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Model of solidification characteristics of
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Abstract: By using electromagnetism theory combined with the electric pulse modification mechanism, the two critical
values of pulse voltage were calculated when the crystal rain and the chill layer were formed during solidification. The
equivalent current and its influencing factors were model-based investigated and the solidification behavior was analyzed
correspondingly. The model exhibits that the time domain of EPM-induced grain refinement is between the occurrence of

crystal rain and the formation of chill layer. Furthermore, the proposed model is validated by the solidification structure

changes of Al-5%Cu alloy under this circumstance.
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Fig. 1 Sketch map of electric pulse modification experimental

apparatus
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Fig. 2 Sketch map of crystal rain occurrence
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