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Physical Modeling for Optimization of Process of Bottom Blowing
Argon in a 100 t Ladle

Tian Enhua, Li Dongxia, Cui Heng, Yan Yongqi and Wu Huajie
(Metallurgical Engineering Institute, University of Science and Technology, Beijing 100083 )

Abstract According to the prototype 100 t ladle in steel works and based on similarity theory, a 1: 4 water model is
established to study the effect of double nozzle bottom blowing position (0. 54 ~0.72 R), angle (45° ~180°) and bottom
blowing rate (0.04 ~0.55 m>/h) on mixing time and steel-slag interface and get optimum bottom blowing parameters. Re-
sults show that the optimum position of gas permeable brick is bottom nozzle distance from ladle bottom center 0. 63 R with
angle 180°; the maximum bottom blowing gas rate is 0. 37 m*/h ( corresponding prototype 18.0 m’/h), the soft blowing
rate should be less than 0. 12 m*/h (prototype less than 6. 0 m*/h) and the suggested soft blowing gas rate is no more than
0.04 m*/h ( prototype no more than 2.0 m*/h).

Material Index 100 t Ladle, Bottom Argon Blowing, Mixing Time, Physical Simulation, Slag Entrapment
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Fig. 1 Schematics of position of model ladle bottom blowing nozzles (a) and experimental device (b)
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Fig.2  Effect of bottom blowing gas rate of prototype ladle water
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Fig.3 Effect of double nozzle position and bottom gas blowing rate on mixing time: (a) 45°; (b) 90°; (c) 135° and (d) 180°
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Fig.4 Comparison of mixing time of each better double nozzle
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Fig. 5 Effect of bottom blowing gas rate of each optimum

scheme on mixing time
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