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O ITPUPOJIE KOJIEBAHMIA TOKA B TA30BOM PA3PSJIE C )KUJIKUM
JIEKTPOJIUTHBIM KATOJAOM

X.K. Tasmee, I.M. Apciaanos, I'.X. Tazmees

ViccrenoBaHbl KoeGanus TOKa B FasoBOM Paspsie C XKHAKHM 3JIEKTPOIMTHEIM KATO/IOM H aHa-
JM3MPOBaHbl IPHYHHB! KX BOSHUKHOBEHUS. HccaenoBanns POBE/IEHE! B anasoHe TOKoB 4 —21 A
TpH MEXOIIEKTPOIHBIX PACCTOSHUAX 5— 15 cM Ans pasnH4HBIX BAPUAHTOB KOHCTPYKTHBHOIO
HCIMOJIHEHHS KaTOAHOI0 y3ia.

K10ueBbIie CJI0BA: ra30BbIA paspsd, KHAKHI JIeKTpol, 3JeKTPOJIHTHBIH KaTol, Koneba-
HHS TOKA.

Beeaenne

T'a3opasps/iHble YCTPOKCTBA C KMAKO(DA3HBIMU SMEKTPOIAMU ABJIAIOTCA JMHAMWYECKUMU CHCTEMaMMU, B KO-
TOPBIX MOTYT BO3HHMKHYTH Pa3s/IH4HbIE BU/bI Koyebauuif. B 4acTHOCTH, MOJA BO3JEHCTBUMEM ra3oBOro pasp:ila
MO>KeT 00pa30BaThCs PerylspHas psabb Ha IIOBEPXHOCTH SNEKTPOJIUMTHOIO karoga [1] wiu aHona [2]. [Tpu onpe-
JeNeHHBIX YCIOBMAX pa3pal C XUIOKAM KaTONOM NEPEXOAHUT B aprokonebarenpubii pexuM [3]. BeicokoyacToT-
Hble K01e6aHus TOKA U HAMpSXeHUs OGHAPYKeHbl B Paspale, TOPAILEM MEKILY ABYMs *KUAKIMH snextponamu [4].
B 1aHHO CTaThe H3NAraroTcs Pe3ylbTaThl OUMIIIOrPaprIeckux HCCIIeJOBaHMMH 3/IEKTPUHECKHX XapaKTepUCTHK
ra30BOrO Pa3spsana ¢ HKUIKAM 37EKTPOTUTHBIM KAaTONOM B LIMPOKHX [MarasoHax M3MEHEHS TOKa M MEXIJIeK-
TPOAHOro PaCCTOAHUA.

OKCepHUMEHT

OnbIThb! [MPOBOAMINCE Ha YCTaHOBKE, HpeIICTaBﬂeHHOﬁ Ha puc. 1.

Cc-L-C

Puc. 1. npl/lHl.[IdH[/IaJIbHaﬂ cXema 3Kcnepumemanbﬂoﬁ YCTaHOBKHU. CTpeﬂKaMYl YKa3aHO Hanpas/jieHue JBUXKEHH 3JICKTPOJIUTA

JIEKTPONIUT BbITEKAN M3 BEPTUKAIBHOTO LIIMHAPHYECKOro kaHala 1, BHYTpH KOTOpPOro GbUT CMOHTHPOBaH
rpaduToBBIA TOKONOABOA 2. Ha BRIXOIHOM TOPLE UMIMHAPHIECKOTO xaHana | yCTaHaB/IHBaJach IIaCTUHA 3 U3
OTHEyNOPHOro NOPUCTOr0 Marepyana, BHIOJIHEHHAA B BUC mwaki6el. Paspsn ropes B BO3/YyLIHOM IPOCTPAHCTBE
MEX Ty IEKTPOJIATOM U Pa3MelIeHHbIM HaJl HIM METAIMYECKUM JNIeKTPOIOM-2HON0M 4.

B KauecTBe 3NEKTPOIUTA MCITONB30BAIHCH BOJHBIE PACTBOPBI [OBAPEHHOM COJH C yIENbHOH 3MeKTPUIECKO’
nposoaumocTbio 6 = (1,5...2,0) Cm/M. VICTOMHHMKOM MMTAHUs CIy XKW TpeX(asHblil ABYXIOJYyIEPUOAHBIH BbI-
npamurens. [lynbcaumu HANpsKeHUsA CrIAKHBATUCH -06pasubiv (uibTpom. TOK MEHANCH CTyNEHHAThM
BapbUPOBAHMEM GA/TACTHOrO CONPOTHB/EHHS, NOAKII04EHHOr0 B LCTIL [IUTAHNA. Jlns n3MepeHHs TOKa UCIIoNb-
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30BaJICA CTpesouHbL npubop M2015 kinacca Tounocty 0,2. Hanpskenne U MeKny rpa¢UTOBBIM TOKOIIOIBOJOM 2
1 aHOJIOM 4 M3MEPAIOCH TAKOTO XK€ KJIacca TOYHOCTH npubopom M2016, Kk KOTOpOMY HpPUCOEAMHSIOCH JOOaBOY-
Hoe conpoTHBienue. [lna ¢oTorpadupoBanys paspana HCIOIb30BaKack ckopocTHas kamepa BUJIEOCKAH-415.
OcuuuiorpaMmbl 3alIMChIBATHCH ABYXJIyYeBbIM 3allOMHHaIOUM ocuuinorpagom AKHUII-15/1. Msyuenue vac-
TOTHOIO CMEeKTpa KonebGaHuii NpoBOJUIIOCH NIPH MOMOLIM ocudniorpada B pexume OpicTporo npeobpazoBaHus
®ypoe (BI1P) ¢ ycpegHeHHeM MoOCHeN0BaTeIbHBIX 3allMCell OCLIUMIOrpaMM B pa3HbIX BapuaHTax. IIpeaBapu-
TEJNbHO OBUIM OIpefe/ieHbl XapaKTEPUCTUKH LIYMOB B CUCTEME «MCTOYHMK HUTAHUA — ra3opa3psAAHbIH y3ei».
[Tpu 3TOM € Liesbio OoJiee NOJHOTO 0XBaTa BOZMOXKHEBIX BO30yIuTENeH [IyMOBBIX CUHTHAJIOB [a30pa3psaaHbIi y3en
MOJCOeJUHANCS K CCTEMAaM LIUPKYJIALMY MIEKTPOINTA U OXJIAKACHUS, HaX0oAAKXCsl B pabounx pexyuMax.

PesyabTaThl H HX 06CyKICHHE

Ha puc. 2 npuBeneHbl OCUMLIOrPaMMbl TOKA M HAIPSXKEHHUA C Pa3BePTKOH B MU/JIMCEKYHIAX AN Pa3HbIX
BApUAHTOB UCIIOJIHEHUS KaTOAHOIO Y37 NPH PasIHYHbIX TOKAX U MEXIIEKTPOIHBIX paccTosHuAX /. Kak BuuMm,
BO BCeX CJy4asx [PHCYTCTBYIOT HeperyJipHble HU3KOHAaCTOTHbie kojebaHus Toka. B ciydae cBoGoaHoi mHo-
BEPXHOCTH JJIEKTPONUTA OHU ABHO [POUCXOMAT B HPOTHBO(a3e KoneGaHUAM HalpskeHHA (cM. puc. 2, a, 6, 6).
CornacHo 3akoHy OMa Takas B3aMMOCBA3b MEXY TOKOM M HANPSHKEHHEM MOXKET YCTaHABIMBATHCS M3-3a U3Me-
HEHMs NEKTPHUECKOTO CONPOTHBIIEHHS Ta30BOTO pa3paaa.
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Puc. 2. OcumnorpaMMbl TOKOB ¢ HanpspKkeHUi: a—- D=20mm, [=10cm; 6 -D=75,1= 10,6 —-D=751=5,2—d=23 MM, [=10cM

HauGonee BepoATHOH NpUYNHON BO3ZHMKHOBEHUS HU3KOYACTOTHBIX KOJMCGAHHI IITEKTPHUECKUX MapaMeTpoB
ra3oBOrO pas3psja ABIAETCA U3MEHYMBOCTh (JOPMBI M Pa3MepoB IIa3MeHHOro cTonba. Takoe CROWCTBO ra3o0BOro
paspsila OTHETIMBO HAOMIOAAETCS Ha ero MrHOBEHHBIX (hoTocHUMKax (pHc. 3). JIBMKYyLMICS /IeKTPOSIUT Helpe-
PHIBHO IepeMellaeT 30Hy NpuBA3kd paspafa. [Ipu 3ToM ciydaiiHeiM 00pa3oM MEHIOTCA [eOMEeTpus paspsia
M €ro NpocTpaHCTBeHHOE nonoxxenue. Ilockonbky cTon® miasMsl ra3oBOro pazpsija SBISETCS NPOBOIHUKOM,
IpH ero e OPMUPOBAHHY IPOUCXOAUT U3MEHEHHE AEKTPUUECKOTO COTIPOTHBIEHHA, KOTOpOe, B CBOKO 04epe/b,
NPUBOJNT K U3MEHEHHAM TOKA U HAIPSHKEHUA.

Puc. 3. @otorpadum rasoeoro paspsaja. Jxcnozuupsa 196 Mxc. BenpiMu nuHuaMu 0603Ha49EHB! BHEUIHHUE 0UEPTAHIS aHOJA B CTEHKH
KaHasa, U3 KOToporo ucrekaet exrponut. D =75 mm,/=5cm, /=4 A, U=840B
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BusyaneHele HabmoneHHs MOKA3aNH, YTO 0] BO3EHCTBHEM Fa30BOr0 pa3spsaa Ha MOBEPXHOCTH IEKTPOIHUTA
BO3HUKAIOT BOJHEHHA. OHM XOPOIUO 3aMETHBI B BapuaHTe KaTojja C LIMPOKOi paGoueii noeepxHocThio. Ilo-Bunu-
MOMY, TaKHE BOJIHEHHs CJTyXAaT NPU4MHON MOABJNCHNUA IUIABHBIX ME/UIEHHBIX M3MEHEHHMH TOKA U HalpsKeHHs.
VluTeppan BpeMeHH, B KOTOPOM IPOMCXOAAT MOZOGHbBIE MPOLECCHI, 3a(MKCHPOBAH Ha OCLMIIOrpaMMe, Tpej-
CTaBJICHHOMN Ha puc. 2, 8.

CyIuecTBeHHO BIMAET HA TOK M HANPsDKEHHe MPUHYIUTENHHOE OrPAHMYEHHE MIOMALM 30HbI NPUBA3KK paz-
PAAd K JEKTPOIUTY C NIOMOIBIO IOPUCTOH OTHEYNOPHOM I1aCTHHEI (CM. pHC. 2, 2). B 3TOM ciydae ammmityna
HU3KOACTOTHBIX KONEOaHUA HANPSDKEHUSA CTAHOBUTCSA MPEHEOPEKMMO MANOH 10 CPABHEHMIO C €r0 HOMHHANIb-
HbIM 3Ha4E€HUEM.

Ocumiorpammel, 3alucaHHble C Pa3BEPTKOi B HAHOCEKYHIAX, IBHO JEMOHCTPUPYIOT HalWYUe BBICOKOYAC-
TOTHBIX KosiebaHuii Toka (puc. 4). AMIUIMTYa TAKMX KONeGaHui CpaBHMMa CO CPEeTHUM 3HAYeHHEM TOKa < [ >
W B 3HAYUTEIILHOH CTETIEHH 3aBHCUT OT KOHCTPYKTHBHOIO VCIIOJIHEHHMS KATODHOTO Y313, 9TO OTYETIMBO BUIHO
3 CPaBHCHMA OCLMILIOrpaMM TOKa, MPUBEACHHBIX Ha puc. 4. B ciyyae kaToaa co cBOGOAHOM MOBEPXHOCTHIO
J/ICKTPO/IMTA MakCHMaflbHAA aMIUIMTY/a COCTaBuIa nopaaka 10 % oT < />, a NPy HAMYMK OrPAHHYATENHHOI
MIOPUCTOM MNACTHHBI OHa JocTUrana 35 %. AHanu3 kone6aHuii ¢ UCMOIb30BAHAEM pexuma BII® ocuunnorpada
1oka3ar, 4To B 060MX BApUAHTaX KOHCTPYKTHBHOTO MCIOHEHUS KATOZHOIO y3/1a 4acToTa KoneGaHuid HaxXonuT-
¢4 B MHTepBaie oT 3 go 15 MI'u.
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Puc. 4. Ocumsmiorpammst Tokos u Hanpskennii. /=10 oM: a— NIEKTPONAT UCTEKAET U3 LHIMHIPUYECKOr0 KaHasa ¢ AuamMeTpoM D =75 Mm;
6 — Ha BLIXOJIE KAHA/IA YCTAHOBJIEHA IOPHCTAS IIACTHHA C oTBepCcTHEM d =23 MM

®otorpaupoBaHHe C MOMOIIBK CKOPOCTHOM BUZICOKAMepbl ¢ MaOH KCHO3HUKMENH BBIABHIIO HEOMHOPO-
HYIO CTPYKTYpY 30HEI MPHUBS3KHM paspsana k aiexTpoauty. Ha ¢otorpadusx ordyernnso npossuioce, 4ro npu-
Bs3Ka paspiajga K IJIEKTPOJIATY ABJIAETCA MHOFOTO‘!G‘-IHOVI, puyeM, O4eHb JTUHaMUYHOH. Koiu4ecTBO Touek pu-
BA3KKH HEOPEPBIBHO MEHAETCA, OJHH U3 HUX HCYC3al0T, APYIrU€ BO3HHKAIOT. O‘{eBl/II[HO, qTO pa3pﬂlIHLlI71 TOK
CKIIaIbIBAETCS U3 MHUKPOTOKOB, NpOXOAAIINX Yepe3 OTAeNbHBIE TOYKH IIpUBA3KH. HOCKOHLKy MHUKPOTOKH OBICT-
POTEUHO MEHSIOTCA CITy4aHBIM 00Pa30M, BOHHKAIOT Iy IbCALIN CYMMaPHOTO pa3psaHoro Toka. [1o Beeii Bepo-
ATHOCTH B 3TOM 3aKMO4YaeTCA OCHOBHAA IpH4KHa BOSHUKHOBEHHA BLICOKOYACTOTHLIX KONe0aHUH TOKA.

a 7]

Puc. 5. Mrhogennbie dororpaduu npukaTowoit 0671aCTH MNa3MEHHOTO cToNGa. BelBIMU THHAMH 0603HAYEHEI 04epTaHHA IOPHCTOMH
I1aCTHHEL JKCno3uuuA 67 mkc. Mutepsan mexay kaapamu 125 mc, d = 23 MM, <]>=6A

Hanuume Ha NOBEPXHOCTH 3MEKTPO/MTA MOPUCTOH MIACTHHBI OCIOXHSAET YCTOBHSA dopmMupOBaHUs 30HBI
pUBA3KM paspana. Kak BMIHO U3 PHC. 5, TOUKH NPHUBA3KH BOZHUKAIOT ¥ HA BJAXHOMN NOBEPXHOCTH ILIACTHHBI.

Ha puc. 5, a nx konmyecTBo Gosiblie 110 cpaBHEHHIO C PHC. 5, 6. Ilo-BuanmMoMy, u3-3a GICTPOTEYHOroO H3MEHE-
HUS KOJIMYECTBA TOYEK [PHUBA3KM YCUIMBAIOTCA MYJIbCALHH TOKA.
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BrIBOABI

1. BrisisieHo o6pa3zoBaHie HU3KOYACTOTHBIX M BBICOKOYACTOTHBIX Kosie0aHui ToKa B ra30BOM paspaie C XKuJl-
KHMM 3JIEKTPOJIMTHLIM KaTOAOM.

2. Hu3k04yacTOTHbIE KOJIeGaHus TOKA Bbi3BaHbl M3MEHEHHEM M€OMETPUH IUIa3MEHHOIO CT0/10a ra3oBoro paspsia.

3. Hanuume BBICOKO4ACTOTHBIX KojiebaHMii 00yCIOBIEHO TeM, YTO NPUBA3KA ra30BOTO pa3pala K XKHIKOMY
JNEKTPOJIUTY ABJIAETCSI MHOTOTOYEYHOHN H THMHAMHYHOM.

4. KoneGaHus TOKa B MErarepLiOBOM [Mana3oHe fABILIIOTCA HEOThEMIIEMBIM CBOMCTBOM ra3oBOro paspsjaa
C )KUIKUM 3MEKTPOJUTHBIM KaTOIOM.
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Tlocrynuna B peaxosneruto 12.04.13

THE NATURE OF THE CURRENT OSCILLATIONS IN THE GAS
DISCHARGE WITH LIQUID ELECTROLYTE CATHODE

Kh.K. Tazmeev, .M. Arslanov, and G.Kh. Tazmeev

Researched current oscillations in the gas discharge with liquid electrolyte cathode and
analyzed their causes. Studies conducted in the current range 421 A at interelectrode distances
of 5--15 cm for different variants of embodiment of cathode assembly.

Keywords: gas discharge, liquid electrode, electrolytic cathode, oscillating current.
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