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A Study of Water Modelling on Stirring Behavior of Liquid Steel in
Bottom-Blowing Ladle with Immersed Cylinder

Zhang Dehui, Shen Minggang and Qi Qinghua
(School of Materials and Metallurgy, University of Science and Technology Liaoning, Anshan 114051)

Abstract Based on prototype of 150 t ladle, the effect of diameter of immersed cylinder inserting in ladle (50 ~ 130
mm) , inserting depth (30 ~ 150 mm) and bottom blowing gas rate (0.03 ~0.48 m’/h) on mixing time of liquid and am-
plitude of liquid level has been studied by using geometry similarity ratio 1: 7 water model. Results show that with increas-
ing immersed cylinder diameter and inserting depth, the amplitude of liquid level decreases; with increasing bottom gas blo-
wing rate the amplitude of liquid level raises; in condition without inserting immersed cylinder the critical gas blowing rate
for non-occurring slag entrapment is 0. 09 m*/h and mixing time is 10 s; in condition of inserting immersed cylinder with
diameter 130 mm and inserting depth 90 mm, the critical gas blowing rate for non-occurring slag entrapment is 0. 30 m’/h
and shortest mixing time is 4 s. It is obtained by test data regression analysis that for 150 t ladle the relation between liquid
mixing time ¢' with bottom gas blowing rate ', immersed cylinder diameter d’ and inserting depth is ¢’ =2.69 +0.0179 d' +
0.0112 A’ -0.425 Q'.

Material Index 150 t Ladle, Bottom Gas Blowing Stirring, Immersed Cylinder, Amplitude of Liquid Level, Mixing
Time
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Table 1 Main parameters of prototype ladle and water

model
gip) RLE/mm gy AR WS SR

e Firo B/mm (kgem) (kgem™3) (m-h7)
JiRl 3154 2781 3130 1.78 7 000 466
BUB 450 397 447 1.29 1000 0.03~0.48
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Fig. 1 Schematics of water model test device
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Table 2 Test parameters of immersed cylinder
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Fig. 2 Effect of bottom gas blowing rate () and inserting depth

(h) of immersed cylinder with diameter 130 mm on amplitude of

liquid level
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Fig.3 Effect of bottom gas blowing rate ¢ and immersed cylin-

der diameter (d) and inserting depth (£) on amplitude of liquid

level
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Fig.4 Effect of diameter d and inserting depth h of immersed cylinder on bottom gas blo-

wing rate Q (a) and mixing time (b) with critical amplitude of liquid level (120 mm)
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