N3IBECTH

TOMCKOTO OPJEHA TPYIOBOTI'O KPACHOTO 3HAMEHH NMOJMHUTEXHHUUYFCKOTO
HUHCTUTYTA umenn C. M. KHPOBA

Tom 204 1971

K BONIPOCY O PA3PSAJAX B FA30BbIX BKJIOYEHHAX B
TBEPOOH HU3OJIALLHUH

B. C. AIMHUTPEBCKHH

(TTpeactaBnena HAyuyHBIM CEMHHAPOM Kadenphl 3/MeKTPOM3OISIHOHHOA W KaBedarnoi
TeXHHKH )

Pan pa6or [1, 2, 3] nocBalleH H3y4eHHIO Pa3pALOB B ra3oBHIX BKJIIO-
YEeHHUSIX B TBEpIOM IH3JEKTpPHKe. B nHTeparype ykasbiBaercs, 4TO pa3psiabl
B Ta3oBHIX BK/AIOUEHHSAX OKA3bIBAIOT paspylualollee BJAHAHHE Ha OpraHuue-
CKYIO H30JISIIHI0 H IPUBOJUT K OBICTpOMY ee mpoboio. OgHaxo o HacTos-
Iero BpeMeHd c1a00 OCBelLleH B JHUTEpaType BOIPOC O Xapakrepe pas3psifoB
npyd H3MEHeHHH pas3MepoB mop B usodanuu. HepocratouHo ocBeniaiores
BONPOCH! BJMAHMS Pa3MepOB Ta30BHIX IOP Ha paspyllcHHE THAJEKTPHKOB.

Jlast mpocTOTEl paccMOTpeHHsi MeXaHHM3Ma paspsjaa NpuMeM, uYTo raso-
sasg nopa uMeer GopMy LMJIHHIAPA, OCb KOTOPOTO COBMAfaeT ¢ HampaBJeHH-
eM 3jexKTpHueckoro noJfd. Ha nmpoTHBOMOJNOKHBIX CTEHKaX MOPhl Mepel pas-
pSaOM B Hell OyleT HaxamaHBaTbCs yAeJdbHas SHEPTHHA, OnNpelenseMas Mo

dbopmyJe
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Y aenpHpli MOBEPXHOCTHLIA 3apajl, HAKONACHHBIH Ha INPOTHBOMOJONK-
HEIX CTEHKAX Ta30BOH NIOpPHLI Nepel paspaioM B Hefl HalaeTcd
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Uepes BKAYEHHBLIH IIOCAELOBATEILHO C F430BOH TOPOH AHIJIEKTPHUK
IJIOTHOCTb TOKA NpH NEePEMEHHOM HAaNpseHMH MOXeT OBITh pacCunTaHa
nepea MOMEHTOM npobos
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B stux dopmyaax:

U — nanpskenHe MeAy CTeHKAMH NOPHI [I€peJ, MOMEHTOM paspsifa;

C — eMKOCTB TIODHI;

d — pasMephl NOPBl B HANpPaBJEHHU M0OJI;

S — miowaap Nophi;

£ — NHU3/JeKTPHUECKAS NPOHHILAEMOCTh r'asa, 3alOJHSIONEro Nopy;

f — wacrorta nepeMeHHOro TOKAa;

Eup — snexTpuueckas NPouHOCTb Tasa, 3alOJHSIONEro MOpy, NMpH CoO-
OTBETCTBYIOILMX PACCTOSIHUAX d M JABJIEHHH rasa.

Pesy/ibraTshl pacueToB yAeqbHBIX 3HEPreTHYeCKHX XaPaKTePHCTHK IOPbI
B 3aBHCHMOCTH OT ee TOJILKHB nepel paspsiioM B rase npHBeienul B tab.. 1.
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B pacuerax nmpuHHHMAJOCD,
760 mm. pr1. CT. .

DHEPreTHIECKHE XaPAKTEPHCTHKH, YAENbHbIA MOBEPXHOCTHBHIH 3apal H
NJOTHOCTb TOKA MOHOTOHHO YOBIBAKOT C BO3pACTAHHEM TOJLUHHBL Tas3onoil
IOPHI, a yleJbHas SHePrusi HMeeT MHHHMaJbHOe 3HayeHHe B 00JacTH TOJ-
wuH ot 20 mo 80 wmk.

HutepecHo OblIO OCMOTpPETh, KAKOBbl YCJIOBHS Pa3BHTHS 3JIEKTPOHHBIX
JIaBUH B TAKOH Ta30BOH IOpe IPH HANPSKEHHOCTAX MOJS, PaBHBIX MPOGHB-
HBIM.

YTO B Mope 3aKJaioueH BO3AYVX [IpH AaBJjiCcHHH

Tabauuga l

Ne d Enp Wyr q J Unp

H. I oM K8lcu 8m. cek[cm? Kjeu? ajem? 8
1 0,0005 700 10,8-107° | 6,2.100% | 1,9.107% 350
2 0,001 400 7,1.107% | 3,54-107% | 1,1.10—3 400
3 0,002 236 5-107°% | 2,09.107% | 6,5.10~° 472
4 0,005 136 4,1-107% | 1,2.1078 | 3,8.-10~° 680
5 0,008 111 4,36-107% | 0,98.107% | 3,1-107F 888
6 0,01 102,5 | 4,65-107% | 0,9.1078 | 2,8.10~® 1025
7 0,1 45,6 9,5-10% [ 0,41-108 | 1,3.10~6 4650

IToacunraem 3apsi, KOTOPbIE MOMKET HAKANJIHBATbCH B TOJOBKE JABH-

Hbl, B KOHLle YUaCTKa HYTH, PaBHOM TOJILMHE T'a30BOro BK/oueHHs. [lo ypas-
Henuio TayHcenga
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KO3 HUIHEHT ylapHOH HOHM3AUHM 3JEKTPOHAMH o 3aBHCHT OT HaMpSIKeH-
HOCTH MOJs W AaBjeHHsa Bos3Ayxa. B Tabs. 2 npuBoaHTCS pacuer KoJuye-
CTBa 3JIEKTPOHOB, NPHXOASIIIMX HA aHOX B ra3cBOH NOpe W BEAHYHHA OTPH-
LaTeJbHOrO 3apsAfa OJHOH JaBHUHDI.
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Tabavuna 2
E
d £
No d P ¥4 2 d Qran
n oM JCWTM/ EL sleat p @ ad e KYAOH
MM DT. CT.
1 0,0005 | 0,38 921 10,25 7800 | 3,9 49.5 79,3.10—%9
2 0,001 0,76 526 6,85 2500 5,2 181 290.10—19
3 0,002 1,52 310 4,43 3360 6,72 | 829 1,32.10—1
4 0,005 3,8 179 2,51 1900 9,5 13300 213.10—Y7
5 0,008 6,08 146 1,51 1150 9,2 10000 16.10~16
‘6 0,01 7.6 135 1,24 942 9,42 | 12300 19,7.10—16
7 0,1 76 61,3 0,105 79,8 7,98 | 2920 4,68.10—16
i

Ilpu nBHMKEHHH 3/€KTPOHHO! JABHHBl NPOHMCXOMHT PACIIHPEHHE €€ TO-
JIOBKH 32 cueT AMPPY3HU 3/1eKTPOHOB. Pafimyc rojoBKH 3/eKTPOHOB, ompe-
nensenvblit U3 ycaoBuli Auddysuu, Hafigercs:

r =1V2Dt,

rae D — xospdunuent guddysuu;
{ — BpeMsl JBHXKEHHs JIABHHBI 3JEKTPOHOB.
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DNeKTpPOHHAs JIaBHHA, MONAaJas Ha aHOJ, BLI3bIBAET HeHTPasH3alMIO 3a-
psia Ha HOBEPXHOCTH AMINEKTPHUKA, HMeEIOWlero miomanab nr?, 3apsai, KoTo-
pbiii HMeeTca Ha aHOAHON CTOpPOHe MOPH MJAOIEAAU 7ir? MoXer OblTh HaKLeH

Q, = wriq = 2=Dtyq. (6)

Bpems mepeceueHHsT 3JEKTPOHHON JIABHHOH Tra30BOTO MPOMENKYTKA COCTABUT
| d

t= KE, (7)

Tle K — NOJBHKHOCTb 3JIEKTPOHOB.
Torna gopmyna (6} 6ymer UMerb BU[,

2=xDdg
Qr="—_"". (6a)
kE,,
OrHoendne Ko3(pdunuenta AUPOY3UH K MOIBHKHOCTH 3JE€KTPOHOB OI-
penensieTcss JdaBJeHHeM Trasa, TeMmepaTypoH U paaoM Ipyrux ¢akTopos.
a5 Hawero caydasi MOXHO BOCIOJIb30BaThCA BbIpaKeHHEM

D «T,
===, ®)
K Gy
rIe K — MOCTosiHHast bonablMaHa;
T, — TeMneparypa 3/JeKTPOHOB B JIaBHHE;
go — 3apAx 3JeKTpoHa.
Toraa

0 2=k dT, (66)
r = = q

dy E,

3apaj, NepeHoCHMBIHl OAHOH 3JeKTPOHH O JABHUHOH HA aHOM, Mbl 060-
3Hauum Q (tada. 2). O6osnauum '

Ang = %r , (9)

Beanunnra An, NOKa3biBaeT YHCJIO IJIEKTPOHHBIX JABHH, KOTODBIE J0J-
XKHB MDHATH HAa AaHOA AJsd HeHTpaau3auuu 3apsia Ha nJjoutaaud =r? Boc-
NOJMH30BABIIKHCE BbipaxeHueMm (4) u (66) Hafgewm

A %T—K‘ a T 10
o= q0° Eqpe™? ed: (10)

ITpy paspsjgax B Bo3AyXe TeMmepaTrypa 3JeKTPOHOB cocrasiser 2000—
4000°K [4].

3anaBIlKCh OnpefeseHHONH TeMIepaTypoil, HeTPYAHO MOACYHTATb BeJsH-
yuHy no Gopmynae (10). B tabn. 3 npusoaaTcs pe3yabTaThl pacuetoB Ang
OpY pas3jHYHOH TOJIIIHHE T'a30BOI IOPHI.

M3 taba. 3 BuOHO, 4TO ¢ yBeNWYeHHEM TOJIIMHLI IIOPbl YMEHBIIAETCH
KOJIHYECTBO JIABHH, HEOOXOAHUMOe AJjs HeHTpaju3aldu 3apsfa Ha CTeHKe
MOpPHIL. L EE

PaccmarpuBas taba. 2 u 3 celyeT OTMETHTh, 4TO C yBeJIHMYCHHEM TO.I-
IIMHEl Ta30BOr0 BKJIOYEHHUS BO3pacTaeT 3apsfi B JaBHHE 3JeKTPOHOB, a Cje-
JIOBATEJNIbHO U TMOJIOXKHUTENbHBIH 3apsil B o0beMe OPHI.

Ananusupys Taba. 2 u 3, MOXHO HPeINOJOXKHUTL, UTO B INOPAaX MalbixX
pasMepoB paspsiii NMPeICTaBJgeT CePHIO HeGOJIbIINX, CHAELYIOLIHX APYT 3a
APYromM JaBHH, YHCJO KOTODHIX BO3pacTaeT IPH YBeJHUEHHH HalPsKEHHO-
CTH NOJisl BO BKJIOUEHHH.

[To Mepe yBeNHYCHHSA TOJIIUHBEL Ta30BOTC BKJ/IOUEHHSA KOJHYECTBO 3aps-
HOB, HeATpPaJU30BAHHBIX JIaBHHOH Ha CTeHKe IOpbI, Bo3pacTtaer. B pesyns-
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TaTe HeATpaU3aluy NOBEPXHOCTHOTO 3apsiia B MeCTe MONaJaHUS JaBHHbI
3JEKTPOHOB OYJeT MPOUCXOAUTh Pe3Koe yMeHblleHHe IIOTeHIHaja B JaHHOH
TOYKe M TMOSIBUTbCA 3HAUYMTENbHAs] TaHTeHIHAJbHAs COCTABJAWINAs Hamps-
JKEHHOCTH II0Jfl, PUBOASIAS K BO3HHKHOBEHHIO ITOBEDXHOCTHOTO paspsia.
[ToBepxHOCTHHIH paspsn B

Tadauua 3 mnope rommuuoi 0;3 mm Habamwo-

Aaa Mason [1]. 3a cuer nosepx-
Ne d An, HOCTHBIX DPa3psANOB SHEPrHs, Bbl-
o. 1. M AeJdIoUlasicas B ra3oBoll nope
Te =2000°K | T, = 4000°K pesko Bospacraer, uto Oymer
NPUBOAUTL K paspyHIeHUK [JU-

1 0,0005 17,5 35 3/7eKTpHKa. 3HAuHTeJbHAs BEJIH-
2 0,001 10,8 21,6 YHHA TaHTeHIHaJbHOU COCTAaB-
3 0,002 5,88 11,76 JAKILICH HaNpAXEHHOCTH 10/
4 0.005 4,75 9.5 MOSIBUTCS NPH YCJOBHH  MOJHOI
HeHTpaJH3aliid TOBEPXHOCTHOTO
5 0,008 0,795 1,59 paspsifa B MecTe IONagaHHS
6 0,01 0,314 0,628 3JEKTPOHHOU JIABHHBI.
7 0,1 0,0344 0,0688 Taxkum ob6paszom, npu MaabIX

TOJNWHHAX 1op Oyrer Hab/I0-
JaTbCa B 110pax OJUHOUYHBIE, Obl-
CTPO clefyiouue JApyr 3a JApyrom p 6oJee WM MeHee PaCHpeneaeHHbIe o
IJIOLIAAN CTEHKH MOpbI JIABHHBI 3JeKTPOHOB. B 3ToM cayuae paspyumenue
MaTepHasa JH3JeKTpuka Oyler BecbMa MadablM. Ilpu Goabmux pasmepax
rasoBbIX BKJIOUEHHH XapakTep pa3psjga npuoOperaer BHA HCKPbl C A0BOJb-
HO 3HAQYHTEJIbHBIM BBIIEJCHHEM 3HEPIHH H ¢ GBICTPbIM paspylleHHeM MaTe-
puasa, COCTaBJSAIOWErO CTEHKH NOPHI.

Paspsap B MeJxuX rasoBHIX BKJIOUEHHAX MOMKET CYIeCTBOBATH BECbMa
AJATENBHO, He BBI3bIBAST 3AMETHOTO H3HOCA M30/AUMH. KpuTepueM mepexona
K HCKDOBOMY paspsiiy B Ta30BOi MOpe MOXKeT ABJASTbLCH nokasaTedb An,.
Ecan Ang=1, To paspsi CTaHOBHTCSt HCKPOBLIM U pa3pylIeHNe H3OJAALHH OY-
JAeT IPOUCXOAHMThL BeCbMa HHTEHCHBHO.

JIUTEPATYPA

1. Mason. lhe deterioration and breakdown of dielectrics Resultung {rom inter-
nal discharges, Proc. IEE part 1, Vol. 98, Ne 109, 1951.

2. A, B, Imurpues. Ilpupoaa rasoBoro paspajna B TNOJOCTH, OKpPYMKCHHOH jli-
JeKTPHKOM HJH OrpaHHYeHHO! MOBEPXHOCTAMH AH3JEKTpHKa W npoBoanuka. CO. «HMounusa-
LIHOHHOE CTapeHHe, KOPOKOCTOHKOCTH M MCTOALI HCMLITAHWHA BBICOKOBOJBTION M3OJSHIHHY,
n3g. HHMHTH, 1963.

3.U M dxysapaw, I B.Beuxafisep, . B. Topux, Il B. JleoHoBs.
BousbramnepHble XapaKTePUCTHKU 3/CKTPHUYECKOIO pas3psjia B rasoBOi [10JOCTH, orpaHHueH-
Hol AusaextprukoM. Mas. AH Azep6. CCP. Cepus o¢wus.-rexn. u marem., 1966, Ne 2,
139—146.

4. Ix. Muk, x Kparc Daexrpuueckuii npoboit B rasax. Mam. WJI. 1960.



