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Experimental Study on Water Model for a 50 t Top and Bottom
Combined Blown Converter at Tangsteel

Zeng Yanan', Li Junguo', Han Zhijie*, Li Shouzhang' and Wu Yuchen'
(1 College of Metallurgy and Energy, Hebei Polytechnic University, Tangshan 063009 ;
2 Tangshan Iron and Steel Co Ltd, Tangshan 063016)

Abstract Effect of oxygen lance nozzles, lance level, top blowing rate and bottom blowing rate on bath mixing time,
penetrating depth, impact area and splashing amount has been studied by orthogonal design test using 1: 6. 35 water model
for a 50 t top and bottom combined blown converter at Tang steel. Results show that as compared to original 4-hole oxygen
lance, with using improved variable angle 4-hole oxygen lance the impact area in bath increases, the penetrating depth and
splashing amount decrease while the mixing time decreases. For the 50 t top and bottom combined blown converter the real
lance lever < 1.3 m is available to decrease tap to tap time and increase intensity of bath stirring; and the mixing time and
splashing amount decrease by controlling top blown rate 13 000 ~ 14 000 m®/h.

Material Index Variable Angle 4-hole Oxygen Lance, Converter, Water Model, Mixing Time, Splashing Amount
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Fig.1 Schematic of water model test device
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Table 1 Geometry similarity parameters of prototype and
model
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R 3178 1250 26/27/25.5 35.5/35.5/33 900 ~1 600
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Table 2 Dynamic similarity parameters of prototype and model
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Table 3 Factors and levels in orthogonal design test

Table 4 Error limits analysis in orthogonal design test
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Fig.2 Effect of prominent factors (a) lance level, (b) nozzle type and (c) top blowing
rate on bath- mixing time
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Fig.3 Effect of prominent factors (a) nozzle type, (b) lance level and (c¢) top blowing
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Fig.4 Effect of prominent factors (a) top blowing rate and
(b) nozzle type on impact area
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level on splashing amount
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