM3BOICTBA, IPOC10TOH KOHCTPYKIIMH, HE TpeOyeT CreLHaNbHON TEXHONOTMH H3TOTOBIEHHS, 103TO-
My JOCTyTIEH B [IOBTOPEHHH.

YcTpoHCcTBO BRIMONHAET cie/tyrome GyHKuuy: GOpMUpYeT TOKOBBIE MMITYJIbCHI 3a>KMTaHUs B
NepBUYHON OOMOTKE KaTyIIKH 3a)KUTaHMs; OIPaHYYMBAET TOK, NPOTEKAIOLIMK Yepe3 NEPBHUHYIO 00-
MOTKY, ¥ HanpshKeHHe Ha Hell U CBOHX BBIXOIHBIX TPAaH3UCTOPAX; 3aKPHIBAET ITH TPAH3UCTOPHI, KOTIa
32)KMraHue BKIIOYEHO, a IBUTaTelb HE 3aNyIlieH.

OrpaHu4eHHEe TOKOBBIX HMNYJIBCOB HCK/TIOYAET NEPErpeBaHKE KaTyLIKH 32)KUr aHUA U BBIXOJHOTO
MOILHOTO TPaH3uCTOpa GlOKa, a OrpaHUYEHUe HANPsHKEHHs CHW)KAaeT W3HOC CBedeil 3a)XKMraHus U Be-
POSTHOCTD BBIXOZIA U3 CTPOS KPBILKH ¥ GETyHKa pacCnpeNeNuTeNs 3aXKUTaHHUsl, TPAH3UCTOPOB BHIXOIHBIX
ctyneneii 6noka. BeikiroueHye TOka yepes KaTylIKy 3aKMraHus IpH HE3anymieHHOM JBUTaTeNe npe-
JOTBpaiiaeT Gecrnone3Hoe HarpeBaHue EMEHTOB OJIOKa, KaTyIIKY 3aKUTaHus, Pa3paaKy aKKyMyns-
TOpHO# 6aTapeu ¥ NOBHIIAET N0KapoOe30acCHOCTs aBTOMOO WIS,

OCHOBHbIE TEXHHYECKHE XapakKTEPUCTHKH!

KoMMyTHpyeMoe HanpsbkeHue . .
INoTpebnsiemsii TOK, npu qacrom ucxpooGpasoBaHm 33 3Tu..
HauGonbuuii cpennuii noTpeGnseMsli Tok
KoMMyTupyemblii TOK Yepe3 NepBHYHYIO OOMOTKY KaTyLIKH 3a>KUraHus
JUIMTENBHOCTH NPONYCKaHUs TOKA Yepe3 NePBUYHYI0 OOMOTKY KaTyIUKH 3aKUTaHHA
BpeMs TOKOBO# OTCEUKM NPY HE3AMYIEHHOM JBUTATENE ......... ...
HauGonpuias 9acTota HCKPOOGPAIOBAHHA «...ovvvvv v

HanpsbkeHue Ha nepBHYHOH 0OMOTKE xaTyunm SauraHms . :
HanpskeHue BHICOKOBOJIBTHOIO UMIYJIbCA, NPH Hanp;mcemm Goprosou cem 14B
CKOpOCTb HapacTaHUs GPOHTA BHICOKOBOJIIBTHOTO UMITYJIbCA, HE MCHEE .

OHeprus UCKpPOBOro pa3psaa .50+ 70 mJIx;
JIUTENBHOCTD HCKPOBOTO PABPSIA ovvevenrenrerecsresesseonesssansonesnesne T TR s ST I 1,5 +2 mc.
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TpHHUHNIHANEHAsA 3MEKTPUYEcKas cXeMa paccMaTpHBagMoro 01oKa 3axuMraHuA NpeacTaBleHa Ha puc.
6.48-a.

Brok comepxuT y3en 3anycka Ha TpaH3uctope VT, nsa onnosHGpaTopa - IEPBEIN Ha TPaH3HC-
Topax VT2, VT3, a sropoii - Ha VT4, VTS5, ycunuTens Toxa Ha TpaH3uctope VT6, koMMyTaTop Toka Ha
tpansucropax VT7, VTS, BknoueHHBIX o cxeMe JlapnuHrToHa.

BpeMeHHbIE AMarpaMMBI, TOKa3aHHbIE Ha pUc. 6.32, noacHsmor paboTy KOMMYTATOpa U NpoLec-
CBl, IPOUCXOSIIME B HEM [IPH YBENHUEHHH 9acTOThl HCkpooOpasoanus fu, [narpammsl 4 u 5 cHATH
HEMOCPEACTBEHHO ¢ KoHAeHcatopos C4 u CS5, nmarp. 7 - ¢ pesuctopa R24, auarp. 9 - ¢ Bhixoma
H3MEPHTENBLHOTO AenuTea Hanpsxenna 10 M/1K0, a auarp. 10 - ¢ pesucropa conpotuieieHneM 10 R,
BKJTIOYEHHOTO NIOCNIE0BATENBHO C MCKPOBBIM IIPOMEXYTKOM.

HanpsxeHne NUTaHUsA K GECKOHTaKTHOMY JAaTYMKy MMITYIBCOB HCKpooOpasosaHus (“IpephiBa-
Tenw") nocrynaer uepes GunsTp - orpanuuntens R19, VDI, Cl, C8. Jlnon VD7 samumaer 610k ot
aBapUHHON IIePEMEHBI 0N PHOCTH ITUTAIOLIETO HANIPSIKEHU A,

Tpyu BKMOYEHHOM 3aXHTaHnK TpaksucTopsl VT2, VT3 u VT4, VTS otkpeiTer, a VT6 u VT7, VT8
3aKpuITEL. TOK Yepe3 KaTyIUKy 3akuraHus He nporekaeT. Tpamsuctop y3na 3amycka VT1 moxer
HaxXomuThesd B MIOGOM COCTOSHHUM B 3aBUCHMOCTH OT YPOBHs CHTrHaNa, NOCTYNAOLIETro ¢ JaT9MKa.

C HavyaJioM BpaieHUs KOJNCHYATOrO BaJia JBUIaTeNd Ha BXon TpaHsHcTopa VT1 or mardmka
NOCTYNAKOT 3aMyCKAIOUMEe UMITYNBCH JUIMTENBHOCTHIO Ta (auarp.l). Korna Tpansuctop VTI 3akpbiT
(auarp.2), xouneHcatop C4 3apsxeH depes ens R3, R8 u smuTTepHbii nepexon tpansuctopa V13,
Bpemszagaronmii konaeHcarop C3 3apsikeH 10 HanpsDKeHHA, OTPaHM4YeHHOro cTabHiuTpoHoM VDI,
uepe3 TpaHsuctopsl VT2, VT3, muox VD3 u pesucrtopst R10, R12 (anarp.4). 3apaaxa npoHcXoauT 3a
BpeMs okono 0,4 ¢; 3T0 BpeMs B OCHOBHOM 3aBUCHT OT €MKOCTH KoHaeHcatopa C3 M compoTHBICHHS
pesucropos R10, R12. Bpemssanaroumii xonaeHcarop C7 Takxe 3apsxeH depes TpaHsucTops VT4,
VTS npesucrop R17 (auarp.6).

Kak Tonsko Ha BHIXOHC NATIMKA NOABUTCA

Ty CHTHan BBICOKOTO YpOBHsA, TpaHsuctop VTI

U p fi>333Tn OTKpoeTCs, KoHaeHcatop C4 paspAnvTcs Mo Henu
A RS, VTI1, R8, uro mnpusener x 3aKpHIBaHUIO

1 TpaHsucTtopa VT3, tpansucrop VT2 Taxxke
I l— 3akpeiBaeTca. HaunHaeTcs nepesapsaaka koHaeHca-

J t Topa C3 uepes uens R6, R7, R9, R11, VD2. Takum

'_I obpa3oM, nepBblil oaHosHGpaTtop ¢GopMupyer
UMIYIHC 3aAEPIKKH IUTHTEABHOCTHIO T3, HEOOXOMH-

t MBIH JU14 3anycka BTOpOTo OfTHOBUOpaTopa.

]_ Korna HampsoxkeHne Ha koHaeHcarope C3
JOCTHTHET YPOBHA, TPH KOTOPOM OTKPHIBAETCA

t TpaH3ucTop VT2, nepBLlii 0IHOBUOPATOp BO3Bpa-
LAETCA B HCXONHOE cocToanue. Ha ero Brxome
BO3HMKAET crall HMIyanca (auarp. 3), npoxoasiuit
yepes uens R13, C6 u 3anyckaromui Bropo#t onHo-
BuGparop; Tpansuctopsl VT4 u VTS saxpsiBaroTcs.
3T0 NPUBOAHT K YBEMHICHHIO HATNpPKEHHA
Ha Ko/eKTope TpausucTopa VTS (auarp.6) u nepe-
3apsaiiKke BpeMA3agaromero konaeHcaropa C7 gepes
pesuctopsr R16, R17, R18. B pesynsrare Tpan-
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7 I] ;I"‘I7l' suctopsl VT6, VT8 oTKpHIBAIOTCH, Yepe3 nepsHY-
0 - Hy10 OOMOTKY KaTYIIKH 3a)KMI'aHHs HauMHAeT 1po-
U i [ t TeKaTh TOK (IHArp.7) OT HCTOYHHUKA IUTAHHUA U B Helt
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OnHOBPEMEHHO ¢ YBENMYCHHEM HaNpAKEHHA Ha KoJekTope Tpau3ucTopa VTS 3apsxkaercs
xoHueHcatop CS yepes pesuctop R18, anon VDS, tpansucrop VT3 (auarp.5), H npekpamael nefict-
BOBATH 3apAiHas ENb BpeMsA3ajaoiero konaeHcaropa C3, HecMOTpA Ha TO, 4TO TPaH3UCTOpH VT2 1
VT3 orkpertst (cM. auarp.3 u 4). Ero 3apanka sajgepxuBaercs Ha BpeMd thax 1I0Ka BTOpo#l OXHOBUOpa-
TOP He BO3BPATUTCA B HCXOHOE COCTOSHHE.

Kaxk Tonbko Ha BEIXOZle JaTUHKa-IIPEPHIBATENA HOABUTCA CIIall HMITyNnbea, TpaH3ucTop VT1 yana
3aITyCKa 3aKpOETCs, BTOPOH OXHOBUOPATOP BEPHETCH B HCXOTHOE COCTOSHME HE3aBHCHMO OT 3aps/a Ha
xoHgeHcarope C7 u3-3a cBa3u yepes aunoa VD4 (amarp.6). Iosromy Toxossiit kommyTaTop VT7, VT8
3aKkpoeTca. B 93TOT MOMEHT BO BTOpPHYHO!I OOMOTKE KaTYHIKH 3aXKHTaHHA HHAYUHPYETCHS HMIYIBC
BBICOKOTO Hanpskenus (auarp.7 + 9), xoropsiit npu HanpsxeHud Unp npoOGHRaeT HCKPOBOH Mpo-
MEXXYTOK 3anajbHOH cBeud. Bo3HMKaeT MCKPOBOH paspal IUTMTEIBHOCTBIO Te.n, 3aBUCAILEH OT TOKa
pa3psiBa Ip B nepB4HON 0OMOTKE KaTyuIK1 3aKHTaHus 1 €e napamMeTpoB (auarp. 10).

Tocne Bo3BpaLieHHs BTOPOro OAHOBHOPATOPa B HCXOAHOE COCTOSAHHE €ro JeHCTBHE HA 3apsal-
HYIO uens koHaeHcaropa C3 npekpamaercs, H OH BHOBD 3apspKaeTcs, a koHAeHcaTop C5 paspskaercs
yepes pesrcTop R12, 3atopmaskuBas TakHM 06pa3oM 3apsaaKy KoHAeHcaTopa (3, Tak kak k obuiei Toyke
pesuctopos R10 1 R12 oka3piBaeTcs npHI0oKeHHBIM IOI0KHTENHHOE HANPSDKEHHE K BEPXHEH 110 cxeMe
obxnaznkH konaeHcaropa C5.

Ha Husko#l wacToTe MckpooGpa3oBaHuA - NIPH Mycke ABMraTens - koHaeHcarop C5 ycnmepaer
Pa3pAAHTHCA MPAKTHYECK M TOTTHOCTHIO, 4 Ha BHICOKOH OH Pa3psKkaeTCs B 1Ba 3TarNa.

IlepBriii COOTBETCTBYET BPEMEHH 3aKPHITOTO COCTOAHHA TpaH3icTopa VT 1, a BTOpoii - 3akpeITOrO
cOcTOAHHA TpaH3HcTopoB V12, VT3 (aunarp. 5). Yem Gonrpnie yacToTa, TeM GONBLIE OCTATOYHOE HANpA-
skenue Uocr Ha koHpercarope CS K KOHIY HEPBOIO 3Tafla U TeM MEHBILNIA 3apA/l 101y IUT KOHIEHCATOP
C3.

Kak cnenyer u3 npunusna aeicTeus ycrpoiictsa, pesuctop R10 u nens R12, CS yeenwuunsator
BpeMs 3apsAkH KoHaeHcatopa C3 B nmepBoM OJHOBHOpaTOpe, OTBEYAIOWIETO 3a BPEMEHHYIO 3aJIEPKKY
Hayajla HakOIUICHHs EKTPOMArHHTHOH SHEPIrHH B Karyllke 3axuranus. Ilpu stom auox VD2 obec-
TNieYHBaeT NpOTEKaHue Pa3palRoro Toka koHaeHcaropa C3 uepes pesuctop R9 munys pesucrop R10
unensR12,CS.

IMocTosaHHas BpeMeHH 3apsAaKkH konAeHcartopa C3 Gonbnias, MO3TOMY NIpH YBENHYEHHH YacTOT I
HCKpooOpa3oBaHHA OH He yCmeBaeT 3apsIHTLCS NOJNHOCTBHIO, UTO 00ECIeUHBAET NIPUMEPHO O0OpaTHO
MPONOPIHOHANBHYIO 3aBUCHMOCTh MEXJy IIHTENBHOCTBIO UMITYABCOB, C(POPMHPOBAHHBIX TEPBHIM
OIHOBHOPATOPOM, H YaCTOTOH HCKpooOpa3oBaHHus. Ha BLICOKOIT YacTOTE 3TH HMIYNBECH CTAHOBATCS emié
xopzoqe, Tak KaK koHaeHcarop C3 Hexo3apsikaercs e u 3a cu€T 3aTOPMaXKHBaIOmero Aefc1Bus uenH
R12,CsS.

Ecny BB BKIIOYHITH 32)KHIaHHE U HE 3aNyCTHIIH IBUTATe lb, 3 CHTHAJI HA BBIXOE JaTYHKA-TTpEPhI-
BATENA MMEET BBHICOKHI YPOBEHB, TOK Yepe3 NEPBHYHYIO OOMOTKY KATYLIKH 3aXKHIaHUA IPEKpaTUTCA
NPUMEPHO 4epe3 CEeKyHIy, TaK KaK B 3TOM cliydae BTOpO# OXHOBHOpATOp BO3BPAIACTCA B MCXOMHOE
COCTOSIHHE B pe3yAbTaTe nepe3apsaaxy konaencaropa C7.

Mon6opxoit pesucTopa R6 ycTaHaBNIUBAKOT BPEMS HAKONNIEHHSA SHEPTHH B KaTyLIKE 3a)KHIAHK, &
3HAYHT, U NpoTeKalonnil Yepes He€ Tok. BHOOpOM NOCTOAHMOIT BpeMeHH 3apAnKH KoHaeHcaropa C5
3a/1al0T TpeOyeMBIfi 3aKOH H3MEHEHHS 3TOr0 TOKA B HHTEPBAJIC YaCTOTHI BPAIICHH KOJIGHYIATOro Bana or
XONOCTOrO X0Za A0 MAKCHMAJIBHOTO 3HAYCHH .

OT nomex co cTOpoHH! Gop10BO#t ceTH aBToMOOHNA Giok 3amMwaleT uermu VD6, C§, R19, Cl,
VD1 uanements C2, R8, R13. Pesuctop R23 orpaHHuYHBaeT BCIIECKH HAaNPSXKEHH 1 CAMOMHIYKIHH Ha
BBIXOAHBIX TpaH3ucTopax VT7 u VT8 (amuarp. 8). Pesncrop R24 orpaHuuuBaeT TOK 4Yepe3 ITH TpaH-
3UCTOPHI H NEPBHYHYI0 OOMOTKY KaTyIIKH 3KHUIaHHUs, a 1uon VD7, GIoKHUpyeT UMITYIBCH 00paTHOTO
HANPDKEHUS HA TPAH3HCTOPAX B [IEPEXOIHOM [IPOLIECCE.

Jns wanaxusauus Onoka DOTPeOYeTCs HCTOYHHK NHTAHUS C BHXOAHBIM HAaNpsDKEHUEM,
H3MeHseMBIM 0T 5 10 18 B npu Toke 10 3 A (nmynscauuy He J0DKHB nipeBbimath 0,5 B Ha yactote 100
1), FreHEPaTOp HMAYILCOB NPAMOYTONBHONH (OPMBI ¢ aMINUTYA0I BBIXOAHOTO HanpspkeHus 3 « 5 B,
4acTOTON MoBTOpeHHA HMITYNscoB 10 + 250 'y H cKBaXKHOCTBIO 3, ocuuiorpad obecmeuHBalOLLH
HIMEPEHHE N1apaMeTpOB HMITYALCOB MPAMOYTOIbHON GOpMEl M Hanpsxenue 10 SO0 B. paspsaaHuk ¢
perynupycybIM HCKPOBBIM 3a30pOM 110 1 5 MM H cTaHAapTHas Katywika saxuraius 27.3705.

[Tocne npoBepxH NPaBIIBHOCTH MOHTAXa K GI0KY COTACHO IPUHIIMNHAIIBHON CXEME MOIKITIO-
4alOT UCTOYHHK ITHTAHUA W KATYNIKY 32XKHTAHHA C PAa3PAIHMKOM (ITOCIEAOBATENLHO ¢ HHM BK/IIOYAIOT
pesHcTop conpoTHRrieHHeM 4,7 + 5,6 kOM MOIHOCTEIO He MeHee 2 BT). CurHan ¢ Beixona reHeparopa
NOJAKOT Ha BXOJA Onoka depes OydepHHil MHBEPTHPYIONMH YCHIMTENb C OTKPBITHIM KOMIEKTOPHBIM
BBIXOJIOM, COOpaHHBIH 110 cxeme Ha puc 6.48-6.
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YcTaHaBNMMBAIOT HANPsDKEHUE MU TaHKUA Groka 14 B u Hekposo# 3a30p BennunHo# 10 Mym. Tlonator
3aTyCKaloWHe HMNYIBCH HTENFHOCTHIO 10 Mc ¢ yacToToH nosropenus 33,3 ', YTo COOTBETCTBYET
paboTe YEeTHIPEXUHITMHAPOBOTO YETHPEXTAKTHOTO JBHTATE A HA YaCTOTE BPAIIEHHS KOJEHYaToro Bajga
1000 06/MuH, T. €. O1u3koH k xonocToMy xony. [Ipn atom Tok, noTpebnsemsiii GrokoM, J0mKeH OHTH B
npenenax 0,9 + 1,2 A, B npoTHBHOM cllydae CIIEAYET NOA0OpaTh pesucTop R6 (Mu gaxe M3MEHHTH
conporusiaeHye uend R6, R7, 0651900 paBHOE 240 + 270 kOM).

KonTponupyrot no ocuuinorpady aMruiMTyly HMIOYNbCa HalpPsKeHHA Ha KOJNIEKTOpe TpaH-
suctopa VT7 (VT8). Ona momxHa Haxomutees B npedenax 380 + 420 B, Ecnan ammnmtyna cunbHO
OTIMYaeTCA OT yKasaHHOH, cieiyeT nonobpars pesucTop R23.

Jlanee yMeHBILAIOT HanpshkeHUe MUTaHUA A0 7,5 B 1 HaOmoaaoT HCKpy B 3a30pe paspAaHHKa.
Eciy oHa HecTaGHITBHA HITH BOOOLIE OTCYTCTBYET, NPOBEPAIOT TOYHOCTS NNONOOPKH pe3ncTopoB R6, R7.
B kpaiinem ciy4ae, cieayer 3aMeHUTH TpaH3ucTopsl VT6, VT7, VT8 npyrumu, ¢ GombnMm 3HaUYeHHEM
CTaTHYeCcKOro koadprureHTa nepeiays ToKa.

3arem nposepsa0oT paboTocnocoOHOCTE 610Ka Ha HacToOTE HckpooOpasosanns 50, 100, 250 I'unpu
HanpsokeHUH nuTaHus 14 B. C60eB B HCKpo0Opa3oBaHUHM He AOMKHO GBITh.

Ewé npoue Hanaan e 670K, €CJIH €10 YCTaHOBHTH HETIOCPEACTBEHHO Ha aBTOMOOMITE. JLnia 310TO B
Pa3phiB NPOBOIA, COSAMHAOIIETO NEPBUYHYIO OOMOTKY KaTyLIKH 3aKHUTaHHs ¢ GOPTOBOH CETHIO (HIIHN ©
KOHTaKToM | passéma X1), HyXHO BKIIOUHTH aMIIEPMET], U3MEPAIOILHMii cpeiHee 3HAYCHHE TOKA, HalIpH-
Mep aBoMeTp. Ha X0nocTom xole ABUraTens noadHparT pe3ucTop R7 Tak, 4ToOk aMiepMeTp noxasan
Tok 0.9 + 1,2 A. BMecTo R7 MOXXHO BpeMEHHO BIIAATH NEPEMEHHBIH PE3UCTOp CONPOTHRICHAEM 68 KOM.
Tpu 3ToM, KaK M npy naGOPaTOpHOM HANAKUBAHHMH, BECHMa LENecoo0pasHO NPOKOHTPONMPOBATH
aMILUTHTYY HMITYIbCa HallPsKEHH A Ha KOJUIEKTope TpaH3uctopa VT8.

2. JneKTpoHHBIH xoMMyTaTep 84.3734
BHemnuni Bua koMMyTaTOpa nokasaH Ha puc. 7120-2.
KommyTaTop coGpaH Ha MUKpPO3IEMEHTaX, CM. CXeMy Ha puc. 7.125.
MoHTaXHas 1U1aTa peAcTaBIeHa Ha puc. 7.126:

OCHOBHBIE TEXHHUECKHE XapakTePUCTHKU:

HoMuHanBEHOE HanpskeHUE TUTaHUS -13+1B;
JlonycTuMOe H3MEHEHHE HaNlPsKEHUs NTauus - 6 + 16 B;
Tok pa3psiBa KOMMYTaTOpa -9 A;
Cpennuit TOK NOTpeONeHNA KOMMYTaTOpa -3A.

3. KommyTarop 76.3734 (Ha TAaH3HCTOpAaX)

BHenIHuit B KOMMYTaTOpa 1okasaH Ha puc. 7.81, .

KoMMyTaTOp coOpaH Ha AHCKPETHBIX JMEMEHTaX, CM. CXeMy Hapuc. 7.127.
MoHTaKHa# [U1aTa NpeACTaBieHa Ha puc, 7.128.

4. KommyTarop 3620.3734 (Ha TaH3uCTOpax)

Bueniunit Bua KOMMyTaTopa nokasaH Ha puc. 7.130.

KoMMyTatop coOpaH Ha IHCKPETHHIX EMEHTAX, CM. CXEMY Ha puc. 7.129.
MoHTaxHas nnarta npeacTaslieHa Ha puc. 7.131.

5. B0k JIeKTPOHHOTO 32)KHTraHMA (KOMMYTaTop Ha TaH3HCTOPax)
Buemnnit BuA noka3aH Ha pucyHke 7.133.
TpHHIHNHANBHAA CXeMa NpeACTaBlieHa Ha pHc. 7.132.
MoHTaxxHas naTa KOMMYTATOpa NpeACcTaRIeHa Ha puc. 7,134,
6.2.2-71. KoMMyTaTopbl, cOGpaHHble HA THPHCTOPAX (C HAKONIEHHEM IHEPruH B eMKOCTH)
TIpHHUHI TOCTPOCHHS THPUCTOPHBIX CUCTEM 3aXKHTaHUsl PaCCMOTPEH B IMase 4.2,

1. Brok mmMuyabcHOro maasmeHsHoro 3axuranuna OH 427-04

TNonpobHoe onucanHue 0J0KOB 3TOH cepuM NPUBEINEHO B IMaBe 6.1.
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2. DJIeKTPOHHAS CHCTEMA 3aKHIaHU s

Ornmcanune Onoka npuBeAeHo B riase 6.1.

[NpuHuMIUaNsHas cXeMa noka3aHa Ha puc. 6.50.
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Puc. 6.51. [puHuMnuansHas CXeMa yCOBEPILCHCTBOBAHON EKTPOHHOM CHCTEMBI 3aKMIaHHUS.
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YcoBepuieHCTBOBaHHE cxeMb! (pHC. 6,50) 3akirodaeTcs B IPHMEHEHHH:

1 - narunka, pa3paGoTaHHOTO aBTOPOM (pHC. 6.52), MK NaTurkKa Xoma;

2 - uHTerpansHoro TaiiMepa KP1006BH 1 nns popmupoBanys cTporo nocTosHHOR UTHTENBHOC-
TH MHAYKTHBHO#H (pa3b! HCKPOBOTO pa3psia HE3aBHCHMO OT NIOTOAHBIX YCIIOBHH;

3 - onrorupHcropa THNa TO125-12,5-6 ¢ H3MeHEHHOH cXeMOi YTIPaRIeHHs C LENbI0 YCTPaHe-
HHA BNICKTPHUYECKUX NIOMEX HA pa60’ry THPHCTOPHOTO KIKO4a.

Snempﬂqecxaa IIpPIHLIP[ﬂHaJ'leaﬂ cxeMa yCOBCpIL[CHCTBOBaHHOﬁ CHCTEMBI 3aXHUraHHA Npea-
cTaBAeHa Ha pHc 6.51. PaGoraer IC3 cneayroiuM 06pa3oM: NIPH BKIIOUEHHH HaNPHKCHHA THTAHUA
3anycKaeTcs GNOKMHT-TeHepaTop, BBI3bIBAIOIMI 3apa] HaKOMHMTENbHOH eMKkocTH C7 10 HampsKeHH,
3aBHCALIETO OT BETMUHHBI NHTAKOMETO HAnpsxeHHUs. /INana3oH BEeNHYMHBI HANPSKEHHA Ha HAKOMH-
TeNnbHOI eMkocTH 340 + 450 B,. npyu nATaomeM Hanps:keHHH COOTBETCTBEHHO 15 + 4 B, T0 €cTh npH
3anycke ABHIaTeNs, KOTIa HanpshkeHHE Ha aKKyMYISTOpHO# OaTapee magaer 10 7 + 9 B, npoucxomut
ARTOMATHYECKOE YBEIMUEHHE HANPSHKEHHA HA HAKONHTENbHOH eMKOCTH C7, 4TO YBENHYNBAET 3HEPTHIO
HCKPOBOTO pa3psia H, KaK CIEICTBHE, YCKOPAET 3a0yCK XONONHOTO aBHurarens. EcrecTsenHo, chetema
MUTaHUs GSH3MHOM JOKHA ObITh MCIPaBHOH H OTperyIMpoBaHHOH. B cocrosnuu nokos ZC3 no-
TpebnseT Tok okoio 0,35 A. [1pu npoBopadnBaHIH KOAEHUMATOrO BASIA MATHH THbIH JdTYHK, BBITIONHCH-
Hbll Ha Marautoynpasnsemolt mukpocxeme K1116KII9, npu npoxoae cerMeHTa 4epe3 MAarHMTHBIHA
3230, BHIpaGaThIBaeT NPAMOYTONBHBIC HMITYABCHI, 3aJHHM (PPOHTOM 3amyCKaKOIIHE, Yepe3 KOHACH Ca-
top Cl, omnoeuOparop Ha MHkpocxeme KP1006BVI1. Hynesoit yposeHs ¢ BBIXOZa OJHOBHOpaTOpa
OTKPBbIBaeT KNo4eBoi Tpausucrop VT4, noaknouaromii, B CBOK ouepesis, LENb IINTAaHUS CBETOANOIA
onTorupHcTopa VS1. Uepes Bkimouarommiics ONTOTHPHCTOP NPOXOIHT Pa3spsl HAKONHTEIBHOH €MKOC-
1 C7 Ha NepBUYHYIO 0OMOTKY KaTyIUkH 3axuranus. [Inon VD8, BrIOYEHHBIH napajulensHO ONTOTH-
pHcTopy, obecneunBaeT koneOarenbHbIH NMPOLECC, 3aTYXaHHIO KOTOPOro TpPENsATCTBYET NOANHTKA Ha-
KOMHTENBHOH €MKOCTH B Ipoliecce Nepe3apsaky nocieaHeii. 1103ToMy AIHTENbHOCTh HHIXYKTUBHOM
¢ha3bl HCKPOBOTO pa3psza ONpPeAcsIAETCA UHTENBHOCTBIO HYNIEBOTO MMITyNbCa OHOBHOpaTopa.

BusyansHo HaOmonaeTcss MOuHasA HCKPa CHHE-PO30BOIO 1{BETA C XaPAKTEPHBIM “BLICTPEIIOM”.
Bnaronaps orcyTcrBuio Ape0esra MarHHTHOTO AaTuHKa cGOeB HCKpOOOPa30BAHHA, BO3HHMKAIOWHX
WHOT/A C KOHTAKTHBIM NIPEpPHIBATENEM H3-32 3arpA3HEHHH, He HabmonaeTes.

MarHnTHBIR faTYHK, paspaboTaHHbIH aBTOpOM (PHC.6.52), NpeAcTaBIseT METATTHYECKYIO CKO-
Oy, cAenaHHyIO U3 JIKCTA TONMKHOH | + 2 MM, HAa KOTOPOH B BEPXHEH YaCTH NPHKIICHBAETCA MArHUT
(MarHHT UCTIONB30BAaH H3 repkoHOBOi kHonku Tuna KIIM8A-4). Ha ocHoBaHMM BIasHa MarHHUTO-
ynpapiseMas MHKpocxeMa. Cko0a BHHTaMH Ha Kiee KPENHTCA K NOAKOBOOOPasHOMY OCHOBAHHIO,
YCTaHaBIIHBacMOMY B3aMEH MEXaHH3Ma KOHTaKTHOTO NpepsiBatend. [loxynieuka cMa3KkH KynadKoBOIo
Banuka yonpaercs. KynaukoBblii BalMk 0GMaThIBaeTCA NOIOCKOH TOHKO# Genoi xecTH, GaHAaXHpyeT-
cs HECKONBKHMH HHTKaMH JYKEHOTO MEIHOTO NPOBOIA H C ONETOH KPECTOBHHOMH, NPeNBAPHTENBHO
BBICTABJICHHOM 110 BBICOTE, PONIAMBAETCA B HCCKONLKUX TodkaX. CHATHIH TOTOBBIH y3en nponanBaeTcs
10 BCEMY IIEPHMETPY € BEPXHETO H HIDKHETO TOpLoB. [1pononsHeie nass! Ha IutaTe CIyKaT A corna-
COBaHMs MOMEHTA 3aKHraHHd. CBs3b JaT4HKa ¢ GIOKOM OCYLIECTRIAETCS SKPAHHPOBAHHBIM KaleaeM.

Tpaucdopmarop Tl nMeer cnemyroume oOMotkn: L1 - 45 Butkor nposoma [13B2-0,6 mum;
L2 - 75 utkoB [12B2-0,31 MmM; L3 - 20 sutkos [13B2-0,31 mmM; L4 - 600 sutkos [10B2-0,29 Mm.

Ha npunumnuansHoit cxeMe ToukaMu 0003Ha4YeHb! Hauala o0MoTok. Bee 06MOTKM HaMOTaHBI
BHTOK K BUTKY C MEXCI0/HOH H3onAuueR M NponuTkoit BraroctTofikuM nakoM (kneem). PeppHTOBBIA
cepaeunnk HI10x10 HM1500. TpancdopmaTop, HakomHuTensHas EMKOCTh H H30MHPYIOLLas IPOKIaaKa
ONTOTHPHUCTOPA NPHKJIEHBAETCS K KOPIycy GI0Ka SMOKCHAHOH cMono# uiH ApyTuM KieeM. Tpausuc-
rop 6n0anr-l‘eHepaTopa VT3 u crabunutpon VDI TPUBHHYHBAIOTCS K KOPHyCY 6noxa. Konaencarop
C5 TantanoBpiii THna K53-1 nnu mo6oit Mopo3octoiikuit. OcransHele N€TaMH HEKPHTHYHBI H MOTYT
ObITH MOOBIX THIOB. [leTalH, NOMEUCHHBIE 3BE3004KO#, NTO3BOIAIOT IIPH JKEIAaHUH NOA00paTs Apyryio
IUTHTENFHOCTE HCKPOBOTO paspana. PopMyna s pacuera: t=1,1-C3-R3.

Yka3aHHple Ha cXeMe HOMHHaNb! aeTaneil co 3e3104Koi 00ecneunBaloT JIHTENLHOCTE HCKPO-
BOTO pa3psna 2,3 Mc (MHIITHCEKYHAB).

31<cnnya'raum{ CHCTEMBI B TeYSHHE I0a B Pa3HbIX OTOAHBIX YCJIOBHAX HE BBIABHIIA KaKHX-TH00

OTKJIOHEHHH. .\' Jlpurarens paboTaet poHO, 63 NOAEPrUBaHUii M TIPOBANIOB.
._W—d MATHAT
wba-1 =
C Puc. 6.52. YcTpoiicTBO MaTHHTHOTO JAaTHHKA.
e pai
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3. KommyTarop C33 -1

Buemnnii Bua NokasaH Ha pucyske 7.136.

TIpuHMnuanbHas cxeMa npeacTaBicHa Ha puc. 7.135.

MoHTaxHas MiTaTa KOMMyTaTopa NpeacTaBlieHa Ha puc. 7.137.
KavecrBo MOHTaXa 1 Ka4eCTBO NPUMEHAEMBIX JETANCH BECbMa HHU3KOE.

4. KommyTarop KE-50-2

Ha puc. 7.138 npeacraenena npuHUMIH-
abHAs CXEMA AMCKPETHOrO 2 KaHANBHOTO KOM-~
mytatopa KE-50-2, B XxOTOpOM B KadecTBE BhI-
XOIHOTO KJIH049a HCTIONB3YIOTC A THPHCTOPEL

MoHTaxHas nrnaTa KOMMYTaTopa npenc-
TaBleHaHapuc. 7.139.

Puc. 6.53. Buenmuit sux AuckpetHoro 27 KaHATBHOTO
kxoMMyTaropa KE-50-2.

6.2.2-M. KoMMyTaTOpBI, cOGpaHHbIE Ha TPARIHCTOPAX (C HAKOTIIEHHEM SHEPTHH B EMKOCTH)

CxeMOTEeXHHKa KOMMYTATOPOB 3TOH CEpHH TO3BONAET OGBLENNHHTD NONOKHTEIbHBIE CTOPOHBI
YHCTO KOHACHCATOPHOM M YHCTO TPAH3UCTOPHOH CHCTEM: ObICTPOE HApacTaHHE BTOPHYHOID HaNpsxKe-
HHA TUIIOC 60nbmas UTHTENBHOCTE HCKPOBOTO pas3psaa.

1. KommyTtatop Kanammunkona
TexHuveckne XapaKTCPHCTHKH:

> Tok norpebnenns - Unut =6 B,n=250 06/Mun - 2,5 A; Unur=13,5B, n=250 06/Mun - 1,0 A;
Unur=13,5B,n=3000 06/Mnu-2,5 A;

> Tok pa3psiBa -Unur=6B,n=250 06/Mun - 13 A; Umur= 13,5 B,n=250 06/MuH- 13 A;
Unwr=13,5B,n=3000 06/Muu- 13 A;

>Toxk paspsna max - Unur = 13,5 B, n =250 06/Mun - 150 MA; Unint = 13,5 B, n = 3000 06/MuH -
150 MA;

> Bpems paspaga - Unur = 13,5 B, n =250 06/Mun - 2,3 Mc; Unur = 13,5 B, n=3000 06/MuH -
1,0 mMc, .

OnucanHKHe KOMMYTAaTOPOB 3TOTNO BHIa MPHEEACHO B miage 6.1.

2. Kommyrarop K3Y-1 (5C4.848.001)

OnvcaHHue JBYX BAPHAHTOB KOMMYTATOPOB 3TOTO BHIa NPHBEACHO BO BTOPOH YacTH CIpPaBOv-
HHKa.
!
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6.2.2-1. KommyTaTOpBl, cOGpaHHbIe Mo IMOPHALOH TeXHOJIOTHH

1. KommyTraropsl pupmel BOSCH

ITpumepom HCNONB30BAaHNA 3TOH TEXHONOIHH MOXKET CYXuTe komMMmytarop 0.227.100.103
¢$upmst BOSCH (I'epManus), a1eKTprYecKas cXeMa KOTOPOIo NPUBEEHA Ha pUc. 6.54.

Cxema COIEPIKHT crelyoTie OCHOBHBIE AMEMEHTHI: BecKopIycHOl BbIX0aHOI TpansucTop VTI,
CTELNANN3HPOBAHHYIO MHKpocxeMy DAL (MA 7355) coBMeCTHO ¢ HaBeCHBIMH MUHHATIOPHBIMH KOH-
nercaropamu C1 +C4, BHINOTHAIONIYIO OCHOBIIBIE HYHKIIMH KOMMYTATOPA.

KopnycHsie cTabumarpon VD1, anon VD2, MUHHaTIOpHBLH KoHaeHcaTop C6 1 TONCTOMNEHOHbIE
pesuctops R3, R10, BbinoHsontne HyHKIMN 3aHTHl OT UMIYTLCHBIX NEPEHANPDKEHMH B 60pTOBOM
CETH Y NEPenyThIBAHHA ONAPHOCTH baTapeH.

CxeMa TaKoKe CONSPXKHT TONCTOTUTEHOUHBIE PEHCTOPEL, CTYKANIIE D H3MCPSHHR U TOACTPONKH
TpeGyeMbIxX YPOBHEH NepBrYHOTO ToKa - R6, R8, R9 1 nepsHuHOrO Hanpsaxenus - R+, R7.

RC - uens 3aIMTH! BBIXOAHOTO TPaH3NCTOPa BHIMONHEHA Ha AUCKPeTHBIX 3nementax C7, R11. .

o ' ! - G0
5 _LC(, vm% RIO.  vpy 4
] T

9 8
6 R1
o — 10 s P | —0
7 R DA1 Ra " R7 1
o311 MAT7355 e it i----- '
Tax V! H
cip 1 7 r :
i ]
C2p 2 : ) ZS: ==C7
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C3ip 3 : : .
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Cay 4 6 T — ] !
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R6 R9 R
3 2
o o

BOSCH
0227 100 137 :
Made in Gornany 080’ @

TZ1 ’
Y@ 2119053154

0227 100124

Puc. 6.55. Bueninuit BUI KOMMYTaTOpOB, 6e3 panuaropa (Macurrab 1:1,5):
BOSCH 0227 100 124 (mecTHLITEIPLKOBLIiA),
BOSCH 0227 100 103, BOSCH 0227 100 137, BOSCH 0 227 100 139 (ceMHIITHpPLKOBHIE).

Hpumeuanne. Kommyrarop 0227 100 124 npumenseTcs ¢ AMeKTPOHHBIM OIIOKOM ynipaBneHus, imecToi
BBIBOJ1 B HCM HE HCTIONB3YETCA. HOEYTOMy B OOBIYHBIX CHCTEMAX 3a)XXHIraHH4,C ynpaBneHueM HENOCPEACT-
BEHHO OT AaT4uHka Xomia (pHc. 6.43), ero Hcnonb3oBaTh Henb3d. HanGonee npueMIeMBIM SBISETCA He-
noaL30BaHKe KomMmyTaTopos 0227 10013710227 100139,

KoMMyTaTopsi 3TOH (pHPMbI OTITHYAIOTCA BRICOKOH HAIEXKHOCTRIO.
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OTe4ecTBEHHON NPOMBILLICHHOCTBIO TAKKE 0CBAHBACTCA BLINYCK AHAJIOTHYHBIX KOMMYTATOPOB,
BBINONHEHHBIX B BUAE Gonpwiod rubpunnoi nuterpanbuoi cxemst (BI'MC), npencrasinsmiome coGoit
TOJCTOILIEHOYHYIC MHKPOCGOPKY ONEpalimOHHOMN YacTH 1 MUKpOcOOpKy CHIIOBOI YacTH KOMMYTATOpa,
CMOHTHPOBaHHBIE H3 MEJIHOM OCHOBAHHH KODIIyca M3 MOJHMEPHOTO MaTepHana. TIpuyeM Kopmyc BbI-
TOJTHEH 330/{HO ¢ CEMHIITLIPLKOBLIM Pa3beMOM. KopIiyc repMeTH3HpYeTCa NPHKIEHBAEMOH KPBIIKOi.,

ToanokKXaMH TOSCTOILIEHOYHBIX COOPOK CITYKHT AIOMOOKCHAHAsA kepamuka (Alz0s).

2. Brox kommyraropos K 5612.3734 (Tlpoxnanusiit).

B cocras 6ioka BxoaMT ocHOBHOH komMyTaTop K561.3734 (TY 11 KXKIIT-014-93) 1 aBapwmii-
HeIi K562.3734(TY 11 KXKHIT- 015-93).

OCHOBHO# CITYXHT A1 KOMMYTAlHH TOKAa ¥ HOPMHPOBAHHA BPEMEHH B NepBHYHON 0OMOTKe
KaTyIKH 3axkuraHus BC3 H MEKpOTIPOLIECCOPHBIX CHCTEM YTIPaBJICHHS ABUTaTENAMH.

ABapHiiHBI - 719 3aMEHBI OCHOBHOIO B CTy4Yae €r0 HEHCTIPaBHOCTH MITH HEHCTIPAaBHOCTH JaTuH-
Ka MOMEHTa HCKpooOpa3zosanus (AaTduka Xomia) M MO3BOIHT N0EXaTh Mo Gmmkaiimero nyrkra TO, T.k.
OH He NpeJHa3HaYEH AN NOCTOAHHON e3npl. Berpoennslit reHepaTop, YCTaHOBIEHHEIH B aBapHitHOM
KOMMYTaTOpe BbIpabaTeIBacT CHrHAN 4acToToi npuMepHo 150 + 200 I's. MoTop 3aBoaHTCA IOBOIEHO
JIErko, HO HeOOXOAMMO MOANEPKHBATE I'a30M HYXKHble 060poThl. ONHAKO XKeCcTKas pabora nBurarens ¢
KpaliHe PAHHHM 32XHraHHEM MOXET HMETh HeXeaTe bHble nocaeacTHA. Tox paspuiBa 4 + 7 A.

Bueninuit Bua 6oka kommyTaropob K5612.3734 nokasax Ha puc. 6.56.

OCHOBHHIE TEXHHYECKHE XaPAKTEPHCTHKH KoMMyTaTopa K561.3734:

HomuuanbHoe HanpA)KeHHEe NHTAHHA -13,5B;
JloIryCTHMOE H3MEHEHHE HAIIPHKCHHA NUTaHHA - 6 + 16 B;
Tox paspeiga KOMMYyTaTOopa -6+85A;

AMIUIMTY/[a IMITYIICOB BBIXORHOTO Hanpsixenus - 320 + 420 B.

Puc. 6.56. Bueinuii Bua 610ka xoMMyTaTopoB 5612.3734 (Macurra6 1:2).

- Ilpumeuanne.

B 6Groke koMMyTaTopoB 5612.3734, BMecTo 0CHOBHOTO KoMMyTaTopa K561.3734, moskeT npume-
HATECA kKoMMyTaTop K563.3734 (K563.3734-01), BeinonHeHHbl He Ha Gob1oi rH6PHIHOM HHTETpans-
HOH cxeMe, a Ha CTICLHANH3HPOBAHHOR MHKpocxeMe, THna L497D1 nau ee ananore (puc. 7.69 u 7.71).
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Texunueckue xapakTe pHCTHKH xoMMyTaTopa K563.3734:

> Tok notpeGnenns - Unur =6 B, n=250 06/MuH - 5,0 A; Unur=13,5B,n=25006/Mux -2,0 A;
Unur=13,5B,n=300006/Muu-3,3 A; -

> Tok pa3pbiBa -Unur=6B,n=250006/mMuu- 7,2 A; Unnr=13,5B,n=250 06/Muu-7,7 A;
Unur=13,5B,n=3000 06/Muu-7,5A;

>Toxk paspsiaa max - Unur = 13,5 B, n= 250 06/MuH - 65 MA; Unur = 13,5 B, n=3000 06/MuH - 65
MA; .
> Bpewms pazpspa - Unur=13,5B,n=25006/muu- 1,2Mc; Unir=13,5B,n=300006/Muu- 1,2
Mc. :

3. Baok ynpasnenus (TO11 KOKUIT 003-89)

Briok ynpasieHHd BHIIOJHEH 10 TaKo# K€ TEXHOIOTHH Kak H koMMyTaTop K561.3734.

Puc. 6.57. BHemmuuit Bun 6:10xa ynparnenns (Macmrab 1:2).

INpumeuanne. Ilpy ycTanoske 6:70ka ynpasienHs, oco6oe BHUMaHHE YAETHTh HaN€KHOCTH KOHTaKTa
KopIyca610xa ¢ kopnycoM (Maccoif) aBToMOGHIS.

4. Kommytarop K56.3734.

KommyTartop cobpah no rHOpHIHOM TEXHONOTHH.

Puc. 6.58. Bremnnii sBua xommyrtatopa K56.3734
(macurrab 1:2).

129



5. Kommyrarop HIM 52 (made in HUNGARY).

OcHoOBHbBIE TEXHHHECKHE XapaKTEPUCTHKH KomMMyTaTopa HIM 52:

HomuuanbHoE HanpAKECHHE NUTAHHA -13,5+0.2B;
Tok paspriBa KOMMYyTaTOpa -8+9A;
Bpems nakonenus Toka -8+10,5 mc.

Puc. 6.59. Baemnnit sux xommyraropa HIM 52 (macurra6 1:2).

- 6. Kommyratop RT-1903-RT (made in HUNGARY)
TexnHyeckHe XapaKTePHCTHKH:

> Tok norpe6aenus - Unur= 6 B,n =250 06/Mun - 2,32 A; Unur=13,5B,n=25006/Mun-0,98 A;
Unur=13,5 B,n=3000 06/Mun - 2,05 A; Unur=13,5B,n=5000006/Muu-1,15A;

> Toxk pa3pbiBa -Unur=6B,n=25006/Mun - 3,6 A; Unur=13,5B,n=25006/Mui-6,37 A;
Unur=13,5B,n=300006/Muu-6,37 A; Unur=13,5B,n=5000 06/mMuu-4,5 A; .

> Tok pa3spsaga max - Unur= 13,5 B, n= 1000 06/MuH - 62 MA; Unur= 13,5 B, n=6000 06/Mun - 42
MA;

> Bpemsa paspana - Unnr= 13,5 B, n= 1000 06/mun - 2,1 mc; Unur =13,5 B,n = 6000 o6/mun -
1,42 mc. . .

(L LTLTETETEIN
o] ; i O‘

Puc. 6.60. Buemnuii sun kommytaropa RT-1903-RT (macurrab 1:2).
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7. KommyTatop RT-1903 (made in HUNGARY)

OCHOBHbIE TEXHHUECKHE XapaKTEPHCTHKH KOMMYTatopa
RT-1903 “REMITEL” 2108-3734910-05:

HomuHanbHOe HanpsXeHHE MHTAHHA -13,5+0,5B;
JlonycTHMO€E H3MEHEHHE HalpSKEHUS MUTaHHA - 6+ 16 B;

Tok pa3peIBa KOMMYTAaTOpa -7+8A;
BpeMs HakoIieHHA TOKa -55+11,5mc.

Puc. 6.61. Bueurnnii Bux kommyTatopa RT-1903 (macmtab 1:2).

IIpameuanne.

KommyTarops ceput REMIX u REMITEL B 061eM-To BrionHe HafeXHL H HMEIOT XOpOIIHE
XapaKTEPHCTHKH, HO B CITy4ae BRIXO/Ia HX U3 CTPOA MONHOCTBO HE PEMOHTOTIPHIORHBI.

K ToMy ke penko NonajarTcs 3K3EMIUIAPh ASHCTBHTENLHO BhINYILEHHBIE B BeHrpuy, B ocHOB-
HOM BCTPEYaoTCH H3Ie/Hs cenanHpie B Camape Hi Cri3paHe.,

O6iee npumMeuanne. .

OCHOBHBIE TEXHHYECKHE XapaKTEPHGTHKH NPHBEIEHBI 10 NACNAPTHHIM JaHHBIM, 8 TCXHHYECKHE
XapaKTEPHCTHKH - 110 PE3yIBTATaM UCTIHITAHM OTAGNBHBIX SK3EMILIAPOB.

K coxkalieHH10 III0X0€ KaueCTBO COOPKH K MPHMEHAEMBIX ReTasel, a Taloke GONbIIOE KONHYECTBO
MOANENOK, HE JI03BOMAT BhIICAHTH ABHONO THAECPA CPEAH KOMMYTATOPOB OTE€YECTBEHHOTO MPOU3BOACT-
Ba. Ho x Hambonee nocroiiHpiM MokHo otHectH: K561.3734; K563.3734; 76.3734 (Bapmant 1);
0529.3734; K9V-1 u kommytarop Kanaurnukoea. Cpeny HMIOPTHBIX ABHO THIAHPYIOT KOMMYTATODhI
tupmul “BOSCH” (Tepmanns) 1 “BAKONY” (Benrpus).

.

Ecnn xe y Bac Bce Taku cnomaercs KOMMYTATOP H Bbl HC CMOIJIH KYTIMTh O1HH M3 BBILIIC HAa3BaHBIX, |

JTY4LINM BRIXOZOM H3 IOJIOKEHHA GyAeT OTPEMOHTHPOBATS CBO#.
TeM Gonee, YTO PEMOHT OGBIYHO MOXHO CBECTH K 3MEMEHTApHOM 3aMEHe:
1 - BLIXOZHOTO TPAH3HCTOPA HIIH MHKDOCXEMBI;
2 - HHAHKATOPHOTO PE3HCTOPA;

3 - OTOCNBHBIX IMEMEHTOB CXEMBI HA HOMHHAJIBI YKa3aHHBIC B nanuﬂnna.rbuOffx CXeme nnsd

Bamrero koMmyTartopa.

Tipu 310oM He 3a6ynbTe MOJOXKMTH MOA CHAOBOH TPAH3HCTOP H PAnHATOP TETIOMPOBOASLLYIO
nacry.

Ecnu xe Bbl Bce Taku BoIHYKIEHBI TPHOOPECTH HOBBIH KOMMYTATOp, TO IIPH NOKYIKe 00paTuTe
BHMMAHHE Ha €r0 BHEIUHHH BHJI, €CITH KOPMYC HMEET PaKOBHHBI H He 00paboTaH, TO MOkeTe ObITh
YBEPEHBI, BHYTPH TAKO€ XK€ Ka4€CTBO.

Ho 1 npunu4HkIi BHemHK#H B He rapanTHpyeT Bam 100% HanexHOCTH KOMMYTATOpa, MOITOMY
TIOCIIE TOTO KaK HCTEYET CPOK rapaHTHH, BCKPOHTE €10 H BHITOIHHTE MyHKTBI 2 M 3, NePeUHCIICHHBIE
Bhime. ITHM Bbl Kak MUHHMYM MpojUIHTE CpOKk CIyXOEI KOMMYTATOPA. A CBOH CNOMAHHEIH xommy'ramp
OTPEMOHTHDYHTE H MONOMKHUTE, KaK 3aMacHOH, B MALIIHHY.
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7. l'lpnnunnnanulue 3JICKTPHICCKHE CXEMb] H
NeUYATHLIC IATHI KOMMYTATOpPOB

Ipumeuanne:

1. BHeuHuit BuJI MOHTaXHBIX [LTAT NPEACTABNEH C ABYX CTOPOH:

- Bia CO CTOpPOHBI MOHTaXa AeTanei, CepbIM IBETOM BBUIENEHBI COSRHHUTENbHBIC TOPOXKKH 06paTHOl
CTOPOHBI TUIATHL.

Jtns ABYXCTOPOHHHX NMEYATHBIX MAAT, COCOMHHUTENbHEIC JOPOKKH HAXOAATCA KaK C IHKXEBOH CTOPOHBI
TUIATH] - BRIIE/IEHB! YEPHBIM LBETOM, TaK H ¢ 06PaTHO# - BHIACJIEHBI CEPHIM LBETOM.

- BHJ cO CTOPOHBI COEAHHHTENBHBIX ZOPOXKEK - HOPOKKH BbiIENIEHb YEPHLIM HBETOM.

2. PasmemenHe aetajielt M TpacCHpoBKa (pacnofoxkeHHe) TOKONPOBOMRUIMX JOPOXEK HA MOHTAKHBIX
IJ1aTaxX KOMMYTaTOPOB, 3 TAKXKe NPHHUMIIHAILHLIE CXEMBI, PA3IHYHBIX TOAOB BLITYCKOB H IIPOH3BOAM-
Tenei, MOryT HE3HAUHTENLHO OTIHYATBCS

VDl VD3 R9 VD4
10R KI212A +
KA1025 KC2183K ) ' ¥
+_|_ Cs ceL,
R6 R7 470 u10
k0 62R x63V
VTl Mol
KT630B VI3 K
Rl KT848A
4 20 KT6305
. =1 R3 c4 |
cl Klios 4k | 470] Lo
10°T =9 T
x400V
--M ]
Puc. 7.1, llpuHunnHansHas cxema koMMmyTtaropa 13.3734.
VD1 D3
10R KI2124 +
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Puc. 7.2. TIpuHuunuansHas cxema kommyraropa 13.3734-01.
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Puc. 7.3. Buemnuii Bua koMmyraropa: 1 - 13.3734; 2 - 13.3734-01
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Puc. 7.4. MoHTaXHas nnara koMMyratopa 13.3734
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Puc. 7.5. MonraxHas nnara kommyrtaropa 13.3734 (maciura6 1:1),

HauXyAuiHif BADHAHT HCTIONHCHHS.
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Puic. 7.7. MoHTakHas mnata KkoMmyTatopa 13.3734-01
(Macmrrab 1:1).
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Puc. 7.10. MonTaxHan nnaTta KOMMYTaTopa 131.3734
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Puc. 7.11. MonTaxxHas nnara kommytaropa 468 332 008 - ananora 131.3734
(macuTab 1:1).
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Puc. 7.12. llpnaunnnansras cxeMa komMmyraropos 90.3734, 131.3734.
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Puc. 7.13. Baewnnii Bun xomMyTtartopa: 1 # 2 - 131.3734 (Crapsrit Ockon),
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(macwrab L:1).
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PHc. 7.15. MonTaxsas nnata kommytaropa 131.3734 (macwra6 1:1),

OTCYTCTBYeET feantens R10/R12.
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Puc. 7.16. MoxTaxuas nnata koMmyraropa 90.3734
(macwurad 1:1).
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(macwrab 1:2):.
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Puc. 7.18. lNpuannnnanshas cxema kommyraropa 131.3734.
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Puc. 7.19. Buewnn#i sun xoMmmyraropa 131.3734
(macm:ab 1.2).
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Puc.7.20. MonTtaxHad nnara kommyTaropa 131.3734
(macwutab 1:1)

147



+
VD3
KA212A .
2
R14
k0 4
v ( g
KT814B =
R16 R4 =3
10R <
RS
VD1 )
1026 | Clly2n2 127} RIS
e pm [T o] ™
3 (9]

Rl 6k2~ 10u0xl60V K313 -—:I g » R o
o—=1F ,,, I k33H O,lR-] - 47n
bi R3 "ul x400V

Cl-b xmozs 47k +| ¢s 9+
n0 VD4 10 Cé o
KA1025 o
— l

148
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Puc.7.23. MouTaxHas miata koMMyTaropa 94.3734 (mMacwra6 :1).
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Puc.7.26. MonTaxsas nara koMmMmytatopa 468332131 (macwurab 1:1).



zsi

DAl
K554CA3 Rriof; Ril
= 20R k33 []a%k

| Bx
VD3
9 KT5225)
Bx Buix n
C6 _
1 47
Un  +Un 1 o
{Z3 .
i
1. Cs
6u8

K3

c?
u50
x500V

Puc. 7.27. Npunuunnanshas cxeMa xommyraropa 13-3734 B xopnyce 131.3734 - ITPEPLIBATEJIb 3AXKUTAHHU A,
Ha Mukpocxeme K554CA3A
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Puc. 7.29. MouTtaxHas miata kommyratopa 13-3734 na mukpocxeme K554CA3A - B kopnyce kommyTaropa 131.3734 (macwrab 1:1),
TUI0XOH BapHaHT HCMIOAHEHHS.
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Puc. 7.30. Buewnuii Bua kommyTatopa: 1 1 2 - 36.3734

(MacwTab 1:2).
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Puc. 7.32, MouTaxHas miara kommyratopa 36.3734 (macurra6 1:1).
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Puc. 7.33. Buewmuii 8ua kommyTatopa: 1 - B550; 2 - “Brimnen”
{MacwiTab 1:2).



6S1

10 C3,, n68 K6
K3 »|fR
[ <
1d 47 vDAR6 R4 Rps B B
LI T ]
SrIoM = ~| 2] [©
<! [=] = A=) S
' D
K5
VD3 ¥
= 1K0 W‘ VT2 B
= R34]

K

Puc. 7.34, MoHTaxkHad nnata KOMMYTatopa 5550'- ananora 36.3734 (maciuTa6 1:1).
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Pue. 7.35. IlpuHunnunansHas cxeMa KOMMYTaToOpa 3eKTponnoro "BeiMnen” (APP 3.212.008 TY) - ananora 36.3734
(nymepains neTaneleH BHIMONHERA COTNACHO MapKHPOBKE Ha 3aBO/CKOI NMNaTe KOMMYTATOpa ).



9L

- Puc, 7.36. MonTaxHas ruiaTa KOMMyTaropa Jekrpottoro "Bemmnen” (APP 3.212.008 TY) - ananora 36.3734 (Macwra6 1:1).
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Puc. 7.37. Buemnuii suj koMmyraropa: | - TK-8; 2 - M36.3734
(maciura6 1:2).

1 2
( KOMMYTATOP TOKA KT-B\
TY25-7107- 0003 - 89
Uauwr =12V
\ _/ I 3
. Oy \ O
£y Y 1 3 r ﬂ N 1 ‘W
[ (2]
H KOMMYTATOP SMEKTPOHHbINA
i O M36 37W
12v x4
/| N 7 634321
O ‘ O S -
\. >
L - L lw nd
T = | J
] lJ ) - ] !



€91

R8 R5 K2
o 46K 30K &
L r—-\——?m R6{ «
o u ™
L/ we)Y o c4
HIGH RII VD2 110
* 21 2)
RI2RI RI9 [
] 2] 2] o] o] PN 2|Ksp K4
— ~NJool e~ oo 1N
— ] =W\ | j=rid=—] NO| |=T) *
w7 2 B BEE T
[— = [— — -
Rl Rr23[ R2g) R Rl | &
Rl g
10| VT2
2K7
s K% KT342A IR4 C1 | VDo
R3 VT1 #K
R21 § pog SK1 B
g S6R 2A
> K§ 2 I X0 R29 | C7
<
% 4 D4 o
o~ K b — 1KO (b& % g
p CS§ RIR2
g
SRTRE = k0 K15 2Bt
N =
Rl & N ,
1\ [ = =| [Blr32 6 — Kis 267 o
| oog 2
& v s VDT[\M!
K15 2Br
] e — 2K7 I3 VD8 0
O R33 e gl 4
KR 0,1R BT ‘K9_
VT4
KT848A ~

Eo-

Puc. 7.38. Montaxuas rnara koMMyTtatopa Toka TK-8 - ananora 36.3734 (macwuira6 1:1).
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Puc. 7.39. HpuHunnuankHas cxemMa koMmMmyTatopa M36 3734
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Puc. 7.40. Montaxuas nuara komMyrtatopa M36.3734 (Macura6 1:1).
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Puc. 7.41. [MpuHnunnaneHas cxema Kommyraropos 78.3734 w1 72.3734
(HyMepaiiys AeTaNel BLINONHEHA COIIaCHO MapKHPOBKE HA 3aBOCKOH maTe koMmyTaropa 78.3734 - BXXPH.465211.001 TVY).
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2-72.3734 (TY37.459.107-90)
(macmrra6 1:2).




891

O v O

KTS97A & g 2gmesc

fé@c«gw\) . O

o
8?
—
v o—
——
e~
o0 —
v &
(St

SIR 2Br IR 245 Br RI2
K36 8 >
K51 2K7 K1 9
3 68K K20
< i)
My R3gAMS1 c
30K ,_.DALl A
3 %v X }
M24)
17 lqulé\a——! R252 2%
! M2
K30 1BT| 13 KJ15225,
SRy
r ™ |l
= Cc4''ul0

=
10R 1Bt
(
)
Or
w
<
3

Puc. 7.43. MontaxHnas ruiara koMmMmyTaropa 78.3734 (TYY3 34-14307771-093-96 u BXKPH.465211.001 TY),
Mmacurraf 1:1,
B OTAEABbHBIX KOMMYyTaropax nenodka VT1, R7, R14, R16 He ycranasnusaercs.
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Puc. 7.44. MoHTaxHan riata koMMmyTatopa 72.3734 (TY37.459.107-90),
MacmiTab 1:1, .
OTIMYHSA OT CXeMbl KOMMYTatopa 78.3734 nokasaHel KPyNHLIMH IYHKTHPHBIME JHHUAMH H YKa3aHbl CTpenkaMH (cM. pHc. 6.75).
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Puc. 7.45. IlpunnunuaneHasn cxema koMmyraropoB 78.3734 - B ManieHbkoM kopityce u 3620.3734

(Hymepaiiua netaneit BHINONHEHA COMIACHO MapKHPOBKE Ha 3aBOACKOH miiare koMmytatopa 78.3734 - BXXPH.465211.001 TY).
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Puc. 7.46. Bremuii Bu1 KOMMyTaropa:
1-78.3734 (TYVY3 34-14307771-093-96) B ManeHLKOM Kopiyce;
2 - 3620.3734 - ananor koMmyTaropa 78.3734
(macuirab 1:2).
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Puc. 7.47. MonTaxHas nnara kommyratopa 78.3734 (TYVY3 34-14307771-093-96) B ManieHbkoM kopryce (Macmtab 1:1),
fpH 3aMeHe UMNOPTHOH MUKpOCXeMBl LM224N na oreuectsennyto K1401Y/I2A, ee #Heo6XxoauMo MOHTHpPOBaTh pasepHys Ha 1807,
’ uenouxa VT1, R7, R14, R16 He ucnonsayercs.
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Puc. 7.48. Mounraknas nnara kommyraropa 3640.3734 8 MancHekoM Kopnyce (Macurra6 1:1),
1IpH 3aMeHe UMNOPTHO#H MuKkpocxeMbl LM224N na oredectsennyto K1401Y/I2A, ee HeoGX0onuMo MOHTRPOBATH pa3BepHyB Ha 180°,
uenouka R15, C3 ne ncnonbayerca.
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Puc. 7.49. ITpuHuunnansHas cxema koMMyTatopa KeAeE - sapnant 1.
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Prc. 7.50. MonTaxHas nnata xoMmmyTaropa KeAeE - BapuanT 1 (Macmura6 1:1).

Ipnmeyanne,

1. BHewrHHUIT BUJI KOMMYTaTOpa NPSACTABICH Ha pyc. 7.105.
2. Ha puc. 7.51 noxasaH BHEIIHHH BHZ, KOA H HOKOJICBKA IPUMCHACMBIX B KOMMYTaTOpE TpaH-
3UCTOPOB, 2 HHXE, X THIIOHOMHMHAN ¥ OCHOBHBIC NapaMETpEL.

» b

Puc. 7.51. Buemnuii Buji, xoa ¥ HOKOJNEBKA TPaH3UCTOPOB B xopnyce SOT23 (SOD23):
a - 3Bp - BC856B - PNP - Uceo = 80 B; Ic =100 MA; P = 250 MBt; ha1= 220 + 475,
6 - 1B (8AB) - BC846B - NPN - Ucso = 80 B; Ic =100 MA; P = 300 MBT; h21 = 200 + 450,
B - 6Cp - BC871-40 - NPN - Ucso = 45 B; Ic =500 MA; P = 250 MBT; h2t = 250 + 600.
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Puc. 7.52. Brewnuii Bun koMmyTaropa: 1- 2108-3734910-20; 2- 3620.3734

(maciutab 1:2).
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Puc. 7.53. [MpunupnyansHas cxeMa komMMyratopa 2108-3734910-20
(nymepanus fertanenieH BBITIOJHEHA COITIACHO MAPKNPOBKE Ha 3aBOJCKOH MJiate).
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Puc. 7.54. [IpuHnnnuansHas cxeMa koMMyTatopa 3620.3734,
CEMHMMITHIPLKOBBIH.
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Puc. 7.55. MosTaxuas nnara xoMMyTaropa 2108-3734910-20 (MaciuTab 1:1).
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Puc. 7.56. MonTtaxHnas nnara kommyraropa 3620.3734 - TY37. 003.1185-83 (TY37. 464.017-89 - BHewnuii BUZ KOpiyca cM. puc. 6.98-1),
: CeMHIUTHIPHKOBBIf, ) .
Macwrab 1:1.
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Puc. 7.57. MonTaxHas miara kommyraropa 3620.3734 (TY37. 003.1185-83) - 8 kopnyce kommyTaTopa 36.3734,
. CEMHUIUTHIPbKOBBIH, _

expert22 ans http://rutracker.org



http://rutracker.org

08L

(0, dﬂ
]

IRRRERRRERERERE
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Puc. 7.59. IpuuunnuansHas cxema kommyraropa PZE 4020 (82.484.00.00).
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Puc. 7.60. MonTaxHas nnara kommyraropa PZE 4020
(macwTa6 1:1).
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Puc. 7.61. ITpunnunuanbHad cxeMa xoMmyTaTopa 0729.3734.

RSetm = 78R

Rdotm = k11 Rlotum = $2R

Puc. 7.62. MonTaxxHast mnara kommyrtaropa 0729.3734 (macurra6 1:1).

Puc. 7.63. Breuinnii Bun kommyTtaropa 0729.3734 (macmra6 1:2).
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Puc. 7.64. Buewnuit sua kommyraropa: | - HAND-POL,; 2 - 96.3734
' (macwiTab 1:2).
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Puc. 7.65. Ilpnaunnnansran cxeMa kommyraropa HAND-POL.

a) ‘ 6)

Puc. 7.66. a - MouTaxHas nuara koMMyTaropa HAND-POL (maciurab 1:1);
6 - BHelIHKH BHJL BapHCTOpA,
Hcrnonabdyemoro B kommytatope HAND~-POL (macwiTa6 1:1).
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Puc. 7.67. IlpuHunnuansuas cxeMa KoMmyTaropa 96.3734,
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Puc. 7.68. MonTaxxHas nnata koMMyTaropa 96.3734
(Ha pHcyHKe NpHBEeHbI ABA BAPHAHTA HCMIONHEHHA € HEHAUYHTENbHEIMH H3MEHEHHAMH)
. maciura6 1:1.
Ipumeuanne.

BHenuii BUA MHKPOCXEMBI NPEACTABIEH Ha pHC. 7.72-6 N OTIHYAETCA OT MHKPOCXEMBI MIpH-~
MenseMoil B kommyTarope K563.3734 - nokoneskoit (cM. cxeMy Ha puc. 7.67) 1 BbiBozib y Hee Genbie.
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Puc. 7.69. Ilpunuunuanpaas cxeMa koMMyTaTopa K563.3734 - sapuanuT 1
(aetanH Ha cxeMe NMPOHYMEPOBAHBI COITACHO 3aBONCKOH NOKYMEHTaLHH).

a) : ' 6)

.

CHENAHO B POCC
TY4S 1OKIWIT 0234

c4cCs C2C3

Puc. 7.70. a - MoHTaxxHan nnaTa KoMMyTaTopa K563.3734 - papuanrt 1;
6 - BHewHH# B koMMyTaTopa K563.3734 - pnig BapuanTta 1 n 2
(Macmwitab 1:1).
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Puc. 7.71. [Ipusunnnanehas cxema kommyraropa K563.3734 - sapuanr 2
(AeTamy Ha cxeMe NPOHYMEPOBAHHI COINACHO 3aBOACKO IOKYMEHTALIMH).

a) 6)

Iy

Pac. 7.72. 3 - MOHTaXHas (IaTa koMMyTatopa K563.3734 - Bapuant 2 (MaciuTab 1:1);
6 - BHemHH# BUX MuKkpocxemsl K 1055XIT1,
Hcnonab3yeMoif B koMmyTaropax 96.3734 1 K563.3734 (macwtab 1:1).

Tipumenanne.
Mukpocxema mpeiacTaBaeHHad Ha puc. 7.72-6 orAnMyaeTcs OT MHKPOCXEMBI fpHMCEHsEMOM B
xomMyTarope 96.3734 - uOKOMEBKOH (CM. cxeMy Ha pHC. 7.71) M BLIBOZM Y Hee KENTOTO UBETa.
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Puc. 7.73. IlpuHuMnunansHas cxemMa komMmytatopa MTR~01.

DAL
L497P

Puc. 7.75. Buewnnii Bua kommytaropa MTR-01 (MacTa6 1:2).
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Pnc. 7.76. llpunnnnuansHas cxeMa KoMMyTaTopa 76.3734 - Bapuanr 1.

Pnec. 7.78. [1na BapnanTa BHEUIHErO BHa KoMMyTartopa 76.3734 (Ge3 paguaropa) -
U1 MOHTaKHOI 1aTel BapHaHTa |,
(pamuartop Taxoit xe kak y kommyraropa MTR-01, cM. puc. 7.75)

Macmtab 1:2.
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1

Puc. 7.79. lpuannnyanbHas cxema komMMyTaropa 76.3734
(neranu Ha cxeme MPOHYMEPOBAHE! COTIIACHO MAPKHPOBKE Ha NAare).
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Puc. 7.80. MoHTa)Has I1aTa KoMMyTaropa 76.3734 - macurra6 1:1

(Ha pHCyHKe MPHUBEACHH 1B BapHaHTa MCOMHEHHS C HE3HAYHTCNBHLIMA OTAHYHAMH).
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Puc. 7.81. /ipa BapuanTa BHEIIHETO BHAa KOMMYTaTopa 76.3734 -
IJist MOHTaXHBIX [UIaT BApHAHTa 21 3 '
(macmrab 1:2).
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Puc. 7.82. Buewnuii Bun kommytaropa: 1- EK3-03; 2 - IK-2
(Macmrab 1:2).
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Puc. 7.83. IlpunnunuansHas cxeMa komMmyTatopos 3620.3734, 3640.3734,
95.3734, 036.3734, EK3-03, 3K-2, ©®M3001, MTR-01.
Ilpameyanns:

1. Merann Ha cXeme NMpPOHYMEpOBaHBI COIIACHO MAapKHPOBKe Ha Iulare kommytaropa EK3-03
(cM. prc. 7.84) n 3620.3734 (puc. 7.88), mia Opyrux KOMMYTaTOPOB HECOBMAJAIONIas HyMepauusa
npHBeAeHa B CKoOKax.

2. R8, R11 - ucnonesyiorcs B kommyTtatope EK3-03 (puc. 7.84).

3. R14, R15 - ucnonesyorca B kommyTatope 3620.3734 (puc. 7.88).

4. C8, (BMecro VD2) - nenonb3yiorces B kommyTaropax 3620.3734, 3640.3734 (puc. 7.92 + 7.94).

5. C8, VD4 - ucnone3yrorca B kommyTarope 95.3734 (puc. 7.96 u 7.97).

6. C8, R8, R11 - ncnomb3ytorcs B kommytarope 3640.3734 (puc. 7.90).

7. C8, R8, R11, VD4 - ucnonbayiorcsa B kommyTarope 036.3734 (puc. 7.102).

193



1413

0,IR 2+5Bt

ot
w

R1| K10 2Bt

R4 k10 281

VTl

BU931ZP

(KT890A) O

RI12

K33}

122

Puc. 7.84. MonTaxHas nnara kommytaropa EK3 - 03

(macwTab 1:1).
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Puc. 7.85. MoHTaxxHas nnata kommyTatopa JK-2, 3K-2.2 (Hymepanus no ckobkam),
Macurad 1:1.
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Puc. 7.86. BHemnuit sux kommyTtaropa 3620.3734 (TVY37. 464.017-89):

1 - IMECTHINTEIPEKOBRIH; 2 - CEMHILTHIPLKOBLIH
(Macmitab 1:2).
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Puc. 7.87. MonTaxHas niara kommyTtatopa 3620.3734 (TY37. 464.017-89),
IECTHIITHPLKOBLIA (Hymepanus no ckobkam),
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Puc. 7.88. MoHTaxxan nnara kommyTaropa 3620.3734 (TY37. 464.017-89),

CEMHIUITHPbKOBEIH
(macwTab 1:1).
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Puc. 7.89. BHewnuii Bua kommytatopa 3640 3734

661

1-TVY37 464 077-89,2 - TY37 464 023-91
(macwrat 1 2).
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Puc. 7.90. MoxTakHas 1iata kommyTaTopa 3640.3734 (TV37 464.077-89),
mecmm-mpskossm
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Puc. 7.91. BHemn#ii BUJ KOMMYTATOpa:
1- 95.3734 ¢ nnaroii 3640.3734 (TY37. 464.023-91);
2-3620.3734 (TY37. 464.017-89)
(macurab 1:2).
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Puc. 7.92. MonTaxuas niata komMyTatopa 3640.3734 (TV37. 464.023-91) u 3620.3734 (TY37. 464.017-89),
IIECTHIUTEIPLKOBBIA (Hymepauux 10 ckobKam),
MacmTa6 1:1
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Puc. 7.93. MonTaxHas IiaTa KoMMyTaropa 36203734 (TY37.464.017-89) - nnoxoit BaApHaHT HCMONHEHNUS,
WECTHIITLIPHKOBLIH (Hymepauus no ckobkam),
macmra6 1:1..
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Puc. 7.94. MonTaxHas niata komMyTaropa 3620.3734 (TY37. 464.017-89) - Hauxymunit BApHAHT HCTIONHEHH,
LIECTHINTHIPBKOBBIH
(MacmiTab 1:1).
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Puc. 7.95. Baemnuit Bux koMmyTtaropa 95.3734 (TY 4573.001.12007355- 97):
1 - ans nnare! nokasantol Ha puc. 7.99; 2 - Ans nnarsl Noka3auuoi Ha puc. 7.100
(macurra6 1:2). v
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Puc. 7.96. MonraxHas miaTa koMMytatopa 95.3734 (TY 4573.001.12007355 - 97),
HICCTHINTHIPLKOBHIA
(macrab [:1).
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Puc. 7.97. MonTaxHas nnara komMmyTaropa 95.3734 (TVY 4573.001.1200735S - 97) - xyawmiit BADHAHT HCNOJHEHHA,
[IECTHIITHIPbKOBBIH
(macurrab 1:1).
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Puc. 7.98. IlpnHnunvansHas cxema kommyTaTopa 3620.3734 (CXKAP.468332.019 TY),
JIETANM Ha CXeMe MPOHYMEPOBaHBI COMIaCHO MapKHPOBKE Ha MIIare.

Puc. 7.99. BHemnuii Bux xoMMyTaTopa 3620.3734
(macmTab 1:2).
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LIECTHUUITBIPLKOBBIH

Puc. 7.100. MonraxHas nuara kommytaropa 3620.3734 (CXKAP 468332.019 TY) - nnoxo# BAPHAHT HCHIONHEHUS,
(macurra6 1:1).
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Pnuc. 7.101. Brenmmuit Bux xoMMmyTaTopa 036.3734 (FOCT 3940-84),
IIECTHIUTHIPEKOBEIH
(macmuTab 1:2).

e N\

O ¢ O

(XX RN XN X ot
Cc2 5

2
DAl 1497B = 1u0x16V
}oooooooluﬂxmv

BU941ZPF1

Puc. 7.102. MonTtaxHas nnara kommyTatopa 036.3734 (FOCT 3940-84),
IIECTHIUTHIPBKOBBIH
(Macuna6 1:1).
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Pue. 7.103. HpunuunuansHas cxeMa komMmytatopa KeAeE - papuant 2.

C4 RID O3

VT1
BU941Z
(BUYIZT)

Puc. 7.105. Buewnuii Bua koMmmyraropa KeAeE (MaciuTa6 1:2).
. : 211



R6 a)

20R 4
. = o
J_ — DAL
RS KSS4CA3  M1Rr12 [JR13
T ths a5 33 a7k
' X
c
22u0 KJ\IlestSIC zo_lI: vpz | Ri4 VIS
x20V V13 a k33 KT3I5T 1
KT3IST RI0 3 o [KT5228 .
M1S Bx Baix i
o Ly
2u0 2 .
— L G4 KT3150 ¢ Cs
6 au? R22 47n
VT2 Un SR1 VT9 x400V
)v KT3151 KT854A| X
T1
KT3IST "}7’.({&] e
o
VDS 2
KJ1276B
6)
TY37 464.017 - 89
3620 3734
NPEPLIBATENL
AKUTAHUSA

O @ O

@uvm
. § 54321 fg

|9 " |

! }

Puc. 7.106. KommyTarop 3620.3734 - [IPEPBIBATEJTb 3AXKUTAHUA (Ha Mukpocxeme KS54CA3A.)
a - IpUHBHMNKATIbHAA cxeMa; 6 - BHemHuit Bua (MacTab 1:2)
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Puc. 7.107, MontaxHas nnara komMmyTaropa 3620.3734 - TIPEPBIBATEJb 3AXMUIAHUSA (Macuirab 1:1),
HauXY[IWit BADHAHT HCMOMHEHNS,
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Puc. 7.108. IlpununnuansHas cxeMa komMmyTaropa 3K3-01 (TO 25-7606.029-90),

HyMépauus AeT a7ie#l BLIONIHEHa COMIaCHO MapKHPOBKE Ha 3aBOJCKOH ruiare.
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Puc. 7.1109. MoHTaxHaA CUIOBAs M1ara koMMyTaropa 9K3-01
(macura6 1:1).
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Puc. 7.110. MonTaxsas naara ynpasiesus kommytatopa 9K3-01 (Bapuanr 1)
(maciwirab 1:1). -
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Puc. 7.111. MounTtaxHas niara ynpasneHus kommyTaropa 9K3-01 (sapuanr 2),
macmTab 1:1. .
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Puc. 7.112. MpuuuunxanpHan cxema kommyTaropa HK3-1 (“commutator Logic”).
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Puc. 7.113. MonTaxuas miata koMmmyTtaropa 11K3-1 “commutator Logic”
. (Macuitab 1:1).



1144

9K3-01

33
n_§
+
>3

5
N
ap

i

7

COENAHO B CCCP

]

Puc. 7.114. BHeninuit BHI KOMMYTAaTOpa:
1 - 9K3-01 (TO 25 - 7606.029-90); 2 - “commutator Logic”
' " (macmrrab 1:2).
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Puc. 7.115. Bremnwii sux komMyTaropa 1 - LIK3-03,2 - ELF-80
(maciutab 1 2)
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Puc. 7.116.

Mpunuunuanshas cxema

W MOHT@XHaf nara
Kommyraropa LIK3-03
(macwrab 1:1).
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Pnuc. 7.118. MonTtaxxas nyata KOMMyTaTopa ELF-80
(macioTa6 1:1).

Ipumeuanne.

Hymeparus aeraneii 5a 3aBOACKOH MOHTXKHOM IaTe He COBNAJAET C BHINE NpUBEAEHHOH, TaK
KaK MJaTa npejHa3Ha4yanachk Js Apyro# cxemsi. [To3ToMy Hcnonb3yercs HaBecHOH MOHTaX, B TOM
Yhcile M Ha 0OpaTHOl CTOpOHE MAATs, YTO NPHBONHT K CHIXEHHIO BHOPOYCTOHYMBOCTH H3fiennd.
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Puc. 7.119. MoHTacras mnata komMyTatopa LIK3-1M (“commutator Logic™)

(Maciura6 1:1).
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Pauc. 7.120. Buewsnii Bua kommyTaropa: 1- va Mukpocxemax 155 cepun; 2 - 84.3734
(macmra6 1.2).
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Puc. 7.121. Mp#nnnnuansHas cxeMa IUIaThl yNPaBIeHHs KOMMYTATopa Ha MHKpOCXeMax 155 cepuu.
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Puc. 7,122, MonTaxsas n1ara ynparieHHs KOMMYTaTopa Ha MHKpOCcXeMax i5§ cepur (mMacurab 1:1).
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Puc. 7.123. TlpusuunyansHas cxemMa CHIIOBO#H TUTATEI KOMMYTATOpa Ha MHKpocxeMax 155 cepuH.
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Puc. 7.124. MoHTaXHas CHIOBasA IU1aTa KOMMYTaropa Ha MHKpocxemax 155 cepuu
(macmrra6 1:1).
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Puc. 7.125. INpurunnuansHas cxeMa KoMMyTaropa 84.3734,
6 5 4 32
Puc. 7.126. MonTaxsas nara kommyTaTopa 84.3734 (Macmta6 1:2).
IIpumewanne.

1. Ha puc. 7.142 nokasan BHEIUHNH BHA, KOI H HOKOJICBKA MPHMEHSEMbIX B KOMMYTAaTOpE TpaH-
3UCTOPOB, a HUKE, MX THIOHOMUHAN ¥ OCHOBHbIE, TAPAMETPbL.

Vil ol

Puc. 7.142. Buewnnii BUA, KOX M LIOKONEBKA TPaH3UCTOPOB B Kopnyce SOT23 (SOD23):
a- 1B (8AB) - BC846B - NPN - Ucso = 80 B; 1c =100 MA; P = 300 MBT; h21= 200 + 450,
6 - 5Bs (9FB) - BC807-25 - PNP - Ucso = 50 B; Ic =500 MA; P = 300 MBT; h21= 160 + 400.
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Puc. 7.127. TIpyHuHIHATLHASA CXEMa KOMMYTaTopa 76.3734 Ha TpaH3HCTOpaX.

VT2 KT503E

Puc. 7.128. MonTaxHas nnaTa xoMMyTatopa 76.3734 Ha TpaH3suCTOpaXx,

TIIOXOH BapHAHT UCIIOJTHEHHS

(macmrab 1:1).

Ipumevanue, Buemnnii Bia xoMMyTaTopa nokasaH Ha puc. 7.81.
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Puc. 7.129. [puyuunuansHas cxema MICKTPOHHOTO KOMMYyTatopa 3620 3734 Ha tpansucTopax.
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Puc. 7.136. BrewHuit Bizi a1€KTPOHHOTO KoMMyTaTopa 3620 3734 Ha Tpan3ucTopax

{macirab 1 2)
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Pue. 7.131. MonTaxyas niara aNeKTPOHHOTO koMmyTaTopa 3620.3734 Ha TpaH3ucTOpax
{maciura6 1:1). )
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Puc. 7.132. lpununnuanbHas cxeMa KOMMYTaTopa Ha TPaH3HCTOpax.

Puc, 7.133. BrewHnif BUI XOMMYTaTOpa Ha TPAH3HCTOPAX
(macmTab 1:2).
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Puc. 7.134. MosTaxHas nnara KOMMYTaropa Ha TPaH3UCTOpax
(macwrad 1:1).
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Puc. 7.136. Buewnnii Bux xommytaropa C93-1

(mMacmTab 1:2).
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Puc. 7.137. MonTaxHas rata koMMyTaropa C33-1 (Macwrab 1:1).
Hpumeuanue. L1 umeer 30 ButkoB nposoza I13B-0,5 na xapronnoM kapkace 30x1xS5.
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Puc. 7.139. MonTaxHas naTa AByXKaHAIBHOTO KOMMYTATOpa Ha TupHcTopax KE-50-2
(macwrrab 1:1).
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en./®axc: (095) 495-27-74; Ten.: (095) 505-12-10 E-mail* antelcom@mtu-net.ru
|

Xomnacesuu Anexcanap l'cHHanbeBUY
Xonacesuu Tarbana MBanosua

CINPABOYHHUK .
10 YCTPOUCTBY U PEMOHTY =
BJIEKTPOHHBIX ITPUBOPOB ABTOMOBUJIEN
Yacrs 1

QJIEKTPOHHBIE CHCTEMbI 3AXKUTAHI A

dopmar 60x88/16. O6nem 15,0 ..
Tupax 3100 3k3. 3aka3 Ne560

Hsparenscreo “AHTEJIKOM”
107078, r. Mocksa, Bonbioit Xaputonbesckuii nep.,
I. 21/6, cTp. 2, noM. npaBIeHHs.
JIP Ne 065956 ot 18.06.98
ISBN 5-93604-016-X
MockoBckast THiorpagus Ne 9
Komurera Poccuiickoit denepaimu no neyat
109033, Mocksa, Bonoyaesckas yi., 40

expert22 ans http://rutracker.org
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