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Numerical analysis of bubble growth in a molten steel/( N, H,) supersaturation

system
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ABSTRACT A water/carbon dioxide system was used to study bubble growth dynamics in a molten steel/( N, H,) supersaturation
system. Bubble nucleation and growth mechanism models in the aqueous solution and the molten steel were respectively established.

Bubble growth dynamics in the water/carbon dioxide system and the molten steel/( N, H,) system was studied based on three different
kinds of bubble growth mathematical models. Water modeling experimental data were used to validate the mathematical models. The
influences of preprocessing pressure post-processing pressure and the depth of molten steel on bubble growth were analyzed in the
molten steel/( N, H,) system. It is found that when using the technology of inclusion removal by bubble flotation preprocessing pres—
sure has significant effect on the bubble growth. However post—processing pressure blocks the bubble growth and with increasing
post-processing pressure the influence gradually strengthens. The depth of molten steel has retarding effect on the bubble growth and
with the increasing of the depth of molten steel the influence gradually weakens. Compared with nitrogen bubbles hydrogen bubbles
in molten steel grow faster.
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Fig.2 Bubble nucleation and growth process in the water/carbon dioxide system: (a) Oms; (b) 249.5ms; (c) 499 ms; (d) 700.596 ms; ( e)

873.25ms; (f) 1996 ms; (g) 2994 ms; (h) 3493 ms
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Fig.3 Schematic illustration of bubble nucleation and growth mecha—

nism in the water/carbon dioxide system
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