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Abstract

Effect of static magnetic field on longitudinal masegregation of primary silicon phase has
been investigated in directionally solidified hypetectic Al-Si alloy. Experimental and numerical
simulation results indicate that the melt flow dt24 wt.% Si alloy under magnetic field is the
dominant factor leading to macro segregation ahpry silicon phase. The intense melt flow, i.e.,
recirculation loops and microscopic flow, promosedute Si to the mushy zone and sidewall of
the crucible where the temperature is low and th@gy silicon is more likely to precipitate,
resulting in the formation of the U-shaped inteefaGhe precipitated primary silicon tends to
disappear during directional solidification, whichduces the transition from the U-shaped
interface to the planar interface. The increasmagnetic field intensity accelerates this transitio
process and increases the macro segregation. fadires the freely drifted fine silicon particles
in the bulk melt are transported to mushy zoneheyforced flow, which contributes to macro

segregation. This work facilitates the understagpdof forced flow greatly changing the
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