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Abstract: Optimizing the solidification process to enhance alloy properties has become a key breakthrough point in con-
temporary research. Inducing external electromagnetic fields offers a novel approach to regulating solidification pro-
cesses, and precise control over solidification can be achieved through influencing melt flow, heat transfer, and phase
transformation behaviors, thereby improving product quality. Influence mechanisms of various types of electromagnetic
fields on solidification microstructure were analyzed systematically, and impact mechanisms of electromagnetic field on
solidification process were reviewed domestically and abroad. The influence law and action mechanisms of electromag-
netic field intervening solidification were examined based on the essence of metal solidification and parameters for elec-
tromagnetic field, and relevant technologies of metal solidification involving electromagnetic fields were reviewed.
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Fig.1 Microstructure of 45 steel treated with various pulse voltages'!
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Fig.2 Microstructure of specimens treated with different pulse

current methods'?!!
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Fig.3 Schematic diagram of crystal rain phenomenon
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