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A Study on Physical Simulation for Liquid Flow in a New-Type
Ladle at Xingcheng Special Steel

Li Hongxing' ,Zou Wenxi',Hou Zibing’ ,An Bang’ ,Ren Zhenhai' ,Du Jianfeng' ,Zhu Huigang' and Cheng Guoguang’

(1 Xingcheng Special Steel Co Ltd, Jiangyin 214432; 2 University of Science and Technology, Beijing 100083)

Abstract Comparison between the metallurgical characteristics of 41 ~45 t original circular ladle and new-type ladle
has been carried out by using geometric similarity ratio 1: 3.4 water model and the optimum location of argon blowing is ob-
tained. Resulis show that for original ladle the height-diameter ratio is rather large, the mixing time is longer and the
process isn’ t stable; and for new ladle the height-diameter ratio decreases and the mixing time reduces obviously. While it
is found that the blowing effect of single porous brick is better that of double porous bricks at new-type ladle bottom. Pro-
duction practice indicates that with using new-type ladle the mixing time after adding carbon powder decreases from original
8 ~ 10 min to 4 min, the nozzle auto-open pouring ratio increases from 80% to more than 95% , and the large inclusion oc-
currence ratio in steel products decreases from original 3% to 1.5%.

Material Index New-Type Ladle, Liquid Steel Flow, Water Model, Mixing Time
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Fig.1 Schematics of water model experimental device for origi-
nal circular ladle
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Fig.2 Schematics of distribution of porous brick location of wa-
ter model for new-type ladle
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Fig.3 Effect of gas flowing rate at different blowing location on mixing time, circular la-
dle; liquid level- (a) 640 mm; (b) 545 mm
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Fig.4 Effect of gas flowing rate at different blowing location on mixing time, new-type
ladle; liquid level- (a) 485 mm; (b) 550 mm
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Fig.5 Effect of gas flowing rate at No 6 location of new-type ladle on mixing time: liquid
level- (a) 485 mm; (b) 550 mm
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Fig.6 Effect of gas flowing rate with double porous brick on mixing time, new-type la-
dle: liquid level- (a) 485 mm; (b) 550 mm
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Fig.7 Comparison of gas blowing experimental results between single and double porous
brick, new-type ladle: liquid level- (a) 485 mm; (b) 550 mm
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