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Viscosity Change of Molten Oxides by Electric Current Imposition

Kensuke OKAZAWA, Masahiro Y AMANE and Yuka FUKUDA

Synopsis : Viscosity measurements of the molten oxides and the mold powders during the electric power supply are conducted by the rotational cylinder

method in order to examine the viscosity change by the electric power. It is derived from the measurement that the viscosity increases by AC

power supply and that viscosity change is increase or decrease in DC power supply. It is cleared by the MD analysis that growing network is

the main mechanism of viscosity change in AC power supply. On the other, it is found that the viscosity change is occurred by electrolysis in

DC power suuply. These results indicate the possibility of the viscosity control of the mold powder by the electric power.
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Table 1. Experimental conditions.

composition Ca0O SiO2 Al03
40wt% 50wt% 10wt%
50wt% 40wt% 10wt%
40wt% 40wt% 20wt%

charge number 2-3

temperature range 1400-1600(°C)

electric voltage 2(V)

frequency in AC 60 (Hz)

number of crucible revolution 1(rps)

rod diameter 0.01(m)

crucible inner diameter 0.03(m)

crucible depth 0.03(m)
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Experimental apparatus for molten oxides viscosity measurement.

me LT,
un

% Fig. 3OMME LTHEIL TS, 7220, n SlE
D, 0, SEBEEOEMEACIRENEE TR L Q0 B, Fig. 3T
DN, N, PMEIEFig 2T/RLAT L2 ARDOEHE &
Fr— VT EIEHLS, BIRLAZLS 21 DDEETS
BIOWE & 1T > 72, ZOIEMOFIYE & 775 1 i
RTVBBEE ' 2 6 W TISR Al e 4 EHT 3.

on=

Fig. 4127 & D ITHIERRZE ¢, 13 90% LL £ 23 0.03LIIN T
Hote £5T, Ny N, TNENDBREN003EEAD &
Fig. 3126 B RMELDRAZEIL S 7 7HRITRL 72 &5 1
FNTHhONTHS006LEABTEHNTES, ZOIL
EET 5 & 40%Ca0-50%Si0,-10%A1,0, & 50%CaO-
40%Si0,~10%A1,0, DB E 12 & 2 K280 13 7E 3R 22 A
HThY, BlerhkrotEF A5, —F, 40%Ca0-
40%Si0,-20%AL,0, DEEIZ K R ZE(LIE3F ¥ — VO
HEORER, 2F v — ¥ OBEME TR ELIZFREOE
HAEBLZTBD, 5 1F v — Y& 1500°C & O &\ iEK
THEEOTML OB A L TE O, MEIZK > TS
BlLA-eEBEZOND,

2-3-2 ZIEEIC K SR OR]

23 1 DOFERD 5 40%Ca0-40%Si0,-20%Al,0; 1Z W E 2
Ko THMENE L & 2 M & D 40%Ca0-50%Si0,—
10%A1,0,, 50%Ca0-40%Si0,~10%AL0, D @& IZ & % fhitt
ZlidhnweEILIOND, 2B THRRLEFH Y £ —T
DRFBEDIDOHEEFIZB VTS, 1HHIRME A ZAL



0.8

40%Ca0-50%Si02-10%AR20.
I I

W & BRI ORI 2L

40Ca0%-40%Si02-20%A1203
T T T

_ : 03 50%Ca0-40%Si02-10%A1R03
. !;efore e_lectric power supply [ o before electric power supply 0.4 [| ¢ before electric power supply
0.6 F| o melctric power supply o inelectric power supply o inelectric power supply
+ after electric power supply <051 | + after electric power supply + after electric power supply
L 0.2 -
@ ] - 071 =
4 “ 4
& b I L (S b
= = =4
= ] i‘-‘. 0.9 =
L -0.2 E
[
7 . 4 -0.4 B
-0.8 L L ) L 13 ) \ N ) . )
0.00053 0.00054 0.00055 0.00056 0.00057 0.00058 0.00053  0.00054  0.00055 0.00056  0.00057 0.00053 0.00054 0.00055 0.00056
-1 . -1
UT(K") T UT(K™)
Fig. 2. Measurement results of viscosity in AC power supply.
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Fig. 3. Increase rate of viscosity by electric power.
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Fig. 4. Distribution of measurement error.
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Fig. 5. Time dependence of viscosity increase.
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Table 2. Results of quantitative analysis of composition.

position CaO(%) SiOx(%)  Al203(%)
(A) 443 37.0 187
B 40.4 39.8 19.8
C 40.4 39.9 19.8
before measurement 40.4 399 19.8
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Fig. 6. Distributions of network size.
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Table 3. Comparison of two phenomena induced by elec-
tric power supply.
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Table 4. Mold powder data.

main composition . . o
Ca0 Sip02 AlpO3  Viscosity(1300 C)
powder A 30~35wt% 30~35wt% S5~10wt% 0.13Pa's
powder B 35~40wt% 35~40wt% O~5wt% 0.4 Pa's
powder C 35~40wt% 40~45wt% 5~10wt% 1.05Pa's
motor
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— i
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Fig. 8. Experimental apparatus for mold powder viscosity
measurement.

Table 5. Experimental conditions.
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Fig. 9. Results of measurements for mold powder viscosity in AC electric power.
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