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@ 1976 06l>eOUHeHHbiU UHCmUIIIYII JIOepHbiX UCCIIe006QHUU ,lly6Ha 

Ylcrronb30BaHIIe Ha CIIHxpouiiKnoTpoHe OYI.HYI BapiiaTopa 

"!aCTOTbi c yBenu"'eHHbiM pa6o"!IIM xonoM 11 I, ITOBbiWeHIIe 

"!8CTDTbl MO.Qyn51UIIII BbiCOKO"!aCTOTHOH rrporpaMMbl II "!aC

TOThl Cn8JlOB8HII51 IIMIIynbCOB ycKopeHHOrO rry"!Ka C 117 JlO 

167 fu o6ycnoBHnii 6onee *eCTKIIH pe*HM pa60Thl ycTpoA
CTBa, o6ecrre"!IIBa~wero yBenii"!eHIIe nnnTenbHOCTII IIMrrynb

coB BhlB8Jl8HHhlX M830HHhlX ITy"'KOB. Do CITOCD6y Jl8HCTBHH/
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3TD ycTpDHCTBO II3B8CTHO KaK CIICTeMa MarHHTHDH paCTH*

KII rry"!Ka , conep*awaH KaTyWKH, B036y>KnaeMbie rrnnoo6pa3-

HbiMH IIMIIynbC8MII TOKa OT reHepaTopa C TpaHc<!JopMaTOpHbiM 

peKyrrepaUHOHHO-rrepe3ap51JlHbiM KOHTypOM, ITDJlKn~"!eHHbiM rra

pannenbHO KOMMYTHPY~lU8H eM!i:OCTII 131. 

B cBH3II c yKa3aHHhlM noBhlWeHIIeM "!aCTOThl MonynHUIIII 

JlniiTenbHOCTb ITIInoo6pa3HhlX IIMITynbCOB TOKa JlOn>KHa 6hlTb 

COKpameHa C 8,5 JlO 6 MC ITpii OJlHOBpeMeHHDM COXpaHeHIIII 

CDDTHOW8HII51 JlniiTenbHOCTei1 rrepe~Hero II 38JlHero <!JpoHTOB 

IIMITynbCa (K), orrpenenH~Wero 3¢¢eKTIIBHOCTb paCTH>KKII 

rry"!Ka • C 3TOH uenb~ rrocnenoBaTenbHoe coeniiHeHIIe Ka

TyweK cncTeMbi 6btno 3aMeHeHo rrapannenbHbiM. Benii"'HHa 

KOMMyTIIpy~Ul8H eMKOCTII ITDJl6IIpanaCb 3KCIT8pHM8HTanbHO· 

OnHaKo rrpu rroBhlWeHIIII "!aCTOThl cnenoBaHHH IIMrrynbcoB 

BbiHBIInacb HeycTOH"'IIBOCTb rrepexona reHepaTopa II3 rrycKo

Boro B pa6o"!IIi1 pe>KIIM rrpii K > 1,4, o6ycnoBneHHa51 rrpoTII

Bope"!IIBOCTb~ Tpe6oBaHIIH K BenH"'IIHe KOMMYTHpy~metf eM

KOCTII. 
EnH3KIIe K OIITIIManbHbiM ycnOBH51 rrepe3ap51Jl8 KOMMy

THpyiDW8H eMKOCTII, H8Jl8>KHhlH 3aiTyCK reHepaTopa II BM8CTe 
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C T8M 6onee Bb!COKHH Koa¢¢HUH8HT peKynepaUHH 8H8prHH 

B llCTOqHHK OHT8HHH 6HnH UOCTHrHyTH 6naronapH HCnORb-

30B8HHID HOBOrO BapHaHT8 reHepaTopa nnnoo6pa3HhlX HM

nynbCOB TOKa/ 4/.0co6eHHOCTHMH CX8Mb! 8TOrO reHepaTopa 

(pHC. 1) HBnHIDTCH ITOUKniDqeHHe KOMMyTHpyiDW8H aMKOCTll 

qepea nepeaapHUHhl8 HHilyKTHBHOCTb ll TllpHCTOp K OCHOBHO

My HCTOqHHKy nHTaHHH, a T8KM8 HanHqHe BCITOMOraTenbHO

ro BhliTpHMHT8nH unH HaqanbHOH ITOnHpH3aUHH aMKOCTH npH 

aanycKe reHepaTopa. 

Lt 
Rl 

Tl 

C2 .---J--. 

Bf 

PH c. I. CxeMa reHepaTopa rrHnoo6pa3HblX IIMrrynbCOB TOKa. 

feHepaTop co~epMHT IICTOqHHK ITHTaHHH 81 C aMKOCTbiO 

cjmnbTpa C2 ; HHilYKTHBHyro narpyaKy L1 , R 1 ; BKnro'!arotuHi1 

Tl , raCHIUHr':\ T2 H rrepeaapHn:-Ibrt'r T 3 THpHcTopbr; KOMMyTH

pyroiUyiD aMKOCTb C1; nepeaapH,'lHYIO }!HnyKTHBHOCTb L2 ,R2; 
BCITOMoraTenbHbll! Bb!ITpHMIITBnb 82 , Bb!COKOOMHb!H p831IC

TOp R3. YrrpaBnHIDlUHe HM:TynbCbr rronaiDTCH Ha THpHCTOpbr 

ITOClle Toro, KaK KOH.l:l8HCaTOp C1 3apHUIITCH OT BCITOMO

raTenbHOrO BhliTpHMHTenH 82 no HanpHM8HHH, B 3-5 pa3 

npeBbilUaiDlUBro HaiTpHM8HII8 IICTOqHHKa ITHTaHHH, C rronHp

HOCTbiD, yKaaaHHOH Ha pHC. J. 
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pH C. 2. BpeME:HHbie J:(l!arpilMMb! 1 ITOHCHHIDWH8 pa6oTy 

r'e:IepaTopa: a) yrrpaBnHIDWHe HMnynbCLr, rronaBaeMbre Ha 

THpECTOpbl Tl , T3 ; 6) yrrpaBn5IIDWHe HMnynhCbr, nanaBae

Mbre Ha THpHCTOp T2; B) TOK B HarpyaKe; r) HaiTpHM8HH8 

Ha KOMMyTHpyiD'll8H aMKOCTH. 

~\3 Bp8M8HHL!X nnarpaMM ( pHCo 2) BH.l:lH0 1 qTO UHKn pa-

60Thl reHepaTopa MOMHO rrpencTaBHTb COCTOHWHM H3 Tpex 

BpeMeHHHX HHTepBanoB. B rrepBoM HHTepBane BKniDqaiDTCH 

onHoBpeMeHHO THpHCTopbr T 1 H T 3 , rrpH aTOM npowcxo

JlHT ¢opMHpoBaHHe rrepenHero ¢poHTa HMnynbca no uenH 

81 , L1 , R1 , T 1 , a TaKMe rrepeaapHn KOMMyTHpyroJUeH 

aMKOCTH no uerrH C1 • T 3 , L 2 • R 2 • 81 • no OKOHqaHHII 

rrepeaapHna THpHCTop T3 aaKpwBaeTcH. B TeqeHHe BToporo 

HHTepBana npononMaeTCH ¢opMHpoBaHHe rrepenHero ¢poHTa 

HMnynbca ToKa qepea BKniDqaiDIUHH THpHcTop T 1 • TpeTHit 

BpeMeHHOH HHTepBan HaqHH88TCH rrocne BKniDqeHHH raCHIU8-

ro THpHCTopa T 2 H OTKnroqeHHH THpHCTopa T 1 • C aToro 

MOM8HTa OCyiUeCTBnHBTCH ¢opMHpOBaHH8 aanHero ¢poRTa 
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11Mrrynhca ToKa no uerr11 L 1 , R1 , T2 , C 1 , B1 
ITocneayiDml1e UI1KJihl rrpoTeKaiDT aaanorHqao. 

B pe3ynhTaTe rrepe3apHaa KOMMYT11pyiDmeA aMKOCTI1 aa 

aeA ycTaHaBJII1BaeTCH HBITPH*eHI1e 
a 

- -TT 
V k = E- (V -E)e w c co 

(l) 

np11 8TOM QOJIH 8HeprHI1 1 B03BpamaeMaH B 11CTOqHI1K ITI1T8-

HI1H, xapaKTep113yeTCH BeJII1qi1HOH 

2 - .!!:_TT 2 
= 4(Vc 0 /E-1)-2(2-Vc,/E) +[1-(Vc 0 /E-1)e w ] , (

2
) 

TJ ( V /E) 2 
co 

rue E - HanpH*9HI1e 11CTOqH11Ka ITHT8H11H; Vco- HaqaJib

HOe H8ITPH*BHI1e H8 KOMMYT11pyiDTileH aMKOCTH; V ck - H8-

ITPH*eHI1e Ha KOMMYTI1PYID'U(~H aMKOCTI1 ITOCJie OKOH'I8HI1H 

rrepe3apHaa; 71 - Koa~qmul1eHT peKyrrepaU1111 aHepr11H; a, w -
K08~~HUHeHT 38TyX8HHH H pe30H8HCH8H '18CTOT8 rrepe38pHQ

HOrO KOHTypa. Heo6xoai1Mo oTMeTI1Th, qTo pe*I1M rrepe3a

pHaa aMKOCTI1 11MeeT MBCTO TOJlbKO ITpH V co> 2 E • 
3aB11CI1MOCTI1 KOa~¢HUI1eHT8 peKyrrepaU11H aHepr1111 H KO

HeqHoro H8ITPH*GHI1H H8 KOMMyT11pyiDtUeH aMKOCTH OT OTHO

meHI1H QJIHTeJibHOCTI1 rrepeanero 11 38QHero ¢poHTOB 11MITYJih

ca rrp11 rrepe3apHaKe aMKOCTH qepe3 KOHTyp c a = 15, w = 1100, 

C1 = 175 MK<P, L2 =4, 7 Mf, R2 =0,14 OM np11eeaeHbi Ha p11c.3. 

KaK BH~HO 113 rpa¢11Ka, OITTHM8JlbHhle yCJIOBI1H Ha6JIIDQa

IDTCSI np11 1, 7<K< 2. ITp11 K< 1, 7 He o6ecrre'II1BaiDTCH ycn:::>

BHH KOMMyTBUI111 Tl1pHCTOpOB1 a rrp11 K > 2 yxyQIII8IDTCH aHep

reTI1qeCKHe ITOK838TeJIH reHepaTopa H yBeJIHqHBaeTCH 

BcrrnecK ToKa B aarpy3Ke HerrocpeacTBeHHO rrocne BKJIID'Ie

HI1H racHmero THpHcTopa. 
llnH ynyqiiieHHSI ycnoBHfi pa6oTbi renepaTopa rrpH K > 2 a 

KaqeCTBe rrepe38pHQHOH HHQyKTHBHOCTH HCITOJlb30B8H8 nep

BHqHaH o6MOTK8 TpaHc¢opM8TOpa, BTOpHqHaH o6MOTK8 KO

TOpOrO qepe3 QHOQ il T8K*e ITOQKJIIDqeHa K HCTOqHI1KY ITH
T8HHH, KaK rroKa3aHo rryHKT11pOM Ha p11c. 1. ITp11Meaea11e 

Tpaac¢opMaTopaoro rrepe3apHaaoro KOHTypa rro3BOJII1JIO yBe

nHqi1Th Ko8¢¢11UI1eHT 38TYX8HI1SI KOHTypa 6e3 yBeJII1'1eHI1H 
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ITOTepb B HeM, 'ITO ITp11BeJIO K yMeHbiiieHI1ID H8ITPH*eHI1SI 

aa KoMMYTI1PYIDillefi aMKOCTH rrocne rrepe3apHaa rrocneaHei1: 
11 yBeJII1qeHI1ID Koa¢¢HU118HT8 peKyrrepaU1111. 

trc~ 7 
E. 

2,5] I,D 

2,0 J 0,8 

f.S -I 0,6 

I.Ojo.4 
0,5 oz 
0 0 K 

1,0 I, 5 2,0 2,5 3 
P11c.3. 3aBI1CI1MOCTI1 K03~~11U11eHTa peKyrrepauMH aHepr1111 

H H8ITPH*eHI1H Ha KOMMyTHpyiDIII8H aMKOCTI1 ITOCJIB ee rre

pe3apHaa OT OTHOIU8HHH QJIHTeJibHOCTefi rrepeasero 11 38Q

Hero ¢poHTOB 11MITYJibCOB TOKa. 

ITp11 ~opMrrpoeaHI1H rrrrnoo6pa3HhlX HMrrynhCOB ToKa c 

QJII1TeJibHOCTHMH rrepeQHero 11 38QHero ¢pOHTOB,COOTBeT

CTBeHH01 4,0 MC 11 1,5 MC, T.e. K "" 2,65, KOa¢~11UI1eHT pe

KyrrepaUtfH aocTI1r TJ = 0,83. AMITJII1Tyaa 11MrrynhcoB TOKa 
COCT8BHJ18 300 A ( 150A, B K8*DOH KaTymKe) rrp11 ITOTpef

nHeMoA oT HCTO'IHI1Ka ITHT8HI1H MOillHOCTI1 7,0 KBT. ITpH 

TOM *e TOKe Harpy3KH 11CITOJ1b30B8HHhlfi paHee reaepaTop 

c rrapannenhHhlM TpaHc¢opMaTopHhlM peKyrrepaUI1DHHo-rrepe-

3apHaHbiM KOHTypOM ITOTpe6JISIJI OT HCTQqHI1K8 ITHT8HI1H 

MOIUHOCTb 24,5 KBT rrpH qacTOTe CJieQOB8HI1H HMITy JlbCOB 

117 ru. 
ITp11 rroBhliiieHI1H qacToThl B035y*neaHH KaTyiiieK c 117 

QO 167 fu pe3KO B03pOCJ18 8MITJ111Tyaa BH6paUI111 ¢11aep0B 
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HMITYJibCHbiX KaTyweK, paCITOJIO)!(PHHbiX BHyTpH KaMepbl yc

KOpHTBJl.H B MarHHTHOM non'~ 1,6 Tn. ¢>H.nepbi .nnHHott 

1200 MM COCT8BJ18Hhl H3 Tpex MB.llHhlX Tpy60K .UHaMeTpOM 

8 X 4 MM ( H8Lf8JIO 06MOTKH 1 KOHBU 06MOTKH H CpBLUI.H.H 

TOLfK8 .UJI.H 110.llBOil!3. OX;18)!(,<:j!HOT1{8H BOL;Li), H30JIHpOB8HHbiX 

H COB.lllfHBHHhlX COBMBCTHO CTBKJlOJIBHTOfi, 11p011HT8HHOH 

3110KCH.llHb!M KOMITBYHilOM. Docpe.UCTBOM rrepeMb!LfKH, )!(8CTKO 

cB.H3WBa~weti cepennnw cpnnepoB sepxnen n HH)!(Heti KaTyrneK 

npyr c .npyroM n KoprrycoM KaMepw ycKopnTenH, y!lanocb 

3H8LfHTBllb!IO yMeHbWHTb BH6flBUHl0 B DH8f1B3DH8 LfEICTOT 

I 60:- I 75 ru If rrpeaoTBpaTHTb o6pb!B Tpy6oK y rrpOXOilHb!X 

H30JI.HTOpOB1 rae cpHJlBp pB3BBTBJIHBTCH Ha OTJlBJILHhlB TO

KOITpOBO,:(bi, 

ilnH lf30JIH Ulflf If MBXBHHLfBCKOtl CTH)!(KH BHTKOB KaTylllBK 

HCITO.lb30BaH aanHBO'!Hbrrr KoMrrayna K-115 c 50°/c, narr::J.lHe

HHeM KB8pU8BbiM ITBCKOM, OTBBp)!(IJBHHbiit l10JIH::JTHJIBHITOJ1Ha

MHHOM, 

ToK UIIPKYlliipy~:uero B arrepType KaTyweK ( 140 MM 

MB)!(JlY BepxHeti II HII)!(HBH KaTyWKOH) rryLIKB 11pOTOHOB C 

3HBprHeH 680 M9B COCT8BJ1HBT rrpii LfBCTOTe 167 rn OKono 

3 MKA, T,e. rrop>wKa 2·10 
13 

rrpoToHoB B ceKyHny. nocne 
llBYXJIBTHBH 3KCITJIYBT8UHII yCKOpHTBJIH(CBhliUe 10000 Lf8COB 

pafiOThl C ITYLIKOM, B TOM LfiiCJie OKOJIO 5000 LinCOB 11pii 

B036y)!(IJBHIIII KBTyWeK IIMI1Y1lbCBMII TOKa) K8KHX-JIH60 cy

WBCTBBHHhlX MBXBHIILfBCKIIX IIJIII pBJliiBUHOHHhlX !10Bp8)!([l8HIIH 

cpiinepoB II II301l.HUIIII KaTyweK He Ha6n~nanocb. 

feHepaTop c rrocneaoBaTBJibHOH npoccenbHoti nnn Tpanc

cpopMaTopHOH cxeMoti peKyrrepaUIIII H rrepeaapHDKII, Harpya

Koti KOTOporo HBJIH~TC.H KBTYWKII C IIH.llYKTIIBHOCTb~ 3, 75Mf , 

MOMBT o6eCIT8LfiiTb JlOCTBTOLfHO 3¢cpeKTIIBHy~ pa6oTy CIICTe

Mhl paCT.H)!(KII ITYLIKB BITJIOTb JlO LfBCTOThl CJlB.llOBBHIIH HM

ITYJibCOB 200;-2IO ru c JlJIHTBJlbHOCTHMH rrepeaHero H 3B)lHe

ro cppOHTOB, COOTBBTCTBBHHO, 3,2r3,3 MC H 1,4:-1,5 MC. 

llaJibHeAwee ysenHLieHne qacTOThl pa6oThl reHepaTopa rrpH 

TOR )1(8 HHJlyKTHBHOCTH Harpy3KH Bhl30BBT 38MBTHOe yMeHb

WBHHB K II COOTBBTCTBy~wee CHII)!(BHHB 3cpcpeKTHBHOCTII 

MarHHTHOH paCT.H)!(KH B UBJlOM, 

B aaKn~qeHne aBTopw swpa)j(a~T 6naronapHOCTb Dnym

HHKy B.H., CeLieHoBy H.n. n CopoKnHy LM. aa yqacTHe B 

HBJIBilKB reHepaTopa. 
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