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A Study on Water Modeling of Ladle with Bottom Argon Blowing
in Critical Slag Entrapment Condition

Ai Xingang, Bao Yanping, Wu Huajie and Ma Xin
(School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083)

Abstract According to a 70 t ladle prototype at steel works, the water model with model-prototype linear scale ratio
1:2.75 has been established. The obtained critical blowing gas rate was 450 L/min by water modeling test to measure the
rate of ladle bottom blowing argon in critical slag entrapment condition. The horizontal flow velocity of liquid surface in ladle
with different gas blowing rate was measured in test to analyze the relation between horizontal flow velocity and liquid en-
trapped slag in ladle and get the liquid surface flow rate in critical slag entrapment condition being 0. 652 m/s and its We-
ber index in that condition being 6. 967. Using critical Weber index to calculate liquid surface flow velocity in critical slag
entrapment condition and method to define the argon blowing rate for critical liquid entrapped slag by measuring the argon
blowing rate up to liquid surface flow rate in critical slag entrapment condition are discussed in this paper.
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Table 1 Ladle size of prototype and model /mm
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Table 2 Physical properties of water and liquid steel
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Table 3 Blowing gas rate for commercial and modeling /
(L - min™")
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100 3.15
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300 9.45
400 12.60
450 14.18
500 15.75
600 18.90
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Fig. 1 Entrapped slag process: Undisturbed contact (a); Waviness (b) ; Entrapped oil initiating 1 (¢) , initiating 2 (d) and initia-

ting 3 (e); Large amount of entrapped oil occurred (f)
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Fig.2 (a) Relation between depth in water of oil and gas blowing rate; (b) Relation between liquid surface flow velocity and gas blo-
wing rate; (c¢) Relation between Weber index and gas blowing rate
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