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Development and Application of Simulator for Analysis of
Liquid Steel Flow in Continuous Casting Machine and Inclusions Behavior
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Abstract

With a view to analyzing the flow of liquid steel in continuous casting machine, the behavior of inclusions
in the liquid steel, and the cumulative tendency of inclusions in cast slabs, a numerical simulator has been
developed by means of the LES turbulence model and the finite difference method in three-dimensional
curvilinear coordinates system. To confirm the accuracy in calculating the flow by the simulator, results
thus computed were drawn into comparison with the actual results of observation both in water model test
and mercury model test, and it was confirmed that almost good accuracy was obtained with regard to not
only the time-averaged velocity but the behavior of the turbulent flow. Using the simulator, analyzed was
the behavior of inclusions in the cast slabs in various conditions of continuous casting operation such as the
effects of continuous casting machine’s profile, the effects of electromagnetic brake and electromagnetic
stirrer applied, and main governing mechanisms for the behavior were considered.
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