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Grain Refinement of Cast Materials and Clarification of the Refining Mechanism
using Mold Vibration Method
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The grain refinement of Al cast alloy was investigated using a mold
vibration method. It was found that the primary a of Al-Cu alloy and the primary Si of Al-Si alloy
can be summarized by the excitation force, which is a function of the amplitude and frequency of the

mold vibration, and the grain size decreases with increasing excitation force. From the water model
experiments, it was clarified that a large amount of crystals are generated at the boundary between
the surface of the molten metal and mold wall when the molten metal is vibrated, and these many
fine crystals fill the inside of the mold.Eutectic cells in eutectic alloys can be also refined by
the vibration, and the cell size decreases with increasing excitation force, however the eutectic
lamellar spacing does not change.

Furthermore, it was cleared that the combination of the mold vibration and inoculation has the
potential to refine the grain size to about 100y m.
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