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EbiCTpoAeAcTBYJOWHA HMnyllhCHbiA raaOBbiA paap!IAHIIK 

6onbWOA MOWHOCTH 

B pa6oTe o6cylKil8JOTCll peaynbT&Tbi HCCneJloBaHHll 6biCTpOAeAcTBYIO

mero TpexnpoMell<yTO'IHOrO B03JlYWHOrO HCKpDBOrO pa3pllllHHK8 C XOMMyTa

UHeil 60ilbWOII MOWHOCTH. YcT8HOBneHO, qTO paapllllHIIK CO CTOllpOUeHTHOA 

31jM!JeKTIIBHOCTbJO MOll<eT Cp868TbiB8Tb C qaCTOTOI HeCKOnbKO COT repU II 

KOMMYTIIPOB8Tb MontHOCTb B IIMnynbce B aecxollhKO MBT. XapaKTepHoe 

BpeMll 38Jlepli<KII cpa6aTbiB8HIIll - 60 HC, BpeMif paa6pOCa - 5 HC II Jlnii

TenbHOCTb HapaCTSHH~ nepeJlHero ~pORTS HMHynbC8 - 10 HC. Paap!IAHHK 

IIMeeT HeCnOli<HYJO KOHCTpyKUIIJO, npOCT B HSCTpOAKe II H8Jlell<eH B 9ltCHnya-

T8llllllo 

Pa6oTa BbinOnHeHa B na6oparopHH MepHblX npo6neM OH.RH. 
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Lytkin L.K. et al. P13 - 10716 

Quick-Acting Pulse Gas Spark Gap of Eigh Power 

The results of investigation of quick-acting triple 
air spark gap of high power are discussed. It is deter
mined that the spark gap of 100% efficiency nas operating 
frequency of several hundreds of Hz and commute impulse 
power of several MV. The charaderistic delay time is 
60 nsec, Jetter time being 5 nsec. The spark gap con
struction is not complicated, it is easily tuned and 
reliable in operation. 

The investigation has been performed at the 
Laboratory of Nuclear Problems, JINR. 
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K HaCTOJI~eMy opeMeHH rrpe;:vw)l(eHo HeCKOJibKO oapuaH

TOB ra30BhlX HCKpOBhlX pa3pHAHHKOB )),JIJI ~OpMHpOBaHHJI 
BblCOKOBOJibTHblX HMITYJibCOB IIHTaHHJI HCKpOBblX KaMep. 

Hau6onee yAa'IHbiM H3 HHX, Ha Haw B3rJIBA, JIBJI.HeTcJI 

Tpex3a3opHbiH ucKpoooii: pa3pHAHHK, orrucaHHblH B pa6oTe 
1 II. 

P a3 PH.H.HHK o6naAaeT 6onhWHM 6biCTPOAeiicTBHeM H xopo

WHMH HMITYJibCHO- BpeMeHHbiMH xapaKTepHCTHKaMH. 0AHaKO 

MOmHOCTb, KOTOpyiO MO)I(eT KOMMYTHpOBaTb 3TOT pa3pJIA

HHK, .HBJI.HeTCJI oecbMa orpaHH'IeHHoii. IIpH'IHHOH TOMY cny

)I(HT MaJIOCTb BeJIH'IHHbl IIO)),)I(Hra10mero IIpOMe)l(yTKa, paB

HOrO 100 M KM. llpH 60JibWHX TOKaX KOMMyTaiJ,HH TaKHe 

MaJible rrpoMe)l(yTKH, HaXOAJI~HeC.H B6JIH3H OCHOBHOrO KaHana 

pa3pHAa, 06bi'IHO O'leHb 6biCTpO 3aCOp.HIOTCJI OKHCJiaMH. 

3TOT 3~~eKT OC06eHHO HHTeHCHBHO IIpOJIBJI.HeTCJI IIpH pa60Te 

pa3pHAHHKa Ha B03Ayxe. BTopoii: HeAOCTaToK o6cy)l()).aeMoro 

pa3pHAHHKa CB.H3aH C pe3KO Bblpa)l(eHHOH 3aBHCHMOCTbiO 

BpeMeHH 3a)),ep)I(KH H BpeMeHH pa36poca cpa6aTblBaHHJI 

OT BeJIH'IHHbl IIO)),)I(Hra10mero rrpoMe)l(yTKa. 3TO o6CTOJITeJib

CTBO Tpe6yeT TmaTeJibHOH IOCTHpOBKH CHCTeMbl IIO)),)I(Hraro

mero 3JieKTpO)).a. B CJiyqae KOMMyTaiJ,HH 60JibWHX TOKOB 

06bi'IHO Ha6JIIO)),aeTC.H HHTeHCHBHOe BblrOpaHHe 3JieKTPOAOB 

B MeCTaX IIO)),)I(Hra, 'ITO C HeH36e)I(HOCTbiO IIpHBO)),HT K He

paBHOMepHOMY yoeJIH'IeHHIO IIO)),)I(HraiOmero rrpoMe)l(yTKa H, 

KaK CJie)),CTBHe, HapyrneHHIO IOCTHpOBKH 3JieKTPOAOB. 

Harna 3a)),a'la COCTO.HJia B TOM, 'IT06bl pa3pa6oTaTb 

BblCOKOMOmHbiH ra30BblH pa3p.ll)).HHK Ha OCHOBe IIpHHIJ,HIIH-
~ fll 

aJibHOH cxeMbl pa3PHAHHKa' I , coxpaHHB B HeM oce rrono-

)I(HTeJibHbie BpeMeHHbie H HMIIYJibCHble xapaKTepHCTHKH, HO 

ycTpaHHB OTMe'leHHbie BblWe He)).OCTaTKH. 
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KoHCTPYKUHR npe~naraeMoro pa3pR~HHKa noKa3aHa Ha 

puc. 1. Pa3pR~HHK npe~cTaBnReT co6oii. THnHqHyiD Tpex

npoMe)l(yToqHyiO 3lleKTpO~HYID CHCTeMy, B KOTOpOH npoMe

)I(YTOK 1-2 RBnReTCR OCHOBHbiM, 2·3 - llO~)I(HraiDIUHM H 

4-5 - wyHTHPYIOIUHM. llpHHUHnHanLnoe oTnHqHe ~aHHoro 
pa3pR~HHKa OT OllHCaHHOrO BiJi COCTOHT B TOM, qTO llO~
)I(HraiOIUHH npoMe)l(yTOK 2-3 CO~ep)I(HT KepaMHqecKyiD BCTaB· 

KY c 6onhwoii. ~H3neKTpHqecKoii. nocTORHHOH, H3roToaneHHYIO 

H3 npoMLiwneHHoro Tpy6qaToro 3neKTpHqecKoro KOH~eH

caTopa MapKH KTK -75. U.HnHH~pHqecKaR BCTaBKa nnoTHO 

noca)l(eHa Ha cTep)I(Heaoii. 3neKTpo~ 3 H 3aHHMaeT aecL 

npoMe)l(yTOK 2-3. 0CHOBHWe pa3Mepw H KOHCTpyKTHBHWe 

Puc. 1. KoHcmpyK(#UJI ucKpoeozo pa3p.ROHUKa. 1 - aHoo, 
8blnO/IH€HHbiU U3 /lamyHUj 2 - Kamoo, U32011108/I€HHbiU U3 
HepJKaeero~eii cma11u; 3 - nooJKuzaro~uii 3/leKmpoo, ebmoA
HeHHblii Ha OCH08e aemOM06U/IbHOU 3ana/lbHOU C8€'lUj 4-5 • 
ecmaeKu wyHmupyro~ux 3/leKmpoooe, 8blnO/IHeHHbre U3 He
pJKaeero~eii cma11u; 6 - KepaMu'lecKaJI l#U/IUHOpu'lecKa.R 
emyAKa, npuzollloeAeHHa.R U3 mpy6'lamozo 3/leKmpu'lecKozo 
KOHOeHcamopa muna KTK- 75. 
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Puc. 2. CucmeMa noo
JKuzaro~ezo 3/leKmpooa. 
06o3Ha'leHUJI me JKe, 
'lmo u Ha puc. 1. 

fJ2.5 -

M18 

M22 

c:::::t 
~ 

oco6eHHOCTH cHcTeMhi no~)I(HraiOmero JneKTpo~a, BLmon

HeHHoro Ha OCHOBe aBTOM06HnhHOH 3ananbHOH CBeqH, llOKa· 

3aHhi Ha puc. 2. CxeMa JneKTpHqecKoro BKnJOqeHHR pa3pR~

HHKa H3o6pa)l(eHa Ha puc. 3. Pa3pR~HHK pa6oTaeT cne~yiOIUHM 
o6pa30M. llO~)I(HraiOIUHH HMllYllhC OTpHUaTenhHOH nonRpHo

CTH qepe 3 RC- uenoqKy nocTynaeT Ha no~)I(HraiDIUHH JneKTpo~ 

3 /eM. puc. 3/ H C03~aeT CHllhHhiH rpa~HeHT 3neKTpHqe

CKOrO llOllR Ha BHeWHeH TOPUOBOH llOBepXHOCTH KepaMHqe

CKOH BCTaBKH. 3TO npHBO~HT K llOBepXHOCTHOMY HCKpOBOMY 

np06010 H YCHneHHIO 3lleKTpHqeCKOrO llOllR B OCHOBHOM 

npoMe)l(yTKe Ha BenHqHHY, paBHYIO llOllOBHHe aMllllHTY~hl 

BXO~HOrO HMnynhca. flo~ ~eHCTBHeM llOBepXHOCTHOH HCKpW 

H YCHneHHOrO llOllR B OCHOBHOM npoMe)l(yTKe B03HHKaeT 

3lleKTpHqecKHH npo60H H npOHCXO~HT KOMMyTaUHJI pa6oqero 

HanpR)I(eHHR ua qepe3 WYHTHPYIDIUHB 3a3op Ha pa6oqyw 

Harpy3KY R H . 

3KcnnyaTaUHR 3Toro pa3pR~HHKa noKa3ana, qTo npH 

HanpR)I(eHHH U
8

=9 KB H ToKe KOMMyTaUHH 1,5 KA pa3pR~HHK 
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KHazpyJKe 
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Puc. 3. 3AeKmpu'lecKaJI cxeMa BKA10'leHUJI pa3pJIOHUKa. 
06o3Ha'teHUJI 1-6 me JICe, 'IIIlO u Ha puc. 1; Ua - pa6o'lee 
HanpJIJICeHue; R 3 - pe3ucmopHaJI(#enb 3apJIOKU HaKonumeAbHOU 
3A€K111PU'leCKOU eMKOCIIIU ca' RH - Hazpy3Ka; u 110/\ - nooJICu-
2Q10IJIUU UMnyAbCi Ol - 3Q30p, 8bi6UpaeMbiU U3 YCAOBUJI 
o6ecne'teHUJI C1/IQ1/IU'l€CKOU 3A€K111PU'l€CKOU npO'lHOCIIIU npu 
HanpJIJIC€HUU U

8 
; 02 - 6epe1/ICJI U3 YCA08UJI o6ecne'teHUJI 

UMnYAbCHOU 3A€K111pU'leCKOU npO'lHOCIIIU npu HanpJIJICeHUU 
U = l/2U IIOI\ • ,l(AJI U not\ = 5 KB npu pa6o111e pa3pJioHuKa Ha 
eo3oyxe o

2 
= 0,45 MM. 

HMeeT pecypc pa6oTLI CBLIUie 106 cpa6aTbiBaHHH. IIo.D.
JKHraiOmaH HCKpa paBHOBepO.IITHO B03HHKaeT IIO BCeMy 
rrepHMeTpy TOpu.a KepaMH'IeCKOH BCTaBKH. lJaCTOTa cpafia
TbiBaHH.II MOJKeT COCTaBllJITb HeCKOllbKO COT repu.. BpeM.II 
«<JopMHpoBaHH.II rrepe,D.Hero «<JpOHTa HMIIYJibCa Ha pe3HCTOpHOH 
uarpy3Ke B uecKOJibKO OM cocTaBJI.IIeT - 10 He. OcHOBHble 
pe3yJihTaTbl HCIIbiTaHHH pa3p.II,IJ.HHKa Ha B03,nyxe rrpe,n

cTaBJieHbl B cne,nyiOil.(HX Tpex Ta6nuu.ax. 
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Ta6Auf.#a 1 
Pa3pJH)HuK HQCIIIpOeH HQ caMo3anycK npu 

--
BenH'IHHa uanp.IDKeHH.II 

ua, KB, UllOA = -5 KB 9 8 

BpeM.II 3a,D.ep)I(J(H 
cpafiaTbiBaHH.II, HC 60 80 

BpeM.II pa36poca 
cpafiaTbiBaHH.II ,HC 5 10 

Ta6AUf.#a 2 
Pa3pJIOHUK HQCIIIpOeH Ha caMo3anycK npu 

BenH'IHHa uanp.HJKeHH.Il 

ua, KB, UllOA= -5KB 5 4 

-
BpeMJI 3a,D.ep)I(J(H 
Cpa6aTbiBaHHJI, HC 60 60 

BpeM.II pa36poca 
cpafiaTbiBaHH.II, HC 5 10 

Ta6Aul#a 3 
Pa3pJIOHUK HQCIIIpOeH HQ caM03anycK npu 

-
AMIIJIHTY ,na IIO,LlJKHraiOil.{e ro 
HMIIYJibCa 

UnoA , KB 5 4 
U = 9 KB a 
-
BpeM.II 3a,nep)I(J(H 
cpafiaTblBaHH.II, HC 60 60 

BpeM.II pa36poca 
CpafiaTblBaHH.II, HC 5 10 

ua = 10 KB 

7 6 

100 120 

15 25 

u = 
a 5,5 KB 

3 2 

80 100 

10 20 

ua = 10 KB 

3 

70 

10 
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IlpHBe)l,eHHbie J],aHHbie CBHJ],eTeJibCTBYIOT 0 XOpOlliHX 

HMnyrrLcHo-apeMeHHhlX xapaKTepucTHKax paJpHJ],HHKa u 

BLICOKOH ero 3KcnrryaTauuouuo:H Ha)l,e)I(HOCTH. PaJpHJ],HHK 

MO)I(eT 3<lJ<IJeKTHBHO HCITOJib30BaTbCH KaK B UeiTHX HMITYJibC

HOro ITHTaHHH HCKpOBbiX KaMep, TaK H KOMMYTHPYIOIUHX 

3JieKTpOHHbiX UeiTHX MOIUHbiX CHJIOBbiX YCTaHOBOK. 

B JaKrrroqeuue aaTopbi Bhlpa)l(aiOT npHJHaTeJILHOCTL 

A.A.THnKHHY Ja o6cy)l()].eHHe peJyJILTaToa pa6oThl, a TaK)I(e 

B.lf.Opexoay H H.M.c;l>eJ],opoay Ja noMOIUL a HJroToarreHHH 

pa3pHJ],HHKa. 

Jlumepamypa 

1. A.tteKceea r.,a., Xa3UHC ,l(.M. OH.RH, P13-8390, ,l(y6Ha, 
1974. 
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PyKOITHCb ITOCTYITHJia B H3J],aTeJibCKHH OTJ],eJI 
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