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Conditions for the Occurrence of Novel Electromagnetic Separation Phenomena
Observed in Aluminum Alloys and their Understanding
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Electromagnetic separation phenomena of primary crystals observed in Al-10Fe

and Al-25Si alloys, which were solidified while applying electromagnetic force, were investigated.
Under predetermined conditions, primary crystals were segregated to the entire surface layer of the
specimens by the electromagnetic force in both alloys. However, it was revealed that the
electromagnetic force did not act on primary crystals that had already crystallized in the molten
metal. When primary crystals segregated to the surface layer of the specimen, the central part of
the specimen without them exhibited a supercooled structure with a fine eutectic structure including
dendritic primary Al crystals. Additionally, a similar effect was observed in the Al-Si alloy by
simply passing current through the molten metal. It appears that this novel electromagnetic
separation phenomenon is triggered by the influence of electric and magnetic effects on the
nucleation and growth of crystals.
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