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Homogenous distribution of the minor phase in immiscible Al-based alloys
solidified by electromagnetic vibration processing
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The immiscible Al-Sn alloy is prone to segregate under a usual casting

condition. If the Sn phase can be isolated finely and dispersed homogenously into the Al matrix, the
properties will be greatly enhanced. In the present study, we solidified AI-20 wt% Sn when
electromagnetic vibration (EMV) was imposed upon the solidifying liquid. The effects of electric
current, vibration frequency, and magnetic flux density on the solidification microstructure were
examined and characterized. It was found that when EMV was imposed at f = 100 Hz, the Sn phase could
be isolated finely and dispersed homogenously in the primary Al matrix. The specimen with fine Sn
dispersions had an improved elongation in tensile tests. The homogenous distribution of Sn is
attributed to the uncoupled movement between the primary Al phase and the surrounding liquid, which
may breakdown the Sn liquid film into discrete segments and thus form isolated particles at the
final stage.
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