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B cBs3# ¢ pa3sBHTHEM HAHOCOCEKYHAHOH HMIIYJbCHOH TE€XHHKH H BO3-
MOHOCTBIO HCIOJB30BAHUSA HA HMIYJbCHOM HalpsKEHHH B Kayecrse M30-
JSIUHH KHAKOCTeH ¢ GOJbIION JH3JeKTpUYeCKON NpOHHIaeMocTbio [1—3],
a TaKXKe BO3MOXKHOCTbIO H3yyeHHs (PH3HUECKHX IPOLLECCOB, NMPOHCXOMSAIIUX
npu npoboe [4], mpencraBnseT HHTEpPEC  MCCAECJOBAHHE . DJIEKTPHUECKOM
IPOYHOCTH XKHIKHMX M TBEPJAbIX AH3JEKTPHKOB IPH MaJblX BpeMeHax BO3-
JeHCTBUS HaNpaXKeHUd.

[Tpoboit KHUAKUX AHUIJEKTPHKOB B HAHOCCKYHIHOM JHAaIaszoHe HaNps-
JKeHHH B JIUTepaType OCBellieH HeAOCTAaTCYHO H 3TOMY BOIPOCY MOCBSIIIEHEI
JHIIL OTAeJbHEIE pabotot [2, 3, 4]

OHHE MOKa3HBAIOT, YTO 3JEKTPHYECKAasi NPOUYHOCTb HEKOTOPBbIX XKHIKO-
cTedl TPH BpeMeHaX BO3AeHCTBHA HanpsiKeHus nopsaka 10~ % M MeHbIIHX
MOXKeT NpeBHINATh 3JAEKTPHUYECKYIO NPOYHOCTb TBEPAbIX AH3JEKTPHKOB.

Huxe npuBeneHbl pe3yJabTaThl  9KCICPHMEHTAJBHBIX  HCC/eLOBaHHH
npo6osi HEKOTOPHIX KHUAKOCTeH TeXHHUeCKOH OYHCTKH INPH BpeMeHaX BO3-
nefictust naupsikeHust 2 = 3-1079% cek W paccTOSHHAX MeXKLY 3JeKTpopa-
mu 0,3, 0,5, 0,8, 1,0 u 1,3 um npu oTpULATeNBLHON MOJAPHOCTH OCTPHA.

B xauecTBe HcCHaeayeMbIX XKHUAKOCTeH ObIIA BHIODAHBI JKHIKOCTH TeX-
HUYeCKOH OuUMCTKU: TpaHchopMaTopHoe Maciao (e=2,2), rekcad (g=2,4),
raunepur (e =39) u mucTuinaupoBaHHas Boga (&=380).

TpanchopmaTopHOoe Mac/o mepen HCHbITAaHHEM LEHTPpUPYTHPOBAJIOCh,
ero 3/JeKTpHYeCKasi IPOYHOCTh B CTAHAAPTHOM npoboiianKe Oblia 180 xs/cu;
reKkcaH, IVIMIEPUH M BOAAa OJHOKPATHO JIHCTHJUIHDOBAHBL

HcenwiTyeMble KHAKOCTH 00/a0210T Pa3/JHUHBIMH (DH3HKO-XHMHYECKUMHU
W JH3JEKTPUYECKHMHU CBOHCTBAMHM M OHHM HEOAHOKDATHO I[OABEPraJuch HcC-
CJAeIOBAHHAM Ha Mpo6GOH B IIHPOKOM [HANa30HE 3KCTNO3HLHN HaNpsiyKeHHH.
VICTOUHHKOM BBICOKOI'O HaNpSIKEHHsi CAYXKHJI TeHepaTop  HaHOCEKYHIHBIX
MUMIYJbCOB C MaKCHMaJbHOH aMIUIHTYI0H no 420 k8 u AJAHHOH (pOHTA
T = 2—3 Hcex [5]. s peructpaunvd NpOOMBHOTO HAMNPHAMKEHHS HCIOJb-
soBancs ocuuitorpad OK-19M; rpapynpoBka ochuisiorpada BHITOTHEHA
no Mertoauke [5]. )

ITpo6a xupkoctu o6bemoMm okoso 100 cm® momemanach B MpOGOHHHK
3 OpraHHYeCcKOro CTeKJa, W MPOOOHHHK 3aTeM IIOMeHlaJjcs B Pacceuky
LEHTPAJbHOR KUJIBl KOAKCHAJBHON JHHHM TeHepaTopa. Paspai NpoHCXOmHI
Ha PAa3OMKHYTHIl OTPe30K KOaKCHaJbHOH JHHHM AJauHOH 20 cm.

IIpoGoit KMAKOCTH MNPOM3BOAWJCA B CHCTeMe 3JIEKTPOAOB HIJa —
WrJa W UrJa — IUIOCKOCTh. B KauecTBe 3JIeKTPOLOB HCIOJb30BAJHCH CTaJb-
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Hble HIVIBI C PAAMYCOM 3aKPYIrJeHHsS OKoJIO 3 MK M JaTyHHas IJIOCKOCTb
JuaMeTpom 25 mm ¢ 3aKpyrJaeHHBIMH KpasiMH. [lepen kaxaoi cepueil onbi-
TOB IJIOCKOCTH llau¢oBasach Ha ¢erporoM Kpyre ¢ nacroir [OH.

Mex1y3/1eKTpOAHbBIE PACCTOAHUA H3MEpSJUCh MHKPOMETPOM C TOUYHO-
crbio uamepenus a0 0,01 mam. IlpoOol xupkocrein npoOuBanuch Ha (poHTe
UMNyJabca ¢ To=2,0 #cex. Ilpu KaxKaoM 3HAUEHHH MeXKIy3JEKTPOAHOIO
paccrosiHusi MPoH3BOAHJOCH 18—20 m3mepenuii W NpoOUBHOE HalpsKeHHE
KaXKJZOH TOYKH OIpeesslIoCh KaK cpejlHeapuMeTHUeCcKOe,

[Tocne 6—7 npoOoeB KUAKOCTb 3aMeH:JIaChb M KOHTPOJIHPOBAJIOCH CO-
CTOSTHHE 3/IeKTPOJOB H MeXIY3JeKTPOAHOe DPacCTOSHHE.

Yeranosaeno, uro nocie 5—8 npoboeB HabMAIOAANACH CUJbHAS 3PO3HSs
OCTpHA, U pAAUyC 3aKPYIJI€HHA MHIJBl H3MeHsacd OT 3 Mk 10 10—12 mx,
Ilpu atom npoOUBHOE HAMps:KeHHe MOBHIIAIOCH NpHOAH3UTENbHO Ha 15%
Py HeH3MeHeHHOM MeXKIY3JeKTPOLHOM pacCTOSIHHH U B JaJibHeillieM
B npepenax pasbpoca ocTaBajoch CTaOHJIbHBIM, a paiHyC 3aKpyrieHHs
Urabl octasajdcs 1moutH 6e3 usamenenu#l go 80—100 mpoboes.

Ha puc. 1 u 2 npexpcraBieHbl cpejHHe 3Ha4yeHHs NPOOHBHOH Hampsi-
JKEHHOCTH B 3aBHCHMOCTH OT MeXIV3JeKTPOIHBIX PACCTOSIHHI [LJisi HccJe-
JIOBaHHBIX HaMH >xHAKocted. M3 puc. 2, 3 BHAHO, UYTO B HAHOCEKYHIHOM
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Puc. 1. 3aBHCHMOCTBL 3JEKTpHUECKON NPOYHOCTH TpaHchopMa-

TopHoTo Macsaa (l), rekcana (2), AUCTHAAMPOBAHHOA Boabl (3

OT PpacCTOSHHSA MeEXKAY 3JAeXTpoAaMHu. 3H€KTpOﬂbI-OCTpHe OTpH-
HaTeJLHOe — IJIOCKOCTh  3a3eMJIeHa

JIHanasoHe BpeMeH TpaHcGopMaTOPHOE MAacCJ0, reKcaH, IVIMIEPHH W JAHCTHI-
JUPOBAHHAA BONA B HEOAHOPOAHOM IOJe NPH PACCTOSIHHAX MEXKAY 3JIeKT-
poramu d=0,3 = 1,3 mm obaanaoT NpubJIU3HTENbHO OJHHAKOBOHN 3JCKT-
puueckoil mpouHocTbio. C yMeHbIIEHHEM pACCTOAHHA MEXK/IY 3JAEKTPOZaAMH
3JIEKTPUUYECKAH TIPOYHOCTH HCC/ACHOBAHHBIX JKHIKOCTEH HECKOJLKO YBeJH-
gyupaercsi. Ilpu aToM cpeanue 3HaueHusi Enp B pPEe3KOHEOILHOPOLHOM [10J€
npubauxaoTtes K BeauunHam Egp AaHHBIX KuAkKocTelt B caaGOHEOAHOPOI-
HOM II0Jie H BpeMeHax A0 npo6osi, meHblnx 5+ 10~ % cex [3].

YkasbiBaercs [3], UTO NpH HANPSKEHHOCTAX TOJs1 NOpsika 6 ms/cm,
Bpems paspsna nAada npomexyTkoB 50-+500 mk npu BpeMeHaxX BO3JAEHCT-
BHSI OKOJIO D HCex CTaHOBHUTCS MPAKTHYECKH OJHHAKOBBIM.

B paGore [6] ycraHOB/MeHO, 4TO OpH KPyTH3He (POHTA HMIYJAbCHOH
BOJIHBI cBbllle 400 x8/mcex cpegHuHe CKOPOCTH Pa3BHTHS paspsja CTAHOBAT-
cst 6nu3ku U gocruraror nopsiaka 107 cam/cex, NpH 3TOM BCHBILIKH JHAEPHO-
rO KaHasa, XapakTepHOro AJs MOJNSPHOH KHAKOCTH, He HabJmopaercs.
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Emte Oospmmas  KpyTH3Ha  uMiyJabca — HanpsokeHus (50 + 60)
10% Ke/mKkcex B HAaHOCEKYHIHOM JAMaNasoHe B HAIIKX SKCHEPUMEHTAX H pa-
6ore [3] npuBOANT K ellle GOIBUIMM CKOPOCTSM Pa3BHTHS pas3pana (CBHIIIe
107 cm/cex.). Tor dakr, uTo 3JeKTpUUYECKAs IPOYHOCTb KHAKOCTeH, o6.sa-
NawlliX pasJHYHBIMH (H3HKO-XHMHYECKHMH CBOHCTBAMH B HAHOCEKYHIHOM
JAuanasoHe BO3JEUCTBHS Hamnpskenusi (v=2 -+ 4 HceK), HMeeT OMHHAKO-
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Puc. 2. 3aBHCHMOCTb 3JEKTPHYECKON INpPOYHOCTH TpaHcopMa-

Topuoro Macaa Upp = 180 xs/cu (1), rekcana (2), AHCTHANHPO-

BaHHOR Boaml (3), TpancdopmaTopHoro macaa Upyp =44 ke/cu

(4) OT paccTOsHMS MeXKAY SJACKTPOAAMH. DJEKTPOABI-OCTpHE OT-
pHIlaTeTbHOe — OCTPHE 333eMJIEHO

BYIO 3JIEKTPHUECKYIO IMPOYHOCTb, TOBOPHT O TOM, YTO NPH GOJBUIHX Hanps-
KEHHOCTAX 10Js (OPMHPOBaHHE Da3psla B PA3JHUHBIX KHAKOCTSX MPO-
XOAMT OAMHAKOBO. B3auMOLeHCTBHsA JIABMH 3JEKTPOHOB ¢ MOHAMH U MoOJie-
KyJaMH XKHIKOCTH, HIPalOHMH O0/bIIYyI0 POJb HNPH (OPMHPOBAHHH pas-
psAlla ¥ B 3HAUMTCJbHOH CTeNeHH 3aBHCAIIUMU OT (H3UKO-XHMHUECKHX
CBOHCTB KHUAKOCTH TIPH (DOPMHPOBAHHU paspsia B OTHOCHTEJbHO caalbiX
3JIEKTPUIECKHX TIONAX, BEPOSATHO, HIPAIOT BTOPOCTENEHHYIO POJb IpPH [PO-
Goe KUAKOCTEH C OONbLIMMH TNEePeHANpSIKeHHAMH B 06JacTH HaHOCEKYH-
HOTO Juana3oHa HalpsKeHH.

OnunakoBast 3JieKTpHUecKass NPOYHOCTb B HAHOCEKYHIHOM [HAaMa3oHe
HANpsKEHUH TMpHU Tpo6oe TBepABIX KPHCTAJJIHUYECKHX [MHJCKTPHKOB lie-
gqounorasnonanoro psina (NaCl, KCI, KBr, KJ) na6aionanacs npu spemenax
okosa0 5-10 % cex [8].

[Tonyyennnie peayabTatst aBTOp [8] o0OBACHSIET HHBEJHPOBKOII Bpe-
MeH 3amas3iblBaHHA: TBepAble NHU3JEKTPUKH, O6JIagaiollue MeHbIIeil 3/JeKT-
PUYECKOH NPOYHOCTLIO, HMEIOT GOJblIME BpeMeHa 3aNasfblBaHHS B MHKpPO-
CEeKYHIHOM [Halla30He BO3JACHCTBHA HaNps2KEHUS W HAHOCEKYHIHOM [Hamna-
30He OHH MpoGuBalTcs Npu 6oJjee BLICOKHX HANPSIXKEHHAX, TaK Kak npo6oil
NpOU3BOAUTCA Ha (POHTE 3KCIOHEHLHAJbHO PACTYILErO HMIYJbCA.

YxaspiBaerTcs [4], uTo BpeMeHa 3anmasabiBaHHs paspsAla B HaHoCe-
KYHIHOM [HanasOHe HaNpsXKeHui IONYHHSIOTCS HOPMaJbHOMY  3aKOHY
pacmpeieciieHHsl, B TO BpeMs XKak B [3] moayueHo pacmpeleseHue BpemeH
3ama3ibiBaHHsA JI0 SKCIOHEHTE.

¥Mamepennbie HaMM BpeMeHa 3ala3fbIBaHHs Paspana B TpaHchopMa-
TODHOM MacJje W Boge (pHc. 3) B 3aBHCHMOCTH OT DacCTOSHHSI MeX[Iy
3JICKTPOLAMH IJIs1 KaXKAOT0 PacCTOSIHHS JOCTATOYHO XOPOLIO YKJaAbiBAKOT-
¢ Ha Kpusele Jlays [7], mpum 3TOM ¢ yBe/MueHHEM pacCTOSHHA MEXKILY
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3/IEKTPOJlaMH HabJIoJaeTcsd IOYTH JIMHENHOE yBeJHUEHHEe BPeMeH 3aina-
3AbBaHHA paspana. Ecam cuurate, uTO BpeMsi 3amas3jfblBaHHS  paspsna
B HAHOCEKYHIHOM JAHaNas3OHe HaNpPAXKEHHI COCTOMT H3 BpemeHH hOpMHPO-
BaHUA pas3psAfa [4], TO MOXHO OXHAATL JHHEHHOE yBeJMueHHe BDEMEHH
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Puc. 3. 3aBHCHMOCTb BpeMeHH 3ala3jbiBaHus paspsa OT pac-
CTOSAHHSA MEXAY 3JEKTPOoAaMH: | — aucTuaMMpOBaHHAS BOJA,
2 — TpaHC{OpMaTOpHOE MacJo

3amas3fbiBaHusl paspsiia ¢ yBeJHUEHHeM PacCTOAHHS MEXIY 3JeKTPOAaMH,
KaK y Hac Ha pHC. 3, HO NOCTOSIHCTBO BPEMEHH pa3psijia NpH H3MEHeHUH /K-
Hbl NIpoMexkyTKa oT 50 10 500 Mk NMpH MOYTH OLMHAKOBBLIX HANlPAKEHHOCTAX
nons [3] noka oOBACHHTH TPYIHO.

Takum 06pasoM, MOJyYeHHble HAMH pe3YJbTATH IOATBEPXKIAIOT BO3-
MOXKHOCTb HCHOJb30BAHHS B KauyecTBe H3OJANHMHA B HAHOCEKYHIHOM [HAaMa-
30He HANPSKEHHH NUCTH/IIHPOBAHHOH BOABI, TVIHIEPHHA H, BEPOSITHO, JpY-
TUX KHMIKOCTeH, KOTOPHe 06/afaloT IJIOXHMH H30JHPYIOLHMH CBOHCTBAMH
B OOBIYHBIX YCJIOBHAX. [l BBIACHEHHS IPOLECCOB, NPOHCXOAAIUMX NMpPH ITpO-
Goe KHAKOCTEH B 00JIACTH HAHOCEKYHIHOTO AMANA30HA HANPSKEHHH, Tpe-
O6yIoOTCA AajbHedIlIne MCC/eOBaHHA,

JIUTEPATYPA
1. TToa pen. A. A. Pyxan3se. BspuBawiuecs npoposoukn. WJI., M., 1963,
2. H C.Pynenko, M. B. lIseTros. XT®, XXXIV, B. 6, 1964,
3. H C. Pynenko, B. H. Ilsetkos. XT®, XXXV, B. 10, 1965.
4. A. J. Beddow, J. E. Brignell, Electron. Letters, vol 1, Ne 9, 1965, Elec-
tron. Letters, vol 2, Ne 4, 1966.
5. . A. Bopo6bes, H. C. Pynenko. IIT3, Ne 1, 1965.
6. B. 8. Ymakos XI®, XXXV, B. 10, 1965.
7.J. B. Birks, Progress in Dielectrics, 4, 1962.
8. M. A Menbuuxos. Hsp Bysos— ®usnxa, Ne 5, 1958.



