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A Study of Water Model for Effect of Ladle Bottom Argon Blowing
Position on Inclusion Removal from Liquid Steel

Chen Xiangyang'' *, Zheng Shuguo', Dong Jie’ and Zhu Miaoyong'
(1 School of Materials and Metallurgy, Northeastern University, Shenyang 110004 ;
2 Laiwu Iron and Steel Group Co, Laiwu 271104)

Abstract Based on analogy theory, the physical behavior of inclusion in liquid steel of ladle with argon stirring has
been studied by using 19 water model and the effect of gas injecting time 2 ~28 min and gas flow-rate (1. 19 ~4.75) x
10 *m"/h with different bottom blowing position on inclusion removal was tested. Results showed that most of inclusions
could be removed in 8 min with smaller gas flow-rate, but with larger gas flow-rate that was in 20 min and 16 min respec-
tively by using central blowing mode and eccentric blowing mode; by using either central or eccentric blowing mode, with
increasing gas flow-rate, the inclusion removal rate increased at beginning, then decreased, and there was an optimum gas
flow-rate for removal inclusions; with smaller gas flow-rate, the inclusion removal effect with eccentric blowing mode was

better than that with center blowing mode, while with larger gas flow-rate the effect was opposite.
Material Index Ladle Argon Stirring, Gas Blowing Position, Inclusion Removal, Water Model Test
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Table 1 Main parameter of model and prototype
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Fig. 1 Schematic diagram of test device
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Fig.2 Effect of gas flow-rate and blowing time on removal rate of inclusion in laddle liquid steel; (a) central blowing mode; (b) eccentric

hlowing mode

2.2 AR I A 28R TT R

ISP IR Wite =L iR IN A S 7S = - IN U
IR AR 8 T AR — LR B 2 e A
FLARK UL, A 5806 1 b BT [A) g, K& (4,75 x
10 2m’/h) 1 25 e 24 ROR 8 25 5 T 76 BEK 19 Ab B B
[P, /N (119 x 107 m’/h) g 25 e J iU R 45
%, BN, OB R ,3.56 x 10 m’/hi S
ERISRHBRTHERE MO8 R,
2.38 x 10 *m’/hH13.56 x 10 *m’/hff) 5 & F e 2%
MR EAK.

L REEF 1A P BRI Ry 30T
AFRS BRI EBRR R, B 3 T Ok
P RA L BR AR B R A 2. H & 3 ]
UL, LML i Lo M 7 3T R e A ) 4%
BREGEZ AL, B R BN, 2 R OR
B2 B R RIE I KRR IO I A7
fE— AR 20 U BT AR TR RS |, Loy
A TR SR 3. 56 x 10 *m’/h, 1] fiLWEK S5
R TR EAE TR A 2.38 x10 °m'/h, JE4F, A3
R AT L, BNVRE I Oy 2O 2 de g



i3 4]

WA ) P25 B R G (7 80 A 4 7K 2 3K e 2 e 19 /K A2 B0 ¢ * 9

10 15 20 25 30 35 40 45 50
KB /(10 7 m b
B3 WS R AU A K I A B B R
A

Fig.3 Effect of gas flow-rate and blowing position on final re-
moval rate of inclusions in liquid steel
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