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Abstract
We will start with a brief review of the importance of gas liquid metal interactions in
metallurgical refining processes in Basic Oxygen Furnaces, and then focus on a
current problem. This is to produce micro-bubbles in steelmaking tundish systems. We
will review the mechanisms of bubble formation, by describing some previous work on
bubble formation from a horizontal nozzle submerged in liquid pig iron. Then an
empirical correlation will be developed, correlating bubble size with gas flow rate,
liquid metal surface tension, nozzle outer diameter and the “capacitance number” of
the gas delivery system. Good agreement between predicted and measured bubble size
was obtained for non-wetting, ceramic-liquid metal systems, but the bubbles were
always quite large. However, based on these previous investigations, and other
observations, the question of how to create much smaller bubbles than those generally
formed in liquid metals, is addressed. This new work is critically important to further
improvements for liquid metal quality in tundishes, prior to continuous casting. One
method could be to use a submerged porous plug creating gas bubbles in the liquid jet
of steel entering through the ladle shroud, so as to create a fine cloud of tiny bubbles.
However, a better alternative might be to create small bubbles within the liquid steel
passing through the ladle shroud itself.
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