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Physical Simulation on Slag Entrapment of Liquid in 150 t
Ladle with Bottom Argon Blowing

Sun Liyuan, Li Jingshe, Tang Haiyan, Huang Ting and Zhang Renyu
(School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083 )

Abstract According to 150 t ladle with double holes bottom argon blowing at steel works, based on similarity prinei-
ple a water model with geometric ratio 1: 5 is established to get the liquid surface bared area, change rule of steel-slag en-
trapment condition and critical slag entrapment blowing gas rate for prototype ladle and optimum ladle with corresponding to
real argon blowing rate 260 ~600 L/min. Research results show that for prototype scheme- two gas permeable bricks dis-
tance from ladle center 0. 64 R and 0. 76 R, two holes angle 90° (0. 64 R +0.76 R, 90°) the critical slag entrapment blo-
wing gas rate is 550 L/min; for two optimum schemes-two holes distance from ladle center 1/3 R and 0.64 R, two holes
angle 180° (1/3 R +0.64 R, 180°) and two holes distance from ladle center 0.5 R with angle 135° (0.5 R +0.5 R,

135°), the critical slag entrapment blowing gas rate is respectively 550 L/min and 600 L/min.
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Table 1 Main dimension of prototype and model ladle

mE R R
JETE B2/ mm 2 980 596
T B 43/ mm 3300 660
REEE/ mm 3610 722
S B/ mm 3 060 612
ERZETEER/mm 105 21
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Table 2 Effect of argon blowing rate on bared area of lig-
uid in prototype, optimum scheme 1 and scheme 2 ladle
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Fig.1 Effect of gas blowing rate on liquid surface bared area in prototype ladle, (1) ~ (5) re-
spectively corresponding to argon blowing rate 260, 300, 400, 500 and 600 L/min
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Fig.2 Liquid surface bared condition for optimum scheme 1

corresponding real gas blowing rate 550 L/min (a) and scheme

2 corresponding real gas blowing rate 400 L/min (b)
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Fig.3 (a) Slag entrapment near ladle wall; (b) slag separation; (c) slag emulsification
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