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Absorption Ability of Casting Mold Powder for Al-Killed Steels to
Al,O; Inclusion
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(School of Materials and Metallurgy, Northeastern University, Shenyang 110004)

Abstract The Al O; dissolution rate of casting mold powder Ca0-Si0,-Na, O-CaF, - AL, O, -MgO series has been mea-
sured by Al,O; dissolution rate measuring apparatus. The inclusion absorption ability of mold powder for Al-killed steels
could be predicted accurately by established regression analysis model for relation between Al O; dissolution rate and mold
powder ingredient, and the mold powder for Al-killed steels has been optimized and designed by established nonlinear pro-
gramming model. The results showed that with CaO/SiO, = 1.15, Na,CO; 20.0%, CaF, 20.0%, ALO; 2.0%, MgO

8.0%, the AL, O, dissolution rate of casting mold powder was up to maximum value that is 1.73 x 10™* kg*m™*+s™".
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Table 1 Tabulation of factor-level for variance analysis

HE Zy Z4%  Z31%  Zy% - Zsl%
HABEKF(0) 090 150 150 5.0 5.0
Zp{LRIEE 0.30 5.0 50 3.0 3.0
EKFE(+1) . 1.20 20.0 20.0 8.0 8.0
FAKFE(-1) 0.60 10.0 10.0 2.0 2.0

LEER(+1.55) 136 27 2.7 9.6 9.6
TEBE(-1.55) 0.44 7.3 7.3 0.4 0.4

ALO, BB RR5EEHRITE Z,(Ca0/Si0,)
Z,(Na,CO, &), Z,(CaF, & &), Z,(AL,0, &
#).Z,(Mg0 S B)WENFFER:

=-7.983+24.73332,-0.3230Z, -0.089 5Z; -
0.3454Z,-0.316 2Z5 -0.0120Z, Z, -
0.0968Z,2,-0.09372,Z, +0.115 1Z, Z; +
0.02422,2,-0.00852,2,+0.01042,Z, -
0.00512Z,Z, +0.004 62, Z5 -0.002 0Z, Z5 -
10.095 022 +0.012 922 +0.012 423 +
0.032 122 +0.024 123 (1)
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Table2 Variance analysis of regression equation of AL O,
dissolution rate

BRz EH  Max  EBEH g

¥5R THA ¥HE AGE Amg IR
- 40.14>
354.93  352.30 2.63 20 6 Fo.c01 (20,6)
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Fig. 1 Relation between AL Q; dissolution rate and
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Fig.2 Iso-value lines of Al, Oy dissolution rate, AL Q; content = MgO content = 5%
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Fig.3 Iso-value lines of Al, O; dissolution rate, Na,CO; content = CaF, content = 15%
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