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BJIUAHUE SJIEKTPUYECKOTI'O TOKA HA TEMIIEPATYPY CUJIMKATHOI'O
PACIIVIABA ITPHU ITOJIYYEHUHN MUHEPAJIBHOI'O BOJIOKHA

ELECTRIC CURRENT EFFECT ON THE TEMPERATURE OF SILICATE MELT
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Annomayus. B naHHOW cTaThe W3IOXKEHBI PE3yibTaThl HMCCIEIOBAHUNA 10 00ECHEeUeHHIO
JIOKQJIBHOTO HAarpeBa HUCTEKAIOUIEH W3 JIETKM CTpyM paciulaBa IIyTeM IpOIMYCKaHUs MO HeH
3JIEKTPUUYECKOTO TOKA, C LIEbI0 Oo0ecreyeHnss HeoOXOAUMBIX 3HAaUEHUH TeMIIepaTypbl U BSI3KOCTU
JUIS TTOJTy4€HUSI MUHEPAJILHOTO BOJIOKHA.

Abstract. This article includes results of providing local heating of stream of silicate melt by
means of mincing electric current throw the stream, with the aim of providing necessary values of
temperature and viscosity for producing mineral fiber.

Knroueswie cnosa: mrasMa, MUHEpPaJIbHOC BOJIOKHO, CI/IJ'II/IKaTCO)Iep)KaHII/Iﬁ Marcpural.
Keywords: plasma, mineral fiber, silicate material.

Peanu3anus nporpecCUBHBIX TEXHOJOTHHA CTPOUTEIBCTBA 3/IaHUM M COOPYKEHHM C y4ETOM
HE00X0AUMOCTH OOecreueHHsl 3HeprocOepeXeHuss MpH SKCIUTyaTallud MPHUBEIO K MIMPOKOMY
HCIIOJIb30BAaHUIO CUJIMKATHBIX BOJIOKOH M U3JIEJIMN HA UX OCHOBE. MUHEpanpHas BaTa U U3JEIHS U3
Hee SBIIAIOTCS CaMbIMHU PACIPOCTPAHEHHBIMU B HACTOSALIEE TEIUIOU3OJSALUOHHBIMU MaTepHUalaMU
[1]. CymecTByrommue NpOU3BOJCTBA MOJYUYEHUS MUHEpAIbHONW BaThl OCHOBAHbI, KaK MpaBWIIO, Ha
BarpaHOYHOM U 3JEKTPOTEPMHUYECKOM CIOCO0ax, MPHU HTOM BOJIOKHA H3TOTOBISAIOT IyTEM
nepepaboTKU TMOJIYYEHHOTO B MEYax CHJIMKATHOTO paciijlaBa C MOMOIIBIO IEHTPOPYrHpOBaHUS
0o pasznysa. Bo Bpemst mpou3BOJCTBA BOJIOKOH K paciljiaBy MPeIbsIBIAIOTCSA YeTKHE TpeOOBaHMs,
KaK IO €ro CoCTaBy, Tak M IO Temreparype. Kak M3BeCTHO, IIpU BBIXOJAE W3 JIETKH IJIABUIBHON
[IEYU CTPYs PACILIaBa OXJIAKIAETCS, COOTBETCTBEHHO MEHSETCS BA3KOCTb PACILIaBa U yXYALIAECTCA
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KauecTBO BOJOKOH. Ha ceromHsiiHMil €eHb aKTUBHO HMCHOJIb3YETCS IUIa3MEHHAas armapaTrypa B
CTPOMUTENILHOM OTpaciy AJisi BBICOKOTEMIIEPATypHOTO IUIABJICHUS MaTepUAIOB CHJIMKATHON TPYIIIbI
[2-7].

B cBs13u ¢ 3TUM 11€I1b10 TaHHOM pabOThI IBUIIOCH:

—pa3zpaboTKa YCTpOWCTBA, OOECIIEUHBAIONIETO JIOKAIbHBII HAarpeB HCTEKAloOIIed U3 JIETKH
CTpyH pacIjlaBa IyTeM IMPOIMYCKaHUs IO HEH JJIEKTPUYECKOrO0 TOKa C LEbl0 obecredeHus
HEO0OXOIUMBIX 3HAYCHHI TEMIIEPATYPhI U BI3KOCTH IS IIOTYYCHHUSI MUHEPAJILHOTO BOJIOKHA.

—IPOBEJCHUE SKCIIEPUMEHTAIBHBIX HCCIEIOBAHUNA IO BIIHUSHUIO 3JEKTPUYECKOTO TOKa Ha
TEeMIIepaTypy U BA3KOCTh CTPYHU pacIliaBa.

Ha Pucynke 1 mpexacraBineHa ycTaHOBKa HJisi MPOU3BOJICTBA MHUHEPAIBLHOTO BOJIOKHA W3
TYTOIUIaBKOTO CHUJIMKATCOJEPIKALIero paciulaBa COCTOSIAs M3 CIEAYIOLIUX OCHOBHBIX Y3JIOB U
AJIEMEHTOB: IUIaBUJIbHAS Meyb |, Hampapisionias BOPOHKA 2, YCTPOICTBO Ui pa3dyBa pacijiaBa B
BOJIOKHA 3, HMCTOYHHMK IHUTAaHMUS TOCTOSHHOro Toka 4. BopoHka 2, HU3roToBIeHHas U3
ANIEKTPOMPOBOJIHOIO MaTepuaja, 3aKpeIuieHa IMOoJ JIETKOH 5, yCTaHOBJIEHHOW B OOKOBOH CTEHKE
neyn 1. TOKOmoBOABI PEryaIupyeMoro UCTOUYHHUKA MUTAHUS MOCTOSSHHOTO TOKA 4 TMOJKIIIOUEHBI K
BOPOHKE 2 M YCTPOWCTBY AJIA pa3ayBa 3, 4TO 0OecreyrBaeT MPOTEKAaHUE TOKa MO Y4acTKy CTpYHU
pacmiaBa MeXay 3TUMHU 3JIEMEHTaMH 3a CUET 3JIEKTPOIPOBOJHOCTH PACIUIABIEHHOIO CHIPHEBOIO
Matepuaina. Mcnonb3oBaHne TakoW CXEMBbI MO3BOJISET OCYLIECTBIATH JOMOJHUTENBHBIN MOJ0TPEB
pacruiaBa it o0ecrieueHus Tpe0yeMon BI3KOCTH MyTeM U3MEHEHUEM CHJIBI TOKa, TPOTEKAIOIIEro B
crpye [8-11].

Pacnnas

/A

)A
§

SIS

Bo3ayx

Pucynok 1. YcraHoBKa 151 OpOU3BOJCTBA MUHEPATILHOTO BOJIOKHA:
1 — nnaBuIBHAS TIEYb; 2 — HAMPABJIIIONIAS BOPOHKA; 3 — YCTPOUCTBO JJI pa3ayBa paciljiaBa;
4 — WCTOYHUK MOCTOSITHHOTO TOKA; 5 — JIeTKa; 6 — CTpys paciuiaBa;
7 — MUHEpanbHBIE BOJOKHA

B xauectBe HCXOJHBIX MAaTCpUaJIOB I IOJYUYCHHA paciijiaBa HMCIIOJIb30BAJIMCh OTXOABI
TEIUIOBBIX CTaHUUH [12]: MUHEpaNbHBIM OCTaTOK MOcie CXUraHus kameHHoro yrisi Kysbacckoro
OacceiiHa W TOpIOYMX ClaHIEeB. B mporecce mnpoBeAeHUs] SKCHEPUMEHTOB JUIMHA CTPYH,
COOTBETCTBYIOIIAsl PACCTOSHUIO MEKy HMKHEH KPOMKOW HalpaBisSIOLIEd BOPOHKU 2 U BEPXHUM
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cpe3oM ycTpoiicTBa ansi pasayBa 3 coctaBisiia L=350 mm, a auameTp CTpyM Ha 3TOM YYacTKe
cocraBun 0d=6 mm. Temmeparypa paciuiaBa B CTpye H3MEpsUIach MPH TOMOIIUA ONTHYECKOTO
nupoMerpa ¢ ucuesaromed HuThto OIIIINP-0179 u cocraBnsna t=1300...1720 °C, npu 3tom
pabounre AMEKTPUIECKUE XapaKTEePUCTUKH Jiexkanu B uHTepBaiax: 1=30...70 A; U=130...160 B. B
Tabnuue mpuBeAEHBI PE3yNbTaThl M3MEHEHUS TEMIIepaTypbl B 3aBUCUMOCTH OT AJIEKTPHUYECKOU
MOIITHOCTH BKJIAJIBIBAEMOH B CTPYIO CHITMKATCOAEPIKAIIETO PacIljiaBa.

Tabnuna.
3ABI/ICI/IMOCTVL TEMIIEPATVYPEI E} CTPVE
OT BKJIAJILIBAEMOU DJIEKTPUYECKOW MOITHOCTU

N L A U B Temnepamypa .
pacniasa ¢ cmpye, °C

0 — — 1320"

1 30 160 1430

2 40 145 1550

3 50 140 1610

4 70 127 1720

* — Temnepamypa pacniasa npu 6bixo0e u3 i1emKi NIAGULLHOL Neuu

B nmanazone Ttemmepatyp pacmiaBa 1400-1800 °C mo merommke [13] ompenensiach
BSI3KOCTH pacruiaBa PucyHOK 2.
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Pucynok 2. TemnepaTypHas 3aBHCUMOCTb BS3KOCTH paciiiasa 30561 (1),
OTXOJI0B TOPIOYHX CIJIAHIIEB (2)



http://www.bulletennauki.com/

B pesynbprare yero ObIJIO YCTaHOBIIEHO, YTO BSI3KOCTh PacIliaBa MOJIYYEHHOTO M3 OTXO/0B
roprouux ciaHieB npu temmeparype 1700 °C Bblie 4yem y paciuiaBa U3 30J1bl, YTO €CTECTBEHHO
BJIMSIET Ha MPOLIECC BOJIOKHOOOPA30BaHUSI.

Ha Pucynke 3 npusenensl MukpodoTorpaduu MUHEpaIbHOIO BOJIOKHA U3 paciijiaBa 30J1bl U
OTXO/IOB FOPIOYMX CITAHIIEB, MOJYYSHHBIX TyTEM pa3jyBa npu temmepatype ctpyu 1700 °C.

Pucynok 3. Mukpogortorpaduu MUHEpaIbHBIX BOJIOKOH MOJTYYSHHBIX TyTEM pa3ayBa
CTpyH paciuiaBa umerorei remneparypy 1700 °C: a — BOJIOKHa U3 OTXO/I0B TOPIOYUX CIaHIEB (0=7 MKM),
0 — BOJIOKHA M3 30J100TX0/10B (d=4 MkM). YBenuuenue x300

AHanu3 MOJY4YEHHBIX JaHHBIX [0 JHMaMETpy BOJOKOH IIOKAa3bIBaeT, 4YTO BOJIOKHA,
IIOJyYEHHbIE U3 OTXOJI0B TOPIOYMX CJIAHLIEB, UMEIOT AUaMeTp, B 1,5 pa3a GoJblle 110 CPaBHEHUIO C
JINaMETPOM BOJIOKOH IIOJIYYEHHBIX M3 30JI00TXOJ0B, 4YTO CBS3aHO C PAa3JIU4YHOU BSI3KOCTBIO
pacIuIaBoOB IIPU JaHHOU TeEMIIepaType.

Takum 00pa3oM, HCIIONB30BAaHHE B KA4eCTBE JONOJHHUTEIBHOTO HMCTOYHHKA TETUIOBOM
DHEPIUM DIIEKTPUUECKOI0 TOKAa, IPOIYCKAEMOIO Yepe3 CTPYK paciulaBa, IIPEICTaBIseT
BO3MOYKHOCTH JIOKJIbHO M3MEHSATH TEMIIEPATYypPy pacijiaBa ¥ COOTBETCTBEHHO 3(PPEKTUBHO BIHSTH
Ha TEXHOJIOTHIO (POPMUPOBAHHUS BOJIOKOH M UX KayecTBO.
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