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Experiment on Optimum Location of Bottom Nozzle in
an 130 t Argon Stirred Ladle by Water Model

Xing Wei, Ni Hongwei, Shen Qiaozhen, Zhang Hua and He Huanyu
{Key Laboratory for Ferrous Metallurgy and Resources Utilization of Ministry of Education,
Wuhan University of Science and Technology, Wuhan 430081)

Abstract The mixing time of steel in an 130 t ladle with single nozzle blowing, double nozzle blowing in right angle
location and symmetry location with different gas rate was measured by established water model using conductivity method.
Results showed that the mixing time with double nozzle blowing was shorter than that with single nozzle blowing and stirring
effect was better than that of single nozzle blowing. As nozzle location distance from center of ladle bottom for single nozzle
blowing was 0. S5R (ladle bottom radius) , the mixing time was shortest; and as distance between double nozzle for double

nozzle blowing increased from 0. 40R to 0. 70R, the mixing time obviously decreased.
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Fig.1 Experiment equipment of ladle water model
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Fig.2 Layout of nozzle: single nozzle blowing (a) ; double nozzle
blowing (b) and (c)
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Fig.3 Effect of single nozzle blowing location and gas rate on
mixing time of steel
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Table 1 Effect of double nozzle blowing location on mixing
time /s

P E/(m® -kt

i 0.487 0.556 0.626 0.695 0.765 0.834
0.40R90° 57.2 49.5 45.0 42.0 40.6 35.0
0.55R90° 55.5 46.5 44.0 40.0 38.0 34.0
0.70R90° 53.8 44.0 41.9 38.0 37.0 33.0

0.40R180° 52.0 48.4 43,5 40.5 38.0 3.0
0.55R180° 46.7  41.1 39.0 3.5 36.0 33.0
0.70RI180° 45.5 38.4  36.1 350 3.0 32.0
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Table 2 Distance between nozzle blowing location for vari-
ous blowing model

L BN I [ B L
0. 40R90° 0.57R
0.55R90° 0.78R
0.70R90° 0.99R
0.40R180° 0.80R
0.55R180° 1.10R
0.70R180° 1.40R
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Fig.4 Effect of distance between double blowing nozzle on mix-
ing time of steel
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Fig.5 Effect of nozzle blowing location mode on mixing time of
steel
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