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Abstract: A numerical simulation was conducted to investigate the solidification characteristics
inside the melt pool during twin-roll thin strip casting under side dam vibration. The effects of
vibration frequency, amplitude, and casting temperature on molten steel solidification in the melt
pool were analyzed. The mechanical vibration experiment was designed to validate the accuracy
of the numerical model. Results show that applying vibration accelerates molten metal
solidification rate, and higher vibration frequency further enhances the solidification rate. Due to
the high heat flux density at the side dam, the solidification rate of the molten steel increases,
leading to a decreasing trend in liquid fraction from the side dam to the center of the melt pool along
the horizontal direction. Elevated casting temperature reduces the melt pool’s mushy zone size and
lowers the Kiss point position. The study finds that the optimal vibration frequency is 13 Hz, the
optimal amplitude is 0. 5 mm, and the casting temperature should not exceed 1 860 K.
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Fig. 1 Schematic diagram of melt pool’s physical model
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