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1. Uen& HccnenoBaHHH 

Uen&~ HccnenoBaHRH HBIIHIIOCb aKcnepHMeHTall&Hoe onpeneneHHe KaqecT

BeHH&IX llOK838Telleii: CHCTeM&I CTa6HIIR38UHH CHilbHOrO UOCTOSIHHOrO TOK8 0 

npenycMaTpRBa~meii: coBMeCTHY~ pa6oTy cHnosoro 6noKa cepaa KBTMC-T 

c perynsTopoM TRna ET -4. B npouecce HccnenosaHHH 6&IIIH onpeneneH&I: 

a) rpaHHUhl ycToii:qHBOii: pa60Thl CHCTeMbl CT86HIIH38UHH ( UO napaMeTp8M 

noTpe6HTeneii:); 

6) CT86HilbHOCTh TOK8 llHTBHHHo 

B) B03MOJKHOCTH UHKIIHqHOii: pa60Tb1 0 

r) cpaBHHTellbHble UBHHble nepeXOAHhiX nponeCCOB CHCTeM C 6110KOM 

KBTMC-T a c reaepaTopoM nocTOHHHoro ToKa. 

2. fipHHURUH81lbH8H cxeMa 

MccnenosaaHe cacTeMhl KBTMC-ET npooonHnocb nnH cnyqaH pa6o

T&I UO OAHOKOHTypHOii: CXeMe 8BTOM8TR'JeCKOrO perynHpOBBHHH (eM. CXeMy 

pHc.l). Canoooii: . npoccenb H8CblllleHRSI nH BKII~'JeH nocneAOBaTellbHO (no 

cxeMe TpeyronbHHKa) c noHH3HTellbH&IM ( cornacy~lllHM) TpaaccflopMaTopoM 

Tn, naTa~lllRM canosoA KpeMHReBhiA B&mpHMHTen& KB. CxeMa cHnosoro 

6noK8 OTIIR'IBeTCH OT npoeKTHOA (8311-CKE) OTCyTCTBReM 91leMeHTOB no

IIOJKHTellbHOA o6paTHOA CBH3H no TOKY ( cepReCHhiA TpaaccflopM8TOp, cene-
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HOBblil l'blnpSIMHT9nb). CHnOBOi! npoccenb HBCbiUleHHSI B036yJKnaeTCSI (ynpaB

nSieTCSI) THpaTpOHHbiM BbiDpSIMHTeneM BT-15 CTOi!KH ET-4.B Ka'leCTBe o6MOTOK 

eoa6yJKneHHSI HcnonbayiOTCSI o6MOTKH A 
1 

X 
1 

H A 
2
x

2
, BKniO'IeHHbte nocnenoea~ 

TenbHO. Uenb eoa6yJKneHHSI conepJKHT MOTOpHbiil peocTaT THna PBM. 06MOTKH 

soa6yJKAeHHSI nH aaaeMneHbi Ha KaTone BblDp!!MHTenSI BT -15. Ha sxone 

YnT ET -4 eMecTo npoeKTHoro conpoTHeneHH!I R 
1 

=lOOK ycTanoeneu RC 

- ljlHnbTp ( R1c 1 , R 2 c2 ). 

3. CHnoeoi! 6noK KBTMC-T KaK TpaHcljlopMaTop 

OOCTOSIHHOrO TOKB 

CHnoeoi! 6noK KBTMC-T (cHnoeoi! npoccenb uacbiDl9HHSI, noHH3HTenbHbtil 

TpaHCijlOpMBTOp, Kp9MHH9Bblll BbiDpSIMHTenb) npH OTCYTCTBHH nonOJKHTenbHOi! 

o6paTHOll CBSI3H DO TOKY npencTaBnSieT C060i! TBK HB3biBB9Mbli! TpnHCijlopMaTOp 

nOCTO!IHHOrO TOKB 1 onSI KOTOporo cnpaeennHBO COOTHOW9HH9 I H • k • i:B 

rne K - KOa~ljlHUH9HT TpaucljlopMBUHH, B aTOM cny'lae TOK Harpy3KH onpe-

nenSieTCSI TOnbKO TOKOM B036yJKneHHSI H B H3B9CTHOi! CTeneHH He 3BBHCHT 

OT eenH'IHHbl HanpS1lK9HH!I nHTBHH!I H CODpOTHBneHHSI Harpy3KH ( OCHOBHOil 

38KOH HoeanbHOrO MBrHHTHOrO ycHnHTen!l), 

Ha pHc. 2 npHBeneHbl rpaljlHKH xapaKTepHCTHK IH• I ( I B ) nnSI 6noKa 

IKBTMC MOWHOCTbiO 560 KBT, no:ty'leHHbie nnSI cny'laeB RH =0 (aaKopoTKa 

HB WHHBX Harpy3KH) 1 R H "- 0, 12 OMB ( MarHHT 5Cn-40) H R H =0,26 OMa 

(MarHHT 5Cn-40 nniOC nHH38 5Mn-J6), 8TH rpaljlHKH DOOTB9plKoBIOT 'TpBHC

IjlopMITOpHblil' xapaKTep pa6oTbi cHnosoro 6noKa KBTMC-4 • 

4. rpaHHUbl yCTOii'IHBOi! pa60Tbl (no napaMeTpBM nOTpe6HTenei!) 

CHCT9MB CTB6HnbHOrO TOKB ( CMo pH c.]) HCDbiTbiBanacb npH pa6oTe Ha 

Harpy3KH C pa3nH'IHOi! DOCTOSIHHOil BpeMeHHoYCTOii'IHBaSI pa6oTa CHCT9Mbl o6ecne

'IHBB9TC!I rH6KOil o6paTHOi! OTpHUBTenbHOi! CB!I3b!O no noTOKY B036yJK09HHSI CHnOBO

ro npoccen!l HBCb1Dl9HH!I (o6MOTKa A3X3). Uenb roc conep)KHT RC -cJ!Hn;.,;. 

( R ljl.oc 1 Cljl.oc) H nOT9HUHOM9Tp R , perynHpyiOUlHi! BenH'IHHY o6paTHOi! 
oc 

CB!!3Ho CHrHan roc aaeeneH B uenb ynpaBneHHSI Bb!DpSIMHTeneM B036yJKo9HH!I. 

CxeMa pHc.l o6ecne'IHBaeT ycToii'IHBYIO pa6oTy cHcTeMbi aBTOMaTH'IecKoro pe-
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rynnpoBaHHH npn nnraHHH niD6oro norpe6nrens na napKa MarHHTOB n nHH3 

nB3, H8'1HH8H e M8nOHHAYKTHBHbiX llHH3 THIIa Mn-14 ( R =0
1 
72 OM8

1 

L =0,023 rH), Mn-15 ( R=0,4 oMa, L =0,126 rH), Mn-7 ( R=0,11oMa, 

L =0,06 rH) H KOH'IaSI MarHHT8MH e 6onbiiiOH HHAYKTHBHOCTbiD ( THll8 

Cn-12, R =0,152 OMa1 

L =1,71 rH). 

L = 1,02 rH, n rnna Cn-40, R =0, 134 oMa, 

5. Cra6nnbHOeTb ToKa nnTaHHSI 

Cra6HnbHOeTb TOKa nHTaHHH 6bma onpeaeneHa ansi rpex enyqaea pa6oTbi 

eHnOBbiX 6noKOB KBTMC-T e peryngropaMH rnna 

=320 KBT) - crol!Ka 39ET-4, 1KBTMC ( P 
Bb!X 

1KBTMC- erol!Ka BET -4. 

ET -4: 6KBTMC ( P 
BbiX 

=560 KBT)- eroftKa 9ET-4, 

HaMepeHne TOKa B Ka*AOM enyqae oeymeeTsnSinoeb nonyaaToMaTn'!eeKHM 

noTellllnoMerpoM rnna P2/ 1 (aaaoaeKoll No000363, ~66) no naaeHHID HarrpsmeHHH 

Ha MaenHHOM IIIYHTe. HaMepeHne era5HnbHoern TOKa npoaoannoeb npn pa6ore 

6noKoB KBTMC Ha paanH'IHbie HarpyaKn: 4Mn-7, 2Mn-14, 4Mn-I5, 5Mn-I6, 

11,12 Mn-17, 4Cn-57, 1Cn-12, 5Cn-40, BpeMSI H3MepeHHll eocraans:mo OT 

15 1- 2o MHHyT AO 6 qaeoB ( npH KpaTKOBpeMeHHbiX H3MepeHHHX onpeaensmacb 

yeTOH'IHBOeTb CHeTeMbl H BnHSIHHe B03MyilleHHH1 eBSI3aHHbiX C pa6oTOH eHHXpO

IflaaoTpOHa, npn MHoroqaeoBbiX - apeMeHHOl! ape!iljl). PeaynbTaTbi HaMepeHHft 

IIOKa3anH 1 'ITO npH Beex BH.QaX BHeiiiHHX B03AelieTBHli Ha eHeTeMy 8BTOpery

nHpOBaHHSI (H3MeHeHHe eonpOTHBneHHH Harpy3KH e HarpeBOM 1 UHKllH'I~eKHe 

Kone6aHHSI HallpSimeHHH CeTH. llHTaHHSI (Ao !_0,5%) 1 9lleKTpOMarHHTHbie H8BOAKH 

Ha o6MoTKe rrnraeMoro MarHnra or noneli paeeeHBaHHSI CHHxpoljlaaorpoHa) 

eTa6HnbHOeTb TOKa llHTaHHSI llOA.Qep*UaaeTeSI e TO'IHOeTbiD He Xyme !_010 J%, YKa-

3aHHaSI TO'lHOeTb 6bina llOny'leHa llpH pa6ore Ha Harpy3KR e U HOM= J00t-200B, npn 

pa6oTe Ha HH3KOBOllbTHyiD HarpyaKy (Mn-14, U =40s) TO'lHOeTb IIOAAepma-
HOM 

HHSI noeTOSIHeTBa eoeTaBHna !_ 0,02%, a B enyqae MarHHTOB e 6onbiiD!i 

HHnyKTHBHOeTbiD (Cn-12, cn-40} 6bma He xy*e !. 0,005%. Bee aaMepb! eTa-

6HnbHOeTH 6blnH eaenaHbl !IllS! TOKOB OT I HOM, AO 0,5 I HOM. HarpyaKH. 

HaMepeHHSI eTa6HllbHOeTH TOKa H Ha6niDAeHHSI 3a JtapaKTepoM pa60Tbl 

, encTeMbl KBTMC-ET noKaaann eymeeraeHuoe oTnH'lne yKaaannoro yeTpolleT

aa oT eneTeMhl •reHeparop noeTOSIHHoro TOKa - ET•. 3To oTnH'lHe aaKmo-

'laeTCH B ener~yiOmeM: 
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a) abtXOAHOe HallpSilKeHHe YnT npaKTH'IeCKH He abiXOAHT H3 Hyneaolt 

30Hbt npH nporpeae nHTaeMoro MarHHTa. 

6) abtXOAHOe HallpSIJKeHHe YnT npaKTH'IeCKH He abiXOAHT H3 Ryneaolt 

30Hbt npH nHTaHHH aneKTpoMarRHTa, pacnonoJKeHHoro a nonSIX pacceHaaRHSI 

3neKTpOMarHHTa CHRXpO~a30TpOHa, 

6, BoaMolKRoCTb UHKnH'IRolt pa6oTbt 

CHcTeMa KBTMC-ET 6btna npoaepeaa a UHKnH'IROM peJKHMe pa6oTbt 

npH llHTaRHH nHH3 THna Mn-7, Mn-15, Mn-16, Mn-17. llHKnH'IHbllt peJKHM 

C nepHOAH'IHOCTb~ 10 CeK aanasanCSI ycTpOltCTaOM aaToMaTHKH nyTeM aoa

neltcTaHSI Ha uenb CeTO'IROro CMeWeHHSI THpaTpORHOro abtnpSIMHTeng ( OTKpbl

THe - 3aKpbtTHe BbtnpS!MHTenSI), Ha pHC, 3 npHaeneRbl AHarpaMMbl TOKa nHTa

HHSI npH pa6oTe CHCTeMbl 1KBTMC-9ET-4 Ha nHH3Y 4Mn-7 ( AHarpaMMa'a') 

H nHR3Y 4Mn-15 (AHarpaMMa 'a'), LlHarpaMMbl fiOATaepJKAa~T a03MOlKHOCTb 

UHKnH'IHoro peJKHMa pa6oTbt AnSI cHcTeMbt KBTMC-ET. XapaKTep nepexonHoro 

npouecca npH non'heMe aarpyaKH (eM. pHc.3) noKa3btaaeT, 'ITO a cny'lae 

OTCTaBaHHSI CKOpOCTH HapaCTaHHSI TOKa Harpy3KH (AHarpaMMa 'a') OT 

cKopocTH aapacTaHHSI ToKa aoa6yJKAeHHSI, CHnoaolt 6noK KBTMC ~opcHpyeT 

rrepexoAHbtlt npouecc, nasaSI nepeperynapoaaHHe ( 'abt6poc• ToKa a Ha'lane 

'cTona'). npH pa6oTe aa HarpyaKy c He6onbwolt nocToSIHHolt apeMeHH yKaaaH

a~ro· OTCTaaaHHSI He UpOHCXOAHT (a H3aeCTHOlt CTeneHH, KOHe'IHO), H rpa~HK 

H3MeHeHHSI TOKa fiHTaHHSI Ha'lanbHOro abt6poca He HMeeT (eM, AHarpaMMy 'a', 

puc. 3), Ha pHC, 4 llpHaeneHbl AHarpaMMbl (a,a,c) TOKa npH pa6oTe CHCTeMbl 

1KBTMC-9ET-4 aa nHH3J>t 11,12Mn-17 ( nocnenoaaTenbaoe coenHaeane, 

R Mn-17 •0,077 OMa, L Mn-l7 =0.074 ra). noTpe6HTenb HMeeT 3Ha'IH-

TenbHY~ llOCTOHHHY~ apeMeHH, 'ITO llpHaOAHT K Ha'lanbHOMy ab16pocy TOKa aa 

C'li'!T ~opcHpy~wero neltcTaHSI 6noKa KBTMC (AHarpaMMa 'a'). Ha nnarpaM

Max 'a' H 'c' fiOK83aH xapaKTep H3MeHeHHH TOKa Tex JKe nHH3 npH ysenH

'IeHHH CHrHana rH6KOlt o6paTHOlt CaH3H 0 TOpM03HWelt HapaCTaHHe TOKa ao3-

6yJKAeHHH • 
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7, CpaBHHTBJJhHbre ll8HHbre nepexo.nHhrX npoueccoa 

EbrJJH npoaeaeabr cpaBHIIT,enhHhte HCnbrTaHHSI cHcTeM "IKBTMC-8ET -4" 

H "reaepaTop llOCTOSIHHOrO TOKa NJ8-8ET-4' np11 pat'ioTe B UI!KJJH'IHOM pe:>~mMe 
aa JJIIH3Y 5Mn-16 (cooTaeTcTaeaao aHarpaMMbr 'a" H •a•, pHc,5), Aaan113 

nepexoanoro npouecca npa non~eMe aarpy3KH noKa3braaeT 6nl!3Koe coana.neaHe 

CKOpOCTBll ll0ll~BM8 TOK8 B OOOI!X Clly'I&SIX, llpH STOM CKOpOCTh cna.na TOKa Ha 

Harpy3Ke a cny'!ae Hcnonh30BaHI!SI KBTMC - Bhrwe: JlHarpaMMa "a" conep:>~mT 

'nayabr', a aHarpaMMe • a• OHI! oTcyTCTBY!OT, 

Ha pile. 5 npHaeaeaa .nl!arpaMMa ( •c•) ToKa IKBTMC npH pa6oTe na 

lli!H3y 5Mn-16 B Clly'!ae HaCblWBHIISI BE\ MarHI!THOt! CIICTBMb! rrpl! I =1780 a 

HOM,•J280a), rpa~IIK li3M9H9Hl!SI TOKa xapaKT9pii3YBTCSI OTCyTCTBIIBM 

HS'!aJJhHOrO Bb!OpOCa 113-3a YMBHbWBHI!SI IIHJlYKTIIBIIOCTll JJIIH3bl ( CpaBHIIM C Jlll8-

rpaMMOl! •a•, p11c,6), 

a. Bbraoabr 

I, CllcTeMa KBTMC-ET o6ecne'!I!BaeT noaaeplKanlle nocTOSIHCTaa TOKa 

ll0Tpe611T9JJ9ll 113 rrapKa MarHIITOB II IJIIH3 nBS 011 .fil1 C TO'IHOCTh!O He XYlKB 

±. 0,0 1% • 

2, 11crrOJJh30BaHII9 ri!OKOll o6paTHOll OTpHuaTBJJhHOll CBSI311 no llOTOI<Y 

B030YlKJl9HI!SI CIIJJOBOro llPOCCBJJSI HaCb!WBHIISI ll03BOJJSI9T o6ecrre'!IITb yCTOll'!li

BY!O pa6oTy Cl!cTeMbr KBTMC-ET np11 rriiTaHnH n106oro noTpe611Ten11 napKa 

MarHI!TOB II 1111113 nBS 011.RI1, 

3, CllcTeMa KBTMC-ET MOlKBT paooTaTh a UIIK.1lli'IHOM pelKIIMe. 

PyKOITIICb ITOCTyiliiJJ8 B 1!3.QaT9JJbCKllll DT.QBJJ 

23 li!OJJSI 1988 roaa, 
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