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Penetration behavior of bath induced by top-blown gas
jets for steelmaking converter
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Abstract: The cavity induced by top-blow gas jets impinging on the bath surface is one of most important
parameters, which has overwhelming influence on the rate of slag formation and metallurgical
performance. Water model experiments are conducted through a 1/10 scaled-down top-blown
convertor. Effects of lance height and gas flow rate on penetration behavior are studied, and also the
influence mechanism of liquid surface tension on penetration depth is addressed based on the experiments
and theory analysis. An energy utilization index (EUD) is defined to reflect how much the impinging kinetic
energy of gas jets are transferred into bath for formation of cavity, and an improved model is proposed to
predict penetration depth of jets. The results show that penetration depth increases with lowering lance
height and increasing gas flow rate, and impact diameter increases with increasing lance height, but is little
affected by gas flow rate. Influence of liquid surface tension on penetration depth is enhanced with
increasing surface tension and penetration depth. The EUI increases with increasing lance height, and a
function relationship of it with lance height is obtained based on the experiments.
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Table 1 Parameters of water model and prototype
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Ja 3t B A%/ m 5.80 0.58
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Fig.1 Schematic illustration of experiment setup Fig.2 Processing method of cavity depth and

diameter obtained in experiments
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Fig.3 Cavity depth as the function of lance Fig.4 Cavity diameter as the function of
height and gas flow rate lance height and gas flow rate
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Fig.5 Schematic illustration of force acting at
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Fig.6 The effect of surface tension on cavity depth
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