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Numerical Simulation of Impact Effect of Traditional Jet and
Coherent Jet Oxygen lance on Steelmaking Pool

Feng Lianghua, Liu Kun, Liang Huikun and Zhang Ankun
(School of Materials and Metallurgy, University of Science and Technology Liaoning, Anshan 114051)

Abstract The two dimensional numerical model is established with adding shrouding gas holes around traditional
lance oxygen Laval tube for a 90 t LD injecting auxiliary oxygen to protect main oxygen jet and form coherent state, of tradi-
tional oxygen lance and coherent lance the oxygen jet velocity distribution at jet axis and the flow characteristics of liquid
steel and impact depth in pool with different lance level are analyzed. Results show that as compared with traditional oxygen
lance at same lance level the attenuation of jet of coherence oxygen lance is slower, the impact force is stronger and the
depth of impact pit is deeper; with lance level 30De ( De-diameter of oxygen lance outlet) the max impact depth of coherent
lance is just the same that of traditional lance with lance level 20De and the average impact depth of coherent lance with
lance level 40De is corresponding to that of traditional lance with lance level 20De.
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Table 1 Main process parameters of 90t LD converter
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Fig.2 Cloud diagram of velocity distribution of oxygen jet: (a) tradi-
tional lance; (b) coherent jet lance
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Fig.3 Effect of lance level on velocity distribution at jet axis,
De- diameter of lance outlet
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Fig. 4 Velocity distribution profile in top-blown oxygen (LD) converter with traditional lance
(a,, a, and a,) and coherent jet lance (b, , b, and by) : (a,) (b,) 20De; (a,) (b, ) 30De and
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Fig.5 Effect of lance level on velocity distribution at center ax-
is in liquid phase area
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Fig.6 Change of impact pit depth with time, lance level; 20De (a), 30De (b) and 40De (c)
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