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A Study on Water Modeling of an 150 t Ladle Bottom Argon Blowing

Li Wenshuang, Zhu Rong, Bao Xiang, Liu Fuhai and Lii Ming
( School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083)

Abstract The simulation test on process parameters for an 150 t ladle bottom argon blowing with geometric simularity
ratio 1: 4.5 water model has been carried out 1o study the effect of blowing nozzle circle (0.40 ~0.70 R), angle of nozzle
at same circle (60° ~120°) and flow rate ( 189 ~378 L/h) on mixing time, define the relationship between argon flow rate
and surface gas velocity and analyze on slag entrapment phenomena at different flow rate. Results show that the parameters
of optimum bottom argon blowing scheme are angle 120°, 0. 7 R double nozzle at same circle and blowing flow rate 378 L/h
( corresponding to real flow rate 600 L/min) ; the optimum wire feeding location is at 0. 4R ; and in soft blowing the critical

slag entrapment bottom flow rate is 110 L/h ( corresponding to real flow rate 175 L/min}.
Material Index 150 t Ladle, Bottom Argon Blowing, Water Model, Slag Entrapment
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Table 1 Geometric Parameters and gas flow rate of proto-
type and model for 150 t ladle

me gl R
TR B2/ mm 3 144 700
B 43/mm 2765 614
F/ mm 3939 875
& T 78/ mm 2 902 645
EREE/mm 75 16.7
; . 300 3.15
Sk /(L min™!) 200 42
500 5.25
600 6.30
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Fig.1 Layout of model bottom blowing nozzle
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Fig.2 Effect of circle radius R for two nozzle in same circle at angle 60° (a), 120° (b) and 180° (c¢) on mixing time; (d) mixing
time for each bottom blowing gas flow rate before and after optimization
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Fig.3 (a) Schematics of wire feeding location; (b) Mixing time for different wire feed-
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Fig.4 Surface velocity of at near ladle wall (1) and near ladle
center (2) with different flow rate
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Fig.5 Slag entrapment phenomena with different flow rate /(L - h™"): (a) 1105 (b) 110; (c) 189; (d) 252; (e) 315; (f) 378
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