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BBe!1eHne 

Yaen11'IeH11e tlniiTenbHOCTII IIMrrynbca IIY'IKa 'IaCTIIU o6ecrre'IIIBaeT 6onb

. lillie IIpeiiMylUeCTBa Ilpll IIpOB9Jl9HIIII <jlii311'I9CKIIX 9KCII9piiM9HTOB, 

C 1964 I"'OJla Ha CliHXPOUIIKnoTpoHe Olif.Hlif Hcnonb3yeTcSI CliCTeMa 
' . 

paCTSIX<KII IIY'IK8 1 OCHOB8HH8SI Ha noKanbHOM B03MYlU9HlUI Mai"'HIITHOI"'O IIOnSI 

YCKOpiiTenSI B o6naCTII .KOH9'IHb!X p8JliiYCOB /},2 /, TiepeMeHHOe BO Bp9M9Hll 

M8I"'HIITHOe IIOne C03Jl89TCSI KaTylliK8MII1 IIIIT89Mb!MII CIIHYCOIIJlanbHbiMII IIMIIynb

C8MII TOKa IIpll pa3pSIJl9 KOHJl9HC8TOpHb!X 6aTapeii CIIHXpOHHO C UIIKnaMll yc

KOpeHliSI, 

3<jJ<jleiCTIIBHOCTb II H8Jl9lKHOCTb pa60Tbl ·CIICT9Mbl paCTSilKKII IIy'IKa OIIpe-. . , 
Jl9nSIIOTCSI KOHCTpyKTIIBHb!Mll OCo6eHHOCTSIMII KaTyliieK II 9KCIInyaTaUIIOHHb!Mll 

XapaKTepiiCTIIK8MII IICTO'IHHKa IIIIT8HIISI, 

CoBepmencTaoaanne CIICTeMbi pacTSilKKII rry'IKa ocymecTanSinocb rro JlBYM 

OCHOBHb!M HaiipaaneHliSIM: 

1 ) coaJlaHne reHepaTopa rrnnoo6pa3HbiX HMIIynbcoa TOKa, 'ITO nos

aonnno yaenn'IIITb JlnnTenbHOCTb nMnynbca IIY'IKa 'IaCTIIU JlO 70~.oT rrepnoJla 

MOJlynSIUllll; 

2) IIOBb!Ili9HJte H8Jl9X<HOCTII pa60Tbl KaTyllleK II IICTO'IHIIKa IIIIT8HIISI, 
' .. 

B JlaHnoii pa6oTe rrpeJlcTaBneHbi peay_nbTaTbi nccneJloBaHnii rro coaep-

mencTaoaaHniO CIICT9Mbl paCTSilKKII IIY'IK81 Bb!IIOnHeHHh!e B 1965-1969 1"'0Jl8X, 
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JlapaMeTpbi CHCTeMbi .paCTH)J(KH nyqKa 

flpH 06bi'iHOM BbiBOAe 6e3 paCTSDKKH 'AnHTenbHOCTb Hi'.mynbCa BTOpH'iHbiX 

'iaCTHU cocTaBnSieT 0,9 MeeK (no· ocaosaHHIO), T.e. 10% OT JlnHTenhHOCTH 

UHKna yCKOpeHHSI. C y-qeTOM :>Ke BbiCOKO'iaCTOTHOll MHKpOCTpyKTypbl C nepHO

JlOM 70 HCeK H cpeAH9~WHpHHOll MHKpOHMnynbCOB 15 HCeK /3/ JlnHTenbHOCTb 

pa6o-qero UHKna· pasHa scero 1 +-2% oT nepHOAa ycKopeHHSI, 

flpHMeHeHHe CHCT9Mbl paCTSI:lKKH ny'iKa C HCTO'iHHKOM HMnynbCOB TOKa 

CHHyCOHnanbHOll tjlopMbl aMnnHTYAOll 170 a H AnHTenbHOCTblO HMnynbCa 7 ,5t-8MC9K 

n03BOnHnO ysenH'iHTb pa60'iHll UHKn AO 25r35% OT nepHOAa yCKOpeHHSI (AnH

TenbHOCTb HMnynbCa 'iaCTH.U 3 r 3,5 MCeK no OCHOBaHHIO H 2 r 2,5 ¥CeK. no 

nonyBbiCOTe HMnynbca), npH'ieM B ny'iKe BTOpH'iHbiX 'iaCTHU OTCyTCTByE!T TOH

KaSI CTpyKTypa ,(pRe. 1 ), l1HTeHCHBHOCTb paCTSIHYTOI'O Me30HHOI'O ny'iKa COC

TaBnSieT 55% 'OT HHTeHCHBHOCTH npH 06bi'iHOM BbiBOAe 6e3 paCTSl:lKKHo 

BoeMSI' HaoacTaHHSI TOKa B HMnynbCaX CHHVCOHAanbHOH dJOPMbl H, cneno

BaTenbHO, AliHTenbHOCTb HMnynbca paCTSIHYTOI'O IIY'iKa He MOI'YT npeBbiWaTb 

50% nepHOAa YCKOpeHHSI, .T.e, 4,5 MCeK, 

Eonee a¢¢eKTHBHyro pacTSl:lKKY MO:>KHO nony'iHTb npH nHTaHHH KaTymeK 

HMUynbCaMH TOKa UHnoo6pa3HOll tjlopMbl, ,Ung ·aTOll nenH 6bm C03AaH OllHCaH

Hbl~ HH:>Ke THpHCTOpHblll reHepaTOp HMnynbCOB TOKa UHnoo6pa3HOll tiJopMbi, 

0H B036y:>KJlaeT B KaTyWKaX URnoo6pa3Hbl9 RJ\.mynbCbl TOKa· C BpeMeHeM Ha

paCTaHHSI 6 r6,5 MCeK, T,e,. OKOnO 70% OT nepHOJla ycKopeHHSI ny'iKa, H aM

nnHTYAOll 180 a. ITp11 aToM JlOCTHI'HyTa nnRTenbHOCTb pacTSIHYThiX HMnynhCOB 

Me30HHOI'O ny'iKa UpSIMOY~OnbHOll .popMbl 6 +-6,5 MCSK, HHTeHCHBHOCTb paCTS!;_ 

HyTOI'O Me30HHOI'O ny'iKa COCTaBnSieT 55% OT HHTeHCHBHOCTH .UpH BbiBOJle 

6e3 paCTSI:lKKH (piiC, 1,2), 

,UBOllHOe ysenH'i9HH9 speMeHH paCTSI:lKK~ UpH COXpaHeHHH TOll :>Ke HHTeH

CHBHOCTH, 'iTO H s pe:>KRMe CHHYCOHJlanbHoro "roKa, noason11no: 

a) yMeHhWHTb snrioe speMSI Ha6opa cTaTIICTIIKH B aKcnepiiMeHTaX c iili11-
TenbHhiM npoTeKaHIIeM tjlH3H_'ieCKHX npoueccos; 

6) yMeHbWIITb BpeMSI Ha6opa CT8TliCTHKH B SKCnepHM9HTaX C OI'paHII'ieH

HbiM speMeHHbiM paspeweHIIeM cxeM; 

B) YM9HbWIITb OWII6KH 38 C'ieT tjloHa cny'iallHbiX COBll8A9HIIll, 
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B pa6o'ieM pe:>KRMe npH .OUTIIManhHOll ·aMnniiTyAe TOKa 

COAep:lKHT .20 r25% 'iaCTIIU YCKOpeHHOI'O UY'iKa, a B COBOK 

IIMnynbcax BbiBOAHTCSI 70 -75% 'iaCTIIU. OcTanbHhie 25 t- 30% 

HOI'O ny'iKa paCCeHBaiOTCSl, B TOM 'iiiCne H Ha KaTyWKaX 

ITpH yserill'ieHIIH aMnniiTYAhi nllnoo6pa3HbiX IIMnynbcos ToKa 

Aanocb. ysenll'ieHIIe IIHT9HCHBHOCTII paCTSIHYTOI'O n)niKa C 5f 

lll9ll HHTeHCIIBHOCTII JlO 85 fo 90 %, 

.UnSI 6onbWHHCTBa aKcnepiiM9HTOB Heo6XOlliiMO. 06ecne"' 

BbiBOll 'i8CTIIU 6e3 BbiCOKO'iaCTOT~Oll MIIKpOCTpyKTypbi0 IIM91 

lliiKe. npll sarmpaHIIII pei'IICTpllpyromell annapaTypbl aneKTpOH 

Ha speMSI npoxo:>KlleHHSI neps·oro IIMnynbca coxpaHSieTcSI tjlof 

'iaCTHU no Me30HHOMY KaHany, 

.UnSI yMeHbWSHIISI aMnniiTYAbl nepBOI'O HMUynbCa 

mecTsnea cnoco6 ero nepeKpbiTHSI HellTpoHHbiM 

npe 

npo6 

BBOJlHnCSI Ha HeCKOnbKO MHnniiMeTpOB rny6:>Ke Me~ 

(pile. 3). B KOHne BbiCOKO'iaCTOTHoro ycKopeHHSI 'iaCTIIUbi 

UniiTyllaMII panRanbHbiX Kone6aHHll pacCeHB8IOTCSI Ha MIIW9l 

nonanaroT Ha Me30HHYIO MHWeHb, OcTanbHasr 'iaCTb ny'iKa· ni 

TyWeK paCTSI:lKKH, KaK 06bi'iHO, MenneHHO HannhiBaeT Ha MC 

He nonallaSI UpH aTOM Ha HeiiTpOHHblll Up06HHK,. KOTOpblll , OTC 

paCTSl:lKKH Ha 120° "no a3RMyTy. B peaynbTaTe s Me3oHHhiil 

TOnbKO paCTSIHYTblll IIMUynbC Uy'iKa 6e3 Bb!COKO'i8CTOTHOll 

PacnpeneneHHe 'i8CTIIU B aTOM HMnynbCe 3aB,IICIIT OT Ha< 

ycKopeHHSI B UeHTpe CIIHXpOUHKnOTpOHa /4/, 0HO ppH6nii:>KaE 

HOMY Upll lliiTaHHII KaTyweK ITHnoo6pa3HbiMII IIMnynbCaMH Olll 

Tyllbl (pH~. 2) II HMeeT KOnOKOnoo6pa3HYIO tjlopMy UpH lliiTa: 

nynbC8J'v!.ll TOKa CHHYCOIIAanbHOll tjlopMbl, 

FeHeparop llHll006pa3HMX HMYRYllbCOB 

ITOllbiTKII IIOny'iHTb mmoo6pa3Hble HMllYnbCbl C pa60'iH~ 

OT TllpaTpOHHOI'O TpHI'I'epa He UpHBenH K ycnexy .H3-38 6c 

Jl9HOHH38UIIII THpaTpOHOB (CBbiWe 250 MKCeK),flonO:lKHTeni: 
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IOCTb HMnynbca BTOpH'IHb!X 

·,e. 10% OT nnHTenbHOCTH 

MHKpOCTpyKTypb! C nepH0-

15 HCeK /3/ ]lnHTenbHOCTb 

KOpeHHSI, 

ro'IIIHKOM HMIIynbCOB TOKa 

HOCTb!O HMnynbCa 7 ,5t-8MCeK 

rrepHona ycKop~IIHSI (nnH

oaa!IHIO H 2 t- 2,5 ¥CeK no 

C 'laCTHU OTCyTCTByeT TOR

oro Me30HHoro rry'IKa coc

>ne oe3 paCTSI:lKKH, 

nnanbHOil d>oPMbl H, cneno

)''IKa He Mory.T npeBbilllaTb 

HTb npH IIHT8HHH KaTyllleK 

uenH ohm coanaH orrHcaH

oKa nHnoo6paaHoil 4JopMhi. 

~Cbl TOKa· C apeMeHeM Ha-

9. ·ycKopeHHSI ny'!Ka, H aM

~Tb paCTSIIIYTbiX HMIIynbCOB 

ie;K, HHTeHCHBIIOCTb paCTS!;_ 

IITeHCHBHOCTH ·.npH BbiBOlle 

COXpaHeHHH TOil. :lKe HHTeH

II03BOnHnO: 
·· .. ' 

m B 9KCI!epHMeHTaX C llnH-

ccnepHMeHTaX c orpaHH'IeH-

,Jx coarraneHHil. 

B pa6o'leM pe:lKHMe I!pH OIITHManbHOfi aMIInHTylle TOKa IIepBbifi HMIIynbC 

COllep:lKHT ,20 t-25% '18CTHU ycKopeHHOro llY'IKa 1 a B COBOKYIIHOCTH B OOOHX 

H:-mynbcax BbiBOllHTCSI 70 -75% 'laCTHU. OcTanbHhie 25 t- 30% 'laCTHU ycKopeH

Horo IIY'IKa pacceHBalOTCSI1 B TOM 'IHCne H Ha KaTy~KaX paCTSI:lKKH IIY'IKa, 

TipH yaenH'IeHHH aMnnwryllbl IIHnoo6pa3HbiX HMIIynbCOB TOKa llO 170 a Ha6niO

llanoCb. yaenH'IeHHe HHTeHCHBHOCTH pacTSIHyToro IIY'IKa c 55% no 70%, a o6-

meit HHTeHCHBHOCTH llO 85 t- 90 %, 

.QnSI OOnblllUHCTBa 9KCIIepHMeHTOB HeOOXOllHMO o6ecrre'IHTb paBHOMepHblll 

BbiBOll 'laCTHU 093 Bb!COKO'IaCTOTHOil MHKpOCTpyKTypb! 1 HMelOIUefiCSI B IIepBOM 

IIHKe, TipH 3aiiHpaHHH perHCTpHpyiOIUeil arrrrapaTypbl aneKTpOHHbiMH "J3opoTaMH 11 

Ha BpeMSI I!pOXO:lKlleHHSI rrepa·<;>ro HMIIynbCa COXpaHSieTCSI «tJoH OT I!pOXO:lKll9HHSI 

'laCTHU IIO Me30HHOMY KaHany. 

.UnSI yMeHbllleHHSI aMnnHTYllbi nepaoro HMnynbca npennoMeH H ocy

mecTaneH CIIOCOO ero nepeKpbiTHSI HefiTpOHHb!M I!pOOHHKOM1 KOTOpblfi 

BBOllllnCSI Ha HeCKOnhKO Mt~nnnMeTpOB rny6:>Ke M9.30HHOfi MllllleHII 

(pHc. 3). B KOHne BbiCOKO'IacTOTHoro ycKopeHHSI 'laCTIIUbi c 6onblllliMH a~

nnHTYllaMH pannanbHbiX Kone6aHnil pacceHBaiOTCSI Ha MHllleiiH npo61IHKa H lie 

IIOI!a]laiOT Ha M930HHYIO MHllleiib, 0cTa~bHaSI 'laCTb IIy'IKa IIpH BKriiO'I91IHH Ka

TyllleK pacTSI:lKKH, KaK o6hi'IHO, Menne RHo HannhiaaeT IIa MeaoiiHYIO MnmeHb, 

He IIOIIallaSI npn 9TOM IIa IIefiTpOHHb!il: I!pOOHHK 1 KOTOpbifi OTCTOHT OT ll:aTyllleK 

pacTSI:lKKH Ha 120° ·no aanMyTy._ B peaynbTaTe. B Me30IIHbiil TpaKT nonaii~~T 
TOnbKO paCTSIHyTbiil llMIIynbC ny'!Ka 6e3 BbiCOKO'IaCTOTHOil MHKpOCTPYKTypb!, 

PacnpeneneHHe 'laCTliU B 9TOM HMIIynbce 38BHCIIT OT Ha'lanbHbiX ycnoanit 

YCKOpeiiHS! B U9HTpe CHHXpOUHKnOTpOHa / 4 /, 0HO ppHOnll:lK89TCSI' K paBHOMep

HOMy IIpll IIHTaHllll Kal'yllleK nnnoo6pa3HblMH HMIIynbC8Mll OIITHManbHOiJ: aMIInH

TYllbl (pH~. 2) H HMeeT KOnOKOnoo6pa3HYIO «tJopMy npn IIHT81IHH KaTyllleK llM

rrynbca~n TOKa CHIIyconnan~iioil: ¢opMbi, 

reaepBTOp IIHnoo6pB3HbiX HMyrrynbCOB 

noi!biTKH rrony'llll'b IIHnooopa3Hbl9 HMIIynbCbl C paOO'IHM XOllOM 6-7 MC9K 

or rnpaTpoHHoro Tpnrrepa lie rrpnaenn K ycnexy na-sa 6onbmoro apeMeHn 

ll9ll0l:IH38UIIll Tllpa l'pOHOB ( CBbillle 250 MKCeK) • TionO:lKIITen~Hhie peaynbTa Tbl 
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6binH nony"leHhi npn acnonhsoaaHHH a Ka"leCTae nepeKmo"laromnx aneMeHToa 

THpHCTOpoa. 

feHepaTop nanoo6paSHbiX aMnynhcoa TOKa co6paHhi no1.cxeMe TapaeTop

Horo Tparrepa C eMKOCTHOH KOMMyTauaeii, a OAHO US nne"! KOTOpOI'O aKniO

"leHhl KaTylliKli paeT.sUKKli ny"!Ka ( L = 0,015 rH,. R = o;3 OM) II llliOA, c;>Tee

.KaiOIIIIIH oTpRuaTenhHyiO nonyaomiy ToKa, a a Apyroe - pesRcTop, o6eene

"lRaaromRii nepesap.IIAKY KOMMYTRPYIOIIIeii eMKOeTR (pRe. 4). lloA06Hhie e~eMbi 
IlllipOKO onlieaHbl a nii:TepaType /5/ • 

PoeT TOKa a KaTylliKaX npoaeXOAHT no 3KenoHeHURanbHOMY 3aKOHy;npR

"leM naHeiiHOeTb HapaeTaHH.II TOKa o6eene"lHBaeTe.II TeMr, "'TO noeTO.IIHHa.II ape-. 

MeHR uena a HeeKOnhKO pa3 npeahllllaeT AnRTenbHOeTb HMnynhea. CnaA TOKa 

a Harpy3Ke npoaeXOAIIT no eaHyeORAanhHOMY 3aKOHY e Ha"lanhHOH ¢asoii He 

MeHee 65°, Dpli 3TOM aospaeTaHRe TOKa a Harpy3Ke (puc. 5) eoCTaan.IIeT 

He 6onee 10% OT aMnnaTyAHOI'O 3Ha"leHH.II. MHHHManhHOe apeM.II cnaAa TOKa 

B KaTylliKaX onpeAen.sieTC.II apeMeHeM aOCCTaHOBneHR.II sanapaiOIIIHX CaOiiCTa 

TnpacTopoa. B cny"lae HcnonbsoaaHa.II B cxeMe THpacTopoa BKnY-150 c ape;-· 

Me HeM· ·aoccTaHoaneHH.II 100 MKCeK cnaA ToKa a paccMaTpHBaeMoii cxeMe npo

liCXOAHT sa 1 ,2 MCeK, IIpli 3TOM aenli'lliHa KOMMyTHpyiOIIIeii eMKOCTli paaHa 

40 MK¢. 

0AH8KO B 3TOM cny'!ae An.II• o6ecne'!eHii.II aMIInliTYAHOI'O SHa'leHii.II TOKa 

180 a aeHTHnli li apyrHe aneMeHThi cxeMhi aon)I(Hbi 6biTb Bbi6paHhi Ha Harr

p.si)I(eHRe 3500 a, T.K. BBHJlY Manoii KOMMYT!ipyromeii eMKOCT!i a CXeMe aos

H!iK8IOT 6om;>Illlie nepeHanp.si)I(eHH.II, o6ycnoaneHHbie nepexoaoM aHeprHR Mar

JIHTHoro non.II, sanaceHHOH a KaTylliKaX liHJlyKT!iaHOCTU, a 3HeprlliO 3!leKTpU

'IeCKOI'O non.II KOne6aTenbHOI'O KOHTypa, COCTO.IIIIIei'O US KaTyllleK paCT.II)I(KU 

ny'!Ka U KOMMYTUpyiOIIIeii eMKOCTU (puc. 5). 

YaenU'IeHUe.eMKOCTii JlO 115 MK¢ nosaonuno CHU3UTb aenU'IUHy KOMMy

TaUUOHHbiX rrepeHanp .si)I(eHUH AO 2000 B npli B03paCT8Hllll i:J.nnTenhHOCTll SaJl

Hero ¢poRTa UMnynbca JlO 2 MCeK 1 IIp!I 3TOM apeM.II HapaCT8Hlf.II TOKa a K8TYIIIK8X 

cocraan.sieT 6 +- 6,5 MCeK. 

Hs-sa apeMeHliOI'O OTCyTCTa!f.II a HallleM p~crrop.si)I(eHiili TlipUCTOpoa Ha 

Harrp.si)I(eHne 2 r2,5 Ka nne'IH TpHrrepa BbiiionHeHhi HS HecKonhKUX nocneAO

aaTenbHO aKniO'IeHHbiX BeHTHneii, KOTOpble Jln.II paaHOMepHOI'O pacnpeAeneHU..II . 

Harrp.II)I(eHnii, IIIYHTHpoaaHbi peSHCTopaMii H eMKOCT.IIMii /6 I. 
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BcneACTaae TOI'01 "'TO nocTO.IIHHa.II apeMeHR Harpy3KH 

npeabiillaeT AnRTenhHOCTh HMnynbCa TOKa 1 a CXeMe · ao3MO 

no TOKY II HeAonyCTHMO 6onbllllie. ~epeiJ:anp.II)I(eHR.II~ a03HliKai 

AbiBaHRli f!OA)I(lii'aHH.II raC.IIIIIei'O TlipliCTOpao 3amnTa OT ne] 

neii ITO TOKY ocymeeTBn.IIeTC.II MaKeHManhHOH TOKOaoii sau 

ITRTaHR.II,, a samaTa oT ~aaapRiiHhiX nepeHanp.si)I(eHRii - pasp.siJ 

"laHHbiM rrapannenbHO KOMMYTRpyromeii eMKOCTH. 

C OKT.II6p.II 1969 I'OAa a OnbiTHOH 3KCITnyaTaURii HaXOll 

co6paHHhiii Ha T!ipliCTopax TRna. BKDY-150-3,5 II AliOAax llE 

"!eM aKnro"!aromee rrne"lo cocioHT R3 6 rrocneAoaaTenhHO aK 

CTopoa, a OTKniO'!aiOIIIee rrne'!O - US Aayx Tlip!iCTopoa li AE 

8HepreTU"leCK!ie noKa3aT~nll I'eHepaTOpOa Aayx TlliT• 

Ta6n. 1. 

Ta6mma 1 · 

as ' I r I Q) I . 0 

Q)&i 
Q) t-11:1:- OIXIE-1 • H 

Tmi ~ OQ)e-. a:J lXI 
~:sa~ 00 =HIXI P. . ~ 

~-H =as . ~ ~·~i· 
0 p,p, g reuepa:ropa t')a:J .:~ .. = >iQ) 1-t::il lXI • = 

lit fa Q)=-= H:':lt::ll ()Q) Q)C) = :JS" 
Q)O ()Q)0 oas~ PO Ptl=(l: 

~Q) ijfof OII:P, II:: lXI H a:JO 

!i ==~o S':S:H Q):JS!IXIU' Q)Q) 51''0 fof OQ)as Pol=( 
P,:S: OQ)«j :::;: () ~ Q)O Q) 

t') 01!: ::a p,p, t::liXIOI=( 

reaepa:rop 
CHHYCO-
H,ltaJILHOrO 
TOES. 170 90 II5 4,5 I5 + J 

. 

reaepa:rop 
UM006pa3-

IJO 65 HOrO TOEa 30 2,5 > IO 
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-----------------------------------------:--------;-~------

peKniO'laiOIIlHX sneMeHTOB 

JaHbl no CXeMe THpHCTOp

H3 nne'! KOTOpOI'O BKniO

= 0,3 OM) H llHO}:l1 OTCe

'Oe ~ pe3HCTop, o6ecne

mc. 4). ITono6Hhie cxeMbi 

eHUHanbHOMY 3aKOHyjnpH

'eM1 'ITO nOCTOHHHaH Bpe- · 

~Tb HMnynbca. Cnan TOKa . 

iy.c Ha'lanbHOfi ~aaofi He 

IKe ( p!iC, 5) COCTaBnSieT 

' tnbHoe BpeMH cnana TOKa 

:msr aanHpaiOIIlliX CBOMCTB 

:cTopoB BK.LlY-150 c Bpe+• 

~MaTpHBaeMoil cxeMe npo

~Hpyromefi eMKOC TH paBHa 

[nliTYllHOI'O 3Ha'leHHH TOKa 

I 6biTh Bb!6paHbl Ha Han

·M eMKOCT!i B cxeMe B03-

nepexonoM suepi'lili Mai'

cnr, B 9Hepi'lilO S[IeKTpli

I'O. !I3 KaTyllieK paCTSl)KKli 

~H!I3HTb Benli'lliHY KOMMy...: 

TaHliH AnHTenbHOCTH 3a}:l

pacTaHHH TOKa B KBTYlliKaX 

lOPHMeHHli.TUp!iCTOpOB Ha 

,liS uecKonbKHX nocneno

~oMepHoro pacnpeneneHHH 

~Mli /6 I. 

BcnencTBHe Toro, 'ITO nocTOHHHaSI BpeMeHH Harpy3KH B HecKonbKO paa 
. . 

npeBbllliaeT }:lnHTenbHOCTh HMnynhCa TOKa 1 B CXeMe · B03MOMHbl nepei'py3KH 

no TOKy H He}:lonyCT!iMO 6onbllilie . !fepeJ'IanpsrMeHHSI1 B03H!iK8l01Illie npli 3aria3-

}:lb!BaHHH f!OllMHI'aHHSl I'aCSIIIlei'O THpHCTOpa. 3alllHTa OT neperpy30K BeHTH

nefi no TOKY ocymeCTBnSieTCSl MaKCHManhHOM TOKOBOM 381IlHTOM HCTO'lHHKa 

nHT8HHSl1 a 3alllHTa. OT aBapHMHhlX nepeHanpHMeHHM - pa3pSlllHHKOM1 nO}:lKniO

'leHHh!M napannenhHO KOMMYTHpyromefi eMKOCTH, 

· C OKT.H6psr 1969 I'O}:la B OnhiTHOM 9KcnnyaTaUHli HaXO}:lHTCSI . I'eHepa TOp, 

co6paHHhifi Ha THPHCTopax THna BK.LlY-150-3,5 H .uuonax ITBKJJ-100-8, npH

'leM BKnroqaromee nneqo cocTOHT H3 6 nocnenoBaTenbHo BKnro'leHHhiX THpli

cTopoB, a OTKnlO'lBIOIIlee nne'lo - H3 llBYX THpHCTOpOB H .UBYX .UliO,[lOB, 

3Hep:r'eTH'leCKHe llOKa3aTemi I"eHepaTOpOB llBYX THUOB npHBe,u'eHhl B 

Ta5n, 1. 
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BnaroJlapn o6ner'leHIIoMy· TennoBoMy pe)Kl!M)' KaTyrneK, npu nuTanuu 

UX -OT I'eHepaTOpa nunoo6paSHbiX llMITYIIhCOB TOKa npeJlCTB,~IISieTCSI BOSMOJK

HhlM B JlalibHeiirueM ocyiUeCTBUTb llOCTOSIHHyiO pa6oTy C nOBbiiUeHHOii aMniiU

T)'JlOll nunoo6paSHbiX UMnyiibCOB npu yCIIOBUU saMeHbl CyiUeCTBYIOIUUX TUpU

CTOpOB CO cpeJlHUMU napaMeTpaMU Ha MOIUIIbie BbiCOKOBOIIbTIIbieo flpu_ aTOM 

sa C'leT COKpaiUeHUSI 'lllCIIa llOCII9JlOBaTeiibHO BKIIIO'leHHbiX BeHTRIIeii (Jlo' JlBYX . . 

B nneqe npR TUpUCTOpaX Ha 1,5 KB ) CYIU9CTB9HHO llOBb!CUTCSI H8Jl9JKHOCTb 

renepaTOpa, ·a sa C'leT nOBbillleHUSI aMlliiUTYJlbi RMnyiihCOB TOKa JlO 170 a 

UHTeHCHBIIOCTb B paCTSIHYTOM nuKe yBeiiH'lllTCSI C 55% JlO 70%. 

IlOBbimeHHe Hat:(elKHOCTH pa60Tbi KaTymeK 

CpoK cnyJK6bt KaTyrueK onpeJlenneTcn TennoBoii u paJlHBUHOHHoii ·cToii- · 

KOCTbiO SBIIHBO'lHOI'O SnOKCilJlHOI'O KOMnayHJla. 

.llnn· yny'lrueHHSI oxnaJKJleHHSI KaTyiUeK nocneJlHHe uMeiOT no JlBe napan

nenhHbie B9TBU no· BOJle • .llnSI npeJlynpeJKJl9HHSI BH6paUHil BCe Tpll BbiBOlla CBH

BBIOTCSI BM9CTe ll apMHpyiOTCSI CT9KIIOII9HTOH, llpOllllTBHHOH KOMIIBYHJlOM. 

-- flocne HenpOJlOIIJKilT9IIbHOll TpeHUpOBKil HOBbiX KaTyllleK I'aSOOTJleiieHUe 

KOMII8YHJla.K-156,_oTBepJKJl9HHOI'O 1IOIIHSTllii9HIIOIIIlaMRH0~ 1 npaKTll'leCKH OT

CyTCTByeT. ITeperpeB' 11 npo6oii KOMnayHJla, Ha6nroJlaBruniicn paHee B soHe Kpe

nnmHX · 6onToB, 6bW ycTpaueu saMeHoii MeTannnqecKoii apMaTyphi CTeKnoTeK-

CTOnUTOBb!Mil BTYIIKaMR ll npoKIIBJlKaMilo 

HeCMOTpSI Ha TO, 'ITO KaTylllKil OTCTOSIT Ha 70 MM OT cpeJlHeii nnOCKOC

TR KaMepbl yCKOpllT9IISI1 o6paiUeHHaSI K nyqKy liOBepXHOCTb KaTyllleK liOJIBep

r:'aeTCSI CHIIhHOMY paJlHaUROHHOMY BOSJieiicTBHIO. ITpnMepno 'lepes nonroJla 

06HapyJKHBaeTCSI BSJlYTHe KOMIIayHJia· ; a 'lepe3 I'Oll B HapyLKHOM cnoe ( TOnll.lU

HOii OKOIIO 10 MM) OCTaeTCSI nUIUb HanonHIIT9IIb - KBapU9Bhlll ll9COK1 KOTOp~Jii 

nocTeneHHO ocbmaeTcSI. Kpail:HHe_ BIITKH oronsrroTcH, coxpaHsreTCH mtruh uso

IISIUUSI CT9KIIOII9HTOll. Jly'llll!Ie SK3e.MIIII'ilpLI KaTyllleK pa6oTaiOT B. Te'leHUe 

2 neT R llOJIII9JKaT SaMeHe BBIIJIY HapyrueHIHI MeXaHIPI9CKOii CBSI31l MeJKJlY 

BIITKaMII. · 

IToBbillleHIIe IIaJle)KHOCTil KaTyrncic 11 ucTO'lHHKa nHTBHIISI noanonuno 

o6ecne'lUTh pa60TY CI!CTeMhl paCT5DKKl! JlO 2500 'JaCOB B I'OJl. 
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ABTOpbi BbipaLKaiOT 6naroJlapHoCTh B.C. PoranoBy sa 

MeTpOB paCTSIHYTOI'O ny'lKa ll o6cyLKJl9Hile nony'leHHbiX pesynb 

¢epoBy sa nonesHhie JlllCKyccHH, K.A.· Baii'lepy sa aKTRBHoe 

Tax· no IIOBbillleHuro cpoKa cnyJK6bi KaTyrneK, H.IT. Ce'leHOBY 

sa yqacTue B MOHTaLKe n nanaJlKe reuepaTopoB. 

nnreparypa 

I. B.JJ. JlaHHJIOB, JJ.B. EH'leBH'l H t:lp. YsenH'leHHe t:f/IHrenbl 

ny'lKOB qacrHU CHHXpOUHKnorpoHa OJJH~ Ha 680 ~as. A 

19, Bbiii. 5, crp. 289-292, 1965. - .. 
2. B.JJ. JlaHHnos, JJ.B. EH'leBH'l rr t:lp. Ycrpolicrso CHCTeMbi 

IIpOTOHOB CHHXpOUHK/IOTpoHa Ha 680 ~3B, -rJpenpHHT OJJH 

HB, 1965. 

a. B.r. 3HHOB H. t:lP· BpeMeHHBH CTpyKTypa IIY'lKOB 'lllCTHU, 

CHHXpOUHKJIOTpOHa OJJHJJ, ATOMH8H aHepr!fH1_~·Bbiii, 6, Cl 

4. B.JJ. JlaHHJIOB, E.JJ. Po3aHOB H t:lp. CneKTpbi aMIIJIHTYt:l p. 

CHll/IbHbiX 6eraTpOHHblf' KoneollHHH B CHHXpOUHK/IOTpOHe I 

OJJHJJ, ?9-3968, Jly6Ha, 1968 •. 

5. B.ll. Py6u_oa, n.A; Cat:lOBG_KHH, A.C. cfJHJI8TOB. CHCTeMbi c 

BbiMH t:lBHrarenHMH t:{JIH MerannyprH'leCKOH ,IIPOMbiW/1€ 

rHHu, 1967. 

6. cP.r. AMeiiHH, B.B. Bparomo6oa H.t:lp. KpeMHHeBble aeHTHJIH 

PyKonncb nocTynnna B U31!aTe1IbCKnii oT 

26 UIOHQ 1970 ro11a. 
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ABTOpbi Bbipa:>KaiOT 6naroJJ.apHOCTb B.C. Poraaony aa H3MepeHHe napa

MeTpoB pacTHHYTOI'O nyqKa H o6cy:>KJleHHe nonyqeHHblX peaynbTaTOB, 8.A. ITon

I}JepoBy aa noneaHbie JlHCKyccHH, ~.A. Eall:qepy aa aKTHBHOe yqacTne B pa6o

Tax no DOBb!llleHHIO cpoKa cny:>K6b! KaTymeK, H.IT. CeqeHOBY H r.M. CopOKHHY 

aa yqacTHe B MOHTa:>Ke H aanaJJ.Ke reaepaTopon. 

IIHreparypa 

1. B./1. JlanHnoB, 11.B. EH•IeBH'l fl 11P· YaenH'leHHe 11niiTenbHOCTH HMIIynbcon 

IIY'lKOB qacruu cunxpouHKnorpoHa 011 H/1 Ha 680 M.9B, A TOMHaH .9/leprsm, 

..!.!!! Bbll1, 5, crp. 289-292, 1965. 

2. B./1. Jlanunoa, 11.B. EH'leBH'l H 11p. Ycrpoiicrao cucreMbi pacTH)f(KH rry'lKa 

nporoHOB cunxpouuKnorpoHa sa 680 M.9B, BpenpHHT 011HI1, P-2281, Jly6-

HB, 1965, 

3. B.r. 3HHOB H·I1P· BpeMeHHBH crpyKrypa ny'lKOB tiacrHu, BbiBet1eHHbiX us 

CHHXpouHKnorpolla 011HI1. AroMHan .9/leprHn,_g}_,-Bbm. 6, crp. 445~449, 1966. 

4. B.I1. JlaHHnoa, E.I1. Posa/loB fl 11p. CneKTpbr aMnnlfTY/1 pat1flanbHbiX · H aK

CJfBnbHbiX 6erarpOHHbiX KOne68HJfH B CJfHXpOUJIKnorpoHe 0/1HI1. Jlpel1plfllT 

011HI1, P9-3968, Jly6Ha, 1968. 

5, B.Il. Py6u_oa, /I,A.- Cat10BC.Kflii, A. C. cfJf!naroa. CJfcreMbi c CflnOBbiMfl .uutro

BbiMH /1BJfrBTenHMH t1nH MeTannyprH'leCKOH _npOMbii11neHHOCTH. "::Jnep

rHH", 1967. 

6, cp,r, AMelrflH, B.E. Eparomo6oa u .11p. KpeMHHeBbie BeHrunu. "31Ieprun", 1988, 

PyKonucb nocTynuna B U3i18TerrbCKtll1 OTilerr 

26 urou~t 1970 ro11a. 
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Pnc. 1. lfMnynbChl TOKa CHHyCOH!18nbHOii ljJOpMbl B KaTyiiiKaX paCT51lKKH ny'I
·Ka ( 1) 1 paCT51HyTbiii Me30HHhifi ny'IOK npn CHHyCOH!IanbHOM TOKe (2) 

1 
HM

nynbCbi roKa nnnoo6pa3Hoii ljlopMhi ( 3), pacT51HyThiii Me3oHHhiii ny'IoK npn 
nnnoo6pa3HOM HMnynbce TOKa (4). nyHKTHpOM noKa3aH nepBhiii HMnynbC 
C B'l! MHKpOCTpyKTypoii. 

Pac. 2. OcunrinorpaMMa paCT51HyToro Me3oHHoro ny'!Ka npn 1 

IIIeK nanoo6pa3HhiMH HMnynhCaMH TOKa. 



'· 
KaTyWKaX paCTH*KH ny~

nanbHOM TOKe (2), HM-

ili M9SOHHbili ny~OK UpH 

:a3aH nepBbili HMnynbc 

"· 

p 11c, 2, Ocu11rinorpaMMa paCTHHyToro M930HHOI'O ny~Ka np11 ,ni!TaHHII KaTy

weK Ul!nOo5pa3HblMH HMnynbCaMH TOKa, 
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Pnc. 3. CxeMa KoppeKIUIII cTpyKTYPbi pacTSIHyToro ny'IKS Me30HoB HeiiTpoH
. Hb!M npo6HI!KOM. 
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Pnc. 4. TipnannnHanbHaSI cxeMa reHepaTopa nnnoo6pa3HbiX ~~~ 
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PHc. 4. npliHUiinHanbHaH cxeMa reHeparopa nHnoo6pa3HhJX HMnynbCOB TOKa. 

13 



( ______ A ~~---

2 
____ _,A , "----

~,. 

3 

4_ 

5 

6 

P11c. 5. BKnro'laiOIUlle ynpasnmoume KMnyllhcbr ( 1), OTKnro'larowHe ynpasnmo
IIIHE! HMnyllhCbi (2), HMny.llbCbi TOKa B KaTyWKax (3), HanpSDK9HHe Ha KaTyW
KaX (4), HanpSDKeHHe Ha nepBOM nne'le TpRrrepa (5), HanpH~eHHe Ha BTOpOM 
nne'le TpHrrepa (6)~ 
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