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S U M M A R Y 

The flashover along the surface of the 
bushing model made of monolithic teflon has 
been investigated in liquid boiling helium 
and nitrogen depending on the thickness (8) 
and length (L) of the insulator when a vol
tage of 50 Hz was smoothly increasing. Com
parative tests have been carried out in 
warm gas helium, oil and air. The dependence 
of the flashover voltage (Un) on the insula
tor length in liquid helium was found to be 
qualitatively different from similar depen
dences in other media. Thus, when L changes 
from 0 to 40 mm in liquid helium, an increa
se of the flashover voltage is not observed. 
Moreover, the samples with L< O,i.e., with 
the length of a grounded electrode (exter
nal tubes-electrodes) larger than that of 
the isolation itself, have mean values of 
U fl higher than at L :;: 0. For example, for 
the samples with A = 5 mm at L = -15 mm, Un 
increases, on an average, by 40%. A similar 
effect is not observed in liquid nitrogen. 
The dependence of Un on 8 (within 3-20 mm) 
is in liquid helium approx. the'same as in 
oil. The data obtained are probably an evi
dence for a decisive influence of the vol
tage, when gliding discharges appear, upon 
Ufl in liquid helium. We indicate possible 
reasons for reduction of the gliding dis
charge voltage along the insulator surface 
in liquid helium in comparison to other me
dia. In connection with this, it may turn 
out that the increase in the isolation - -
length of the bushing is not worthwhile to 
rise its electrical strength in liquid he
lium. 

Ba:>KHbiM KpuTepueM ,I(JIJI Bb160pa KOHCTPYKUUU npoXO.I(HbiX 

u30JIJITopos, pa6oTaiOIUHX B o6bi'IHbiX ycnosuBx, JIBJIJieTcJI 

so3pacTauue uanpB:>KeHuJI nepeKpbiTUJI ( Unep ) c ysenu'le

uueM pa3pB.I(Horo paccTOJIHUJI L I cM. 3CKU3 ua puc. II. 
TaK, .I(JIJI ra3oB u :>KU.I(KOCTen 3MnupuqecKue JasucuMocTu 

lJ ( L) DPB HOpM&JibUOB Teunepa Type UMeJOT BB,I(/ l/ : nep · 
m 

unep = A • L I ,I(JIJI MaJibiX L I UJIU 

U = U + B • L 0 I ):(JIB 6oJibWUX L I, nep ~K 

r.I(e UeK = C • i\k- uanpB:>Keuue noJIBJienuJI CKOJib3JIIUux pa3-

PB.I(os; A - Tonmuua .I(U3JieKTpuKa u30JIJITopa; A , R , C , 
m , n , k - K03$1luuueHTbl, 3aBHCJIIUUe OT MaTepuaJia H KOH· 

cTpyKuuu U30JIJITopa, cpe.I(bi- y ero nosepxuocTu, <!JopMbi 

B03,I(eHCTBYIOIUero uanpB:>KeHHJI. 

.D.nB ycTanosneuuJI CBJI3U U11e c L u ;\. npoxo.I(HbiX 

U30JIJITOpOB, norpy:>KeHHbiX B cso8o,I(HO KUllJIIUUH :>KH,I(KUH 

renuu 14,2 K, I am/, 6biJiu Bbmonueubi ce.-puu ucnbiTauuu 

Ha MO,I(eJIJIX TaKUX U30JIJITOpOB. 

I130JIJIUUOHHbie OCTOBbl /puc. ll MO.I(eJieH npOXO,I(HbiX 

H30JIJITOpOB /scero UCllbiTaHO CBbJWe 30 o6pa3UOB pa3JIU\f· 

HbiX pa3Mepos/ U3rOTaBJIUBaJIUCb U3 MOHOJIUTHOrO <iJTopo· 

llJiaCTa • 4, a 3a3eMJieHHbie BTYJIKU H TOKOBe.I(yiUHe CTep:>K· 

HH • H3 .I(IOpaJieBbiX Tpy60K. 06a 3JieKTpO,I(a HanpeCCOBbiBa· 

JIHCb Ha H30JIJIUHOHHbiH OCTOB C HaTJirOM, TaK 'ITO npH HCllbJ· 

TaHHJIX B BepTHKaJibHOM llOJIO:>KeHHH OHH He C,I(BHraJIHCb 

OTHOCHTeJibHO Hero /npH ;\. ,I(O 5 MM/. 

llpu ucnbiTaHHJIX H3MepHJIHCb linep npu H3Meueuuu L 
OT 0 ,I(O 40 MM H _\ OT 2 ,I(O 20 MM. Pa3JIU'IHbie cepHH UCllbl • 

TaHUH /3aJIHBKH/ Ha O,I(HHX H TeX :>Ke HJIU O.I(UHaKOBbiX 06pa3 • 

uax npoBo.I(HJiucb paJHbiMu ucnhna TeJIBMu. B O.I(HOH cepuu 
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A 
0 5 10 15 2.0 "'"' 

Puc. 1. 3a6ucuMocm& HanpJIJICeHUJI nepeKpbtmuJI (Unep ) Mo
oeAeil npOXOOHOZO U30AJimOpa om mOArJIUHbt U30AJiljUOHH020 
ocmo6a 6 pa3HbiX cpeoax: 1 - JICUOIWM a3ome, 2 - JICUOKOM 
zeAUU, 2a - MUHUMQAbHble 3HQ'IeHUJI Unep 6 JICUOKOM zeAUU, 
3 - za3oo6pa3HOM zeAuu /293 K/. KpecmuKoM omMe'leHbl oaH
Hbte ucn&tmaHuil 6 mpaHcrfiopMamopHoM MacAe /45 KBiJ/ 
/2,5 MM/; OAJI 6CeX KpU6biX, KPOMe 3, OAUHQ U30AJiljUOHH020 
ocmo6a L =0; KPU6aJI 3 - OAJI o6pa3fl06 c L =10 MM. 
CmpeAKaMu omMe'leH pa36poc 3KcnepuMeHmaAbHbiX 3Hat~e
HUil, npJIMbiMU t~epmO'IKQMU - 006epumeAbHbiU UHmepaaA 
c K03{/NfJUflUeHmoM HaOeJICHocmu a = 0,95. A - U30AJiflUOHHbiU 
ocmo6 MooeAu npoxooHozo U30AJimopa, E - 3a3eMAeHHaJI 
amyAKa, B - moKoaeoyr~~uu cmepJKeHb. 
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ucnblTaHHH !'!. H L o6pa3n;oa no,A6HpaJIHCL TaK, 'IT06bl no 

pe3yJILTaTaM 3TOH cepHH MO)I(HO 6blJIO CY.AHTb 0 xapaKTepe 

3aBHCHMOCTH U rrep< !'!., L) , TaK KaK H3BeCTHO, 'ITO 3JieKT

pH'IeCKa.fl npO'IHOCTb )I(H,KOrO reJIH.fl 3aMeTHO MeH.fleTC.fl 

oT 3aJIHBKH K 3aJIHBKe 12 • B Ka)I(,AOH cepHH HCllblTblBanocL 

,AO ,AeC.fiTH MO,AeJieH H30Jl.fiTOpOB. C yqeTOM TOrO, 'ITO pa3-

P.fi.AHble xapaKTepHCTHKH )I(H,AKoro reJIH.fl no,Aaep)l(eHbl 6oJIL

woMy pa36pocy /3,4,/, 6blJIH npe,AyCMOTpeHbl llOBTOpHble 

HCllblTaHH.fl. 0qepe,AHOCTb HCllbiTaHHH o6pa3D;OB C pa3HblMH 

L 6blna cnyqaB:HoH, Ka)I(,AblH o6pa3en; no,Aaepranc.fl nepeKpbl

THIO .AO 10 -;- 30 pa3 3a O.AHY 3aJIHBKY. Mo,AeJIH H30JI.f1Topoa 

pa3MeiD;aJIHCb B KpHOCTaTe KaK ropH30HTaJibHO, TaK H Bep

THKaJibHO. ~Jl.fl cpaBHeHH.fl pe3yJILTaTOB o6pa3D;bl H30JI.fi

TOpOB HCllblTblBaJIHCb B B03,Ayxe, TpaHcciJopMaTOpHOM MaCJie, 

ra3oo6pa3HOM reJIHH /293 K/ H )I(H,AKOM KHn.fiiD;eM a3oTe 

/77 K/. 

K~ 1llnep. 

L 
-10 MM 

Puc. 2. 3a6ucuMocm& HanpJIJKeHUJI nepeKpbtmUJI o6pa3fl06 
c !'!. = 3 MM om paccmoJIHUJI L a pa3HbiX cpeoax: 1 - xuoKoM 
a3ome; 2 - mpaHcrfiopMamopHOM MacAe /45 KBiJ/2,5 MM/; 
3 - xuoKOM zeAuu /3awmpuxoaaHHaJI o6Aacm&/; 4- ao3oyxe; 
5 - za3oo6pa3HOM •enAOM /293 K/ zeAuu. 
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HcnbiTaHBJI npoao.u;HnHcb Ha BbiCOKOB~JifTHOH ycTaHOBKe 

C reJIBeBbiM KpBOCTaTOM ¢ 300 MM 5 , CHa6)KeHHbiM 

cneu;BaJibHOH 3JieJ<TpOMeXaHBqecJ<OH qaCTbiO: B cepe,D;HHe 

KpbiWKH KpBOCTaTa ycTaHOBJieH npOXO,IJ;HOH H30JIJITOp ¢30 MM, 

o6pa30BaHHbiH ,D;eCJITbiO H30JIBpOBaHHbiMB npOBO,D;aMH MapJ<B 

IIBB, KOTOPbie coBMeCTHo c <llnaHu;eM H3 Hep)KaBeroiD;eB: 

CTaJIB 3aJIHTbl 3nOKCB,IJ;HbiM KOMnayH.I{OM. HanpJI)KeHHe 50 rll,' 
no.u;aaaeMoe Ha o6pa3D;bi OT HcnbiTaTeJibHoro TpaHc<llopMaTo

pa, nnaBHo yaenuquaanocb co cKopocTbiO 0,3 .;- 1,0 KBiJ ·c-1• 

IlpH paJpJI,u;e B,D;OJib noaepxHOCTH o6pa3u;a cpa6aTbiBano 

THpa TpOHHOe YCTpOHCTBO 6biCTporo OTKJIIOqeHHJI HH3KO

BOJibTHOH 06MOTKH TpaHc$opMaTopa. 

PeJyJibTaTbi HCnbiTaHBH B )KH,D;KOM renuu Ha o6pa3u;ax 

c L =Ono.u;Taep,u;HJIB HJBeCTHYIO JaBHCBMOCTb Unep ( ~) 
HanpJDKeHHe nepeKpbiTHJI B03paCTaeTk C yBeJIHqeHBeM TOJIID;B· 

Hbl B30JlJID;BOHHOro OCTOBa, KaK ~ /B HaWHX YCJIOBHJIX 

k::. 0,6/. Ha puc. 1 npe.u;cTaBJieHbl cpe.u;Hue JHaqeHHJI, 

BeJIHqHHbl pa36poca 3KCnepBMeHTaJibHbiX ,D;aHHbiX H .1\0BepB

TeJibHble HHTepaanbi I c Ko3<1l41Hu;HeHTOM Ha,u;e)KHOCTB 

a= 0,95/ HanpJI)I(eHBH nepeKpbiTHJI, nonyqeHHble npu Tpex 

JaJIBBKaX. }J;JIJI cpaBHeHHJI npHBe,D;eHbl ,D;aHHbie HCnbiTaHHH 

B )I(B,IJ;KOM aJOTe, TpaHc<llopMaTOpHOM MaCJie H TenJIOM 

/293 K/ raJoo6pa3HOM renuu. lfHTepecHo OTMeTHTb, qTo 

3HaqeHBJI Une , nonyqeHHble Ha O,IJ;BHaKOBbiX 06pa3n;ax B 

)I(H,IJ;KOM renD~ H CYXOM TpaHc<llopMaTOpHOM MaCJie, 6JIH3KH 

Me)l(,u;y co6oB:. 

O.u;HaKo npu acex ucnbiTaHHJIX B )I(B,D;KOM renuu He 6Mno 

o6Hapy)l(eHo yaenuqeHHJI U nep c poe ToM L /puc. 2 H 3/. 

lionee Toro, ao Bcex cnyqa.11x 6biJIO OTMeqeHo, qTo cpe.u;Hue 

JHaqeHH.II Unep npu L =0 HecJ<OJibKO BbiWe, qeM npu L>O. 
IloKa3aTeJibHbl B 3TOM OTHOWeHHH pe3yJli~TaTbl, nonyqeHHble 

Ha o6pa3u;ax, y KOTOpblx paccTOJIHHJI L 6biJIH Heo.u;HHaKOBbl. 

HanpaMep, npu HCnbiTaHHH o6pa3u;a c ~ =5 MM .H L =0 

B 10 MM BCe nepeKpbiTBJI npOHCXO,IJ;HJIH no noBepXHOCTH 

,IJ;B3JieKTpBKa CO CTOpOHbl o6pa3u;a C L =10 MM, a He no 

Topu;y BJOJIJITopa c L =0. 06 3TOM MO)KHO 6blno c yaepeH

HOCTbiO Cy,D;HTb no qeTKHM TOHKBM CJie,D;aM- ",u;opO)KKaM", 

KOTOpble OCTaBJIJIJI pa3p.II,D; B )I(B,IJ;KOM reJIBB Ha B30JIJID;BOHHOH 

noaepxHocTH o6pa3n;OB. IIpuqeM qucno ".u;opo)KeJ<" oT <llnaHu;a 

K CTep)I(HIO BCer,u;a COOTBeTCTBOBaJIO qacny nepeKpbiTBH. 
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L 
-1S -f 0 fO 20 30 1"11"1 

Puc. 3. 3aeucuMOCIIIb HanpJIJICeHUJI nepeKpbliiiUJI o6pa3fi06 
c ~ ==5 u 8 MM om paccmoJIHUJI L e JICUOKUX zeAuu /o6Aacmu 
3 , 4/ u a3ome /Kpue&ze 1 ,2/. 

B ocTaJibHbiX ucnbiTaTeJibHbiX cpe.u;ax pa3p.ll.u; no rroaepxHoCTH 

He OCTaBJIJIJI TaKHX qeTKHX CJie,D;OB. B ,u;pyroM cnyqae, npH 

BCnbiTaHBJIX o6pa3u;a C ~ = 3 MM B L =2 B 3 MM nepeKpbi

THJI wnu no qacTH HJOJIJITopa c L =3 MM. TaKHM o6pa3oM, 

H3 3THX cepHH 3KCnepHMeHTOB MO)I(HO JaKJIIOqHTb, qTo 

uanaque paccTOJIHHJI L oTpuuaTeJibHO BJIHJieT Ha Unep . 
TaKoe noae.u;eHBe npoxo,u;HbiX HJOJIJITopoa B cpe.u;e )KH;:J;Koro 

reJIBJI J<aqeCTBeHHO OTJIBqaeTCJI OT H3BeCTHbiX npe,D;CTaBJie

HBH .u;ns .u;pyrux cpe,n. 
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B nuTepaType OTCYTCTB}'IOT CBe)l.eHUJI 0 IIOBepxHOCTHOH 

3lleKTpuqecKOH rrpoqHQCTU )l.U3lleKTpUKOB B ~U)l.KOM renuu. 

Ha OCHOBaHUU IIpOBe)l,eHHLIX HaMU UCCne)l.OBaHUH MO~HO )l.aTL 

TaKoe o6'LBCHeuue ua6mo)l.aeMLIX oco6euuocTeB: 3neKTpuqe

CKOrO pa3pJI)l.a B)l.OllL IIOBepXHOCTU )l.U3lleKTpUKa B ~U)l.KOM 

renuu. 

Bo-nepBLIX, Bcne)l.CTBue 3HaquTenLHoro yBenuqeuuJI B 

KpuoreHHLIX ycnOBUJIX IIOBepXHOCTHOrO U 06'LeMHOrO COIIpO

TUBneHUH /6/ Ha IIOBepXHOCTU U30llJITOpa /rrpu B03HUKHO· 

BeHUU qacTuqHLIX pa3pJI)l.OB y KpaeB 3lleKTpO)l.OB/ CKarrnu

BaeTCJI 3apJI)l. BLICOKOH KOH.UeHTpa.uuu. 

Bo-BTOPLIX, rroBepxuocTL u3onBTopa c 6onLIIIOH uop

uanLHOH COCTaBllJIIO~H HaiipJI~eHHOCTU 3lleKTpuqeCKOrO 

IIOllJI 3arpJI3HJieTCJI TBep)l.LIMU qacTU.UaMU, CKaiinuBaiOIUUMU· 

CJI B MeCTaX KOH.UeHTpa.uuu CUllOBLIX llUHUH 3lleKTpuqeCKOrO 

rronB. KaK pe3ynLTaT, uarrpJI~euue rroBBneuuJI cKonL3BIUUX 

pa3pB)l.OB ( UCK) B)l.OllL TaKOH IIOBepXHOCTU CHU~aeTCJI, qTQ 

rrpuBO.D.UT K yMeHLIIIeuuro u Urrep . Mo~Ho )l.anee rrpe)l.rrono

>KUTL, qTQ U30JlJLTOp 6e3 TaKOH IIOBepXHOCTU )l,On~eH UMeTL 

6onee BLICOKOe U
11 

• 3TO 6LinO IlpOBepeHO 3KCIIepuMeH

TanLHO ua o6pa3.uax ~ L < 0, T.e. c )l,nuuoB: 3a3eMneuuoB: 

BTYllKU /uapY:>KHLIX Tpy6oK- 3lleKTpO)l.OB/ 6onLIIIeH, qeM )l.llUHa 

U30llH.UUOHHOrO OCTOBa. 

06pa3.ULI C )1. = 3 MM U L = ·10 MM UMenu MUHUMallLHLie 

3KCIIepuMeHTallLHLie U Cpe)l.HUe 3HaqeHUJI U rrer, rroqTu 

B 1,5 pa3a BLIIIIe, qeM MO)l,enu C L ::: 0 /puc. 2/. Y U30llJI· 

TOPOB c !'! = 5 MM u L = -15 MM cpe.D.Hue 3HaqeuuJI 

U rrep OKa3anuCL Ha 401o, a MUHUManLHLie - Ha 60o/o BLIIIIe, 

qeM y o6pa3.UOB c L ::: 0 /puc. 3/. YBenuqeuue U 11ep CBJI· 

3auo, Bu)l.uMo, Ta~e u c TeM, qTo y o6pa3.UOB c L <5. 0 

OTCYTCTByeT COCTaBnJIIOIUaJI HaiipB~eHHOCTU 3lleKTpuqecKO· 

ro IIOllJI, HOpManLHaJI K IIOBepXHOCTU )l.U3lleKTpuKa, a pa)l,ua

nLHaJI u aKcuanLHaJI cocTaBnBIOIUUe 3neKTpuqecKoro rronJI 

y KpaJI 3a3eMneHHOH BTYllKU BOCIIpUHUMaiOTCJI ~U)l.KUM re

nHeM. CBoero po.D.a "HaBec", o6pa3yeMLIH Y.D.nuueuuoB: 3a-

3eMneuuoB: BTynKoB: y o6pa3.UOB c L < 0, 3KpauupyeT Top

.UOBYIO qacTL IIOBepXHOCTU U30llJI.UUOHHOrO OCTOBa, IIOBLIIIIaJI 

B 3TOM MeCTe O)l,HOpO)l.HOCTL 3lleKTpuqeCKOrO IIOllJI. ,lJ;eHCT· 

BHTellbHO, Ha- TOp.UaX U30llJI.UHOHHOrO OCTOBa 3TUX o6pa3· 

.uoB nocne ucrrLITaHHH 6Lmo o6Hapy>KeHo He 6onee 2-3 cne)l,OB 
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Puc. 4. BbJCOK060AbmHbJii 6aKyyMHblii 6600 6 aaHHY c xuo
KUM zeAue.M: 1 - moKoaeoyUiuii cmepxeHb; 2 - cocmaaHoii 
U30AJI~UOHHbrii ocmoa /2a u 2a - maepoa11 U30AJIIIUJI, 26 -
aaKYYM/; 3 - 3a3eMAeHHblii ~AaHe~ c yoAuHeHHoii a cmopoHy 
xuoKozo zeAuJI cmeHKoii U3 HepxaaerofJieii cma.11u; 4- ypoaeHb 
xuoKozo zeAUJI; 5 - 3Kpanupyi0Uiee KOAb~o; 6 - omaepcmu11 
0.1111 Bblxooa za3oo6pa3Hozo zeAUJI, cKanAuaaroUiezocJI y 
XOAOOHOZO mop11a U30AJIIIUOHHOZO ocmoaa; 8 - omaepcmue 
0.1111 omKa'IKU aaKyyMHozo npocmpaHcmaa 26; 9 - aaKYYMHblii 
BeHmUAb; 10 - BaKyy.MHOe ynAomHeHue; 11 - KpbiWKa ZeAue
BOZO Kpuocmama. 

nepeKpLITUH /u3 20 .;.30 rrepeKpLITUH 3a cepu10 UCIILITaHUH/. 

Cne.D;yeT OTMeTuTL /puc. 2, KpuBaJI 1 u puc. 3, KpuBaJI 2/, 

qTQ IIO)l.06HbiH 34KlleKT IIOBbiiiieHUJI Urrep )l.llJI o6pa3.UOB C 

L < 0 B >KH.D.KOM a3oTe He ua6nro)l.ancJI. 
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BbiJIBneHHaR oco6eHHOCTb nepeKpbiTHR no noaepxHOCTH 

,nH3lleKTpHKa B >KH,nKOM renHH B 6onbWOH CTeneHH ,nOn>KHa 

UOBllHRTb Ha KOHCTpyHpOBaHHe npoxo,nHbiX H30llJITOpOB H 

BbiCOKOBOllLTHbiX BBO,nOB ,nnR CBepxnpOBO,nJI~HX ycTpOHCTB. 

B Ka'leCTBe npHMepa Ha pHc. 4 npHae,neH o,nHH H3 aapHaHTOB 

KOHCTpyKI.J,HH BbiCOKOBOllLTHOrO BBO,na B BaHHY C >KH,nKHM re

nHeM. H30llRI.J,HOHHbiH OCTOB 3TOrO BBO,na BblllOnHeH COCTaB

HbiM: B cpe,nHeii 'laCTH, BOCUpHHHMaiO~eii OCHOBHOH nepena,n 

TeMnepaTyp, B Ka'leCTBe 3neKTpH'IeCKOH H30llJUJ.HH HCDOnL-

3yeTCR BaKyyM, HH>KHRR 'laCTb H30llRI.I,HOHHOrO OCTOBa MO>KeT 

6biTL H3rOTOBneHa, HanpHMep, H3 CHTanna, ynnOTHeHHOrO 

3UOKCH,nHLIM KneeM. Xono,nHLIH KOHei.J, BBO,na BbiDOnHeH C 

"HaBeCOM", OKaH'IHBaiO~HMCR 3KpaHHpyiO~HM KOllhi.I,OM. 

B 3aKniO'IeHHe aaTopbl npHHoCJIT 6naro,napHOCTL 

A.r.3enL,noouqy, B.ll.JiapuoHoay u IO.A.IIIuwoay 3a none3-

Hble o6cy>K,neHHR H A.C.Xne6ywKHHY - 3a noMo~L npu npo-

ae.neHHH 3KCUepHMeHTOB. 
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PyKonucL nocTynuna o H3,naTenLCKHH oT.nen 
7 tiJeapans 1975 ro.na. 

MaaeHa B.CSI., AaallleaKo H.r. P8 - 8592 
3neKTpHqeCKHft pa3p&a BAOnh ITOBepXHOCTH rrpOXOAHb~ 

H3onHTOpOB B ~HAKOM renHH 

Hccneaosancsr aneKTpaqecKHA paapaa BAOnh rrosepxaocTH MOAeneA npo

XOAHbiX H3onHTOpOB H3 MOHOnHTHOI'O lflToporrnaCTS B ~HAKHX KHITHlllHX renHH H 

830Te B 38BHCHMOCTH OT TOnlllHHbl H anHHbl H30nHTOp8 ITpH rrnaBHOM ITOA'beMe 

H8rrpSI~9HH.H 50 fu. npHBOAHTC.H A8HHbl9 Cp8BHHTenbHbiX HCITbiT8HHA o6pa3UOB 

H30nHTopos a ra3oo6pa3HOM renHil (293 K), TpaaclflopMaTopaoM Macne 11 B03-

ayxe. 0TMeqaeTCH KaqecTBeHHOe OTnHqHe KpHBOA H3MeHeHHH Harrpsr~eHHSI rre

peKpbiTHH H30nHTOpa B 38BHCHMOCTH OT ero anHHbl B Cpeae JKHAKOI'O renHH 

ITO Cp8BHeHHIO C APYI'HMH HCITbiTSHHbiMH cpenSMHo npHBOAHTCH B03MO>I<HQe 

o6'bsrcaeaae aa6niOaaeMbiX oco6eaaocTeA noeepxaocTHoro pa3p&at~ B >I<HAKOM 

renHa. 

Pa6oTa BbiiTOnHeHa B na6opaTOPHH BbiCOKHX 9HepraA OHHH. 

npenpMHT 06'be,llMHeHHOrO MHCTMTyTa .H.IlepHbiX MCCJie,llOBaHMii 

,ny6Ha 1975 
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