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IJIEKTPOXUMHWUYECKOE PACTBOPEHUME POJAUEBbBIX
IJEKTPOJ0OB B CEPHOKHUCJION CPEJE IPU MOJIAPU3ALIMN
INPOMBIIIVIEHHBIM IIEPEMEHHBIM TOKOM

HccrnenoBaHO 31EKTPOXHMHYECKHAC PACTBOPCHIE MAPHI ICKTPOAOB POAMIA — POJUH B CECPHOKHCIION cpeae mpH
MOJISIPU3ALMHN TPOMBIIILICHHBIM MIEPEMEHHBIM TOKOM. Y CTAHOBICHO, YTO MPH H3MCHCHHUH KOHI[CHTPAIIMH CCPHOM KUC-
JIOTHI, MPOTODKUTCIIBHOCTH SICKTPOJIH3A, INIOTHOCTH TOKA HA POAHUEBBIX 3ICKTPOAAX BBIXOA MO TOKY H CKOPOCTh PACTBO-

PCHHA POAMSA CYIIECTBEHHO H3MEHAIOTCA.

Boapmoit uHTEPEC K SICKTPOXUMHUH POAUSI B
HAIIH JHU OOBSICHICTCS TEM, YTO POJHPOBAHUE K-
POKO IPHUMEHSETCS B IPUOOPOCTPOCHHH,, JIIEKTPOH-
HO — BBIMUCIUTCIBHON TCXHUKE, PAKCTOCTPOCHUN U
HAYYHBIX UCCAcaoBaHmIx [1-3].

B nacrosmee BpeMs BecbMa Ba)KHOH 0OIACTBHIO
HNPOMBILIUICHHOTO PUMEHEHUS KaK CILIABOB POMSL, TAK
U YHACTOTO POANS B BUAC TOHKHUX CCTOK, IIOPOIITKOB U
KOJUIOMJOB SIBJIFOTCS PA3NHUHBIC KATAJIUTHYECKUE
npouecchl. Takke Oraaromaps BEICOKOU TeMIepaTy-
PC MIaBJICHUS POAMS U CTaDUIBHOCTH TCPMOINCKT-
PHUYECKUX CBOMCTB MPHU BBICOKOM TeMIIEpaType, Tep-

MOMAPHI U3 CIVIABOB POAUS MPUMEHSIOTCS JIs H3Me-
penus temreparyp B npeaenax 1300 — 1800 °C [4,5].

AKTyaJIbHBIM HPEACTABISCTCS BOMPOC 00 W3-
BIICUCHUH POAMS U3 OTPAOOTAHHBIX KATATH3ATOPOB,
€ IOBEPXHOCTEH TEXHHICCKIX 000pYAOBaHUH, a Tak-
K€ U3 Pa3IUYHbIX METAJUIHUECKHUX OTXOAOB B BHIE
noma. OgHOH 13 OCHOBHBIX NPOOIEM SBIISETCS TIc-
peBox poaus B pacteop. Kak m3sectHO [6], XumMu-
YECKU YUCTBIH POAUI MPAKTUUECCKU HEPACTBOPUM B
KHUCJI0TaX, JaXXe B LAPCKOU BOJKE.

B 3T0i#1 cBsI3M 1EnprO Hamieh paboThl SIBHUJIOCH
HCCIEA0BAHUE MMPOLIECCA PACTBOPSHUS POAHSL B CEP-
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HOKHCITBIX PACTBOPAX MPH MOJISPU3ALINH IEPEMEHHBIM
TOKOM MPOMBILIICHHOH YaCTOTHI.

DICKTPOIN3 MPOBOIUIN 0€3 Pa3ICaACHUS 3JICK-
TPOXHBIX MPOCTPAHCTB C UCHONB30BAHUEM JABYX PO-
JUMEBBIX BIEKTPOAOB. BbIxon mo Toky pacrBopeHus
POAMS MIPH MOILIPHU3ALIMH ICPEMEHHBIM TOKOM pac-
CYHTHIBAITH HA AHOJHBIH MOMYIIEPHO T MEPEMCHHOTO
TOKa KaK TPEX3JICKTPOHHbIH mpouecc. [Iposoaumu
MOTAPU3ALMIO ABYX POAUCBBIX 3JICKTPOIOB (TIPH OAH-
HAKOBOH ITOTHOCTH TOKA HA HUX) IPOMBIIIICHHBIM
MEPEMEHHBIM TOKOM ¢ uactotoit 50 I'ty (puc. 1), npu
3TOM KPHUBas BBIXOJA MO TOKY U CKOPOCTH PacTBO-
PCHUS POIUS TPOXOAAT YEPE3 MAKCUMYM, T.€. MaK-
CHUMAITBHEIC 3HAUCHHS BBIXOJA MO TOKY W CKOPOCTH
PacTBOpEHUs HAOMIOAAIOTCS COOTBETCTBCHHO IMPH
5 kA/M? u 7,5 kA/M?, nanee TOK B OCHOBHOM Pacxo-
JIVETCS HAa BBIICICHUE KHCIOPOAA.

B panpHeimem, HaMU U3YUCHO BIMSHUE H3ME-
HEHHS TUTIOTHOCTH TOKA HA OHOM POJUEBOM DIICKT-
pozae (Rh,) Ha BEIXOA MO TOKY M CKOPOCTb PacTBO-
penus BToporo poauesoro snektpoaa (Rh). Ipu
sToM Ha Rh, mioTHOCTh TOKa OcTaBanack MOCTOSH-
HOH, a Ha Rh, NI0THOCTH TOKa MEHAIN B MANA30HE
5-50 kA/m? (puc. 2). U3 pucyHKa BUIHO, 4TO C YBE-

! > 2
50 Iy - KA/M
2

JUYUCHUEM ILIOTHOCTH TOKA HA BTOPOM POITHCBOM
3JEKTPOJE, BBIXOJ IO TOKY H CKOPOCTb PacTBOpE-
HUS TIEPBOTO POJAKEBOTO 3ICKTPOAA BO3PACTACT. ITO
MOKHO OOBSICHUTh TEM, UTO C YBSIUICHUCM IIJIOT-
HocTu Toka Ha Rh, Ha moBepxHOCTH 371€KTPOaA 06-
pa3vercs OKCHOHAS IUICHKA, BAMMIOMAS HA aCHUM-
MCTPHIO TICPUOANUCCKOTO IEPEMEHHOTO TOKA, TIPO-
TEKAOIIETO YEPE3 IMEKTPOXUMHUIECCKYIO LIEIIb.

W3 prucyHKOB BUAHO, YTO U3MCHCHHUC INIOTHOCTH
TOK2 Ha MIEPBOM POAHEBOM 3JIEKTPOAE (€CH ILIOT-
HOCTh TOKAa HAa BTOPOM 3JCKTPOAS MOCTOSHHAN),
TaKKE OKA3BIBACT BIMSHUE Ha e€ro pacTBopeHune. Ha
PUCYHKC 3 TIOKQ3aHO, UYTO ¢ MOBHIIICHUEM ILTIOTHOC-
TH TOKAa HA TICPBOM 3JICKTPOIC CTO BBIXOA MO TOKY
PacTBOPEHHS MAAET, @ CKOPOCTh PACTBOPEHHS Me-
Taa yBenunauBacTcs. CHIKCHUE BBIXOA MO TOKY
pacTBOpCHHS OOBICHSICTCH YaCTUIHON MACCHUBALIU-
CH 3MECKTPOA C YBETHUICHICM IIOTHOCTH TOKA. Y CH-
JICHHE CKOPOCTH PACTBOPEHHSA METAIA, COTIACHO
3akony ®apagesa, oOBsACHICTCS TEM, YTO Macca
MeTaJlIa, MEPELIEIIIEro B pacTBOP, IPSIMO IIPOTIOp-
LUOHAEHA KOTHYCCTBY JICKTPUICCTRA.

Kak mokaseBaloT pe3ynbTaThl UCCICIOBAHUH
(puc. 4, 5), UI3MCHCHHUE KOHLICHTPALIMHA CCPHOM KHC-
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JIOTBI CYIICCTBCHHO BJIMACT Ha BBIXOA IO TOKY U
CKOPOCTb PACTBOPCHHS POTHSL.

MaKCI/IMa.]'IbHOG SHAYCHHUC BBIXOJA ITO TOKY U CKO-
POCTH PacTBOPCHUSI HAOIIOAACTCS B 6 H CCPHOM KHUC-
JI0TE, AANIEC NPOUCXOANT CHIKEHUE, TTO — BUAUMOMY,
0071ee KOHLICHTPHPOBAHHBIC PACTBOPHI CEPHOM KHCIIO-
THI, UIMESI B CBOEM COCTaBE GOMIBIIC KHCIOPOACOACD-
KX AaHUOHOB, CITOCOOCTBYIOT 00PA30BAHHIO OKCH/I-
HBIX IUVICHOK, IIPUBOIAINUX K NACCUBALINU JJICKTPOAA.

Ha pucynxke 6 1 7, mokazaHO BIHSHHUE TPOJOIDKH-
TEBHOCTH JIEKTPONII3A Ha BBIXOJ O TOKY U CKOPOCTb
pacteopeHus poawst. M3 pUCYHKOB BHIHO, UTO € YBE-
JHUYECHHEM TPOAOLKUTEIBHOCTH JICKTPOIN3A BBIXOX
IO TOKY X CKOPOCTB PACTBOPEHHUS PO 3aKOHOMEPHO
CHIDKAOTC. MBI TonaraeM, 4To IPHUIHH HECKOIBKO:
MACCHUBALHS TIOBEPXHOCTH BO BPEMEHH, COIe00paso-
BAHHE, & TAIOKE TU((Y3HOHHBIE 3aTPYIHEHMS, T K. OITbI-
THI IPOBOJVITUCH O€3 MEPEMEIINBAHUS BJICKTPOINTA.
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Tabnuia 1. Bansiane NI0THOCTH TOKa Ha 31eKTPOAX HA BBIXOA 0 TOKY PacTBOPEHHUST POTHS
IIpy ofMHAKOBBIX MIOTHOCTSIX IIpn u3MeHeHNH IIIOTHOCTH TOKa
i A’ TOKa Ha JBYX POJUEBBIX Ha OJIHOM POIMEBOM 3IIEKTPOJE,
anektponax BT, % TIPH 3TOM iy = const = 5000A/Mm2, BT, %
R Rh, CyMMapHBIi Rhb Rh, CYMMapHBIi
1000 - - - - - -
5000 24 1.9 43 24 1.9 43
10000 14 1.3 2,7 2,7 2.9 5.6
15000 0,6 0,7 1.3 2.8 24 5.2
20000 0.3 0.3 0,6 2.8 2,1 4.9
50000 - - - 42 1.9 6,1
Tabnuia. 2. BausiHne IJIOTHOCTA TOKA HA 1eKTPOAX HAa CKOPOCTH PACTBOPeHHS POIHSI
IIpy ofMHAKOBBIX MIIOTHOCTSIX IIpn u3MeHeHNH NIIOTHOCTH TOKa
TOKa Ha JBYX POJUEBBIX Ha OJIHOM POIMEBOM 3IEKTPOE,
i A/m? anektponax V, /m? , u TIpH 3TOM i, ;= const = S000A/M”, V, r/M”, 1
R Rh, cpenHee R Rh, cpenHee
3HaYCHUE 3HaYCHUE
1000 - - - - - -
5000 74.0 60.0 67,0 74.0 60,0 67,0
10000 89,0 853 87.1 84,0 178.0 131,0
15000 65,0 66.6 65.8 86,0 2280 1570
20000 41,0 42.6 41,8 88,0 266.,6 1773
50000 - - - 129.0 600,0 364.5
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Jst HarmsynHOCTH B Ta0muiax 1 1 2 mpuBeTd 1aH-
HBIC 10 BJIMSHHIO INIOTHOCTH TOKA HA OJHOM 3JICKT-
POJC HA BHIXOX IO TOKY U CKOPOCTH PACTBOPCHHS
BTOPOT'O POAHUCBOTO 3JICKTPOIA.

Kax BuaHO u3 Tabmuil, BEIXOA MO TOKY U CKO-
POCTE PACTBOPCHUS POIUS CYINCCTBCHHO 3aBUCHIT
OT TIJIOTHOCTH TOKA HA KAXKIOM JIICKTPOJIC.

Takum 00pazomM, HAMU BICPBBIC HCCICIOBAHO
3JCKTPOXUMHUCCKOC TTOBCACHUC POIUCBBIX DJICKT-
POIOB B CCPHOKHUCIION CPEAE PH MOTAPUALIIH TTPO-
MBIIIJICHHBIM TICPEMCHHBIM TOKOM 9acTOTOM 50 I'm.
IMonyucHHEBIC PE3VABTATH CBUACTCIBCTBYIOT O TOM,
9TO MPH MOIPUBALNN TIAPHL SJICKTPOIOB POTUN —
POIVH, HA ICKTPOIHBIC MPOILICCCH CYICCTBCHHOE
BIMSTHUC OKA3BIBAOT TAKUC TAPAMETPhI, KaK IJIOT-
HOCTb TOKa Ha 3JICKTPOJAX, KOHIICHTPAIINS, OPOIO-
JKATCTBHOCTD DJICKTPOIIH3A.

Boepseic YCTAaHOBJICHO, YUTO MPH OJWHAKOBBIX
VCIIOBHAX TIPH MOAPHU3AMNN HNCPECMCHHBIM TOKOM
Mapsl 3J€KTPOAOB POAUM — POIUN ¢ U3MEHEHHUEM
IJIOTHOCTH TOKA HA OHOM 3JICKTPOAE, BBIXO IO TOKY
¥ CKOPOCTh PACTBOPCHUS OOJIBIIIC, YSM MPH MOJISIPH-
3aLMU DapHl 3JIEKTPOJOB POAUH — pOAUM IPHU OAUHA-
KOBOI IIOTHOCTH TOKA HA HUX.
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Pezrome

AMHBIMATIBI TOKIIEH MOJISIPU3AIMSIIAHFAH KOC POJMH - po-
T 37IEKTPONITAPBIHBIH KYKIPT KBITIKBITBI €PITiH/Ii CIHACT] 31eK-
TPOXUMHUSIIBIK, epyi 3epTTeiii. Poquii sieKTpoATapbIHbIH TOK
GOUBIHITIA IITLIFLIMBIHA YKOHE €PY JKbUIIAMIBIFBIHA KYKIPT KBIIII-
KBLTBIHBIH KOHI[EHTPAIUACH, DIIEKTPOIU3 Y3aKThIFbI, POAUI
DIEKTPOATAPBIHAAFBl TOK TBIFBI3JBIFEl 9CEpP E€TETIHAIrI
KOpCeTUII.
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