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ABSTRACT The segregation of primary silicon crystals in solidifying hypereuntectic Al-8i alloys
stirred by electromagnetic field has been studied systematically. The primary silicon segregation layer
often exists near by the billet inner surface, although electromagnetic stirring can fine primary silicon
crystals and modify their shape, and the more the amount of silicon content in alloys, the thicker the
segregation layer, If the electromagnetic stirring power is increased and the cooling rate of the melt is
decreased, the primary silicon segregation layer can become thinner or disappear. The main reasons
about emergence of the primary silicon segregation layer is that the temperature gradient between the
liquid and solid surface is too large and a lamellar flow area exists near the mould wall,
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Fig.1 Microstructures of hypereutectic Al-24%S5i alloy

(a) traditional graphite casting

(¢} primary silicou segregation layer

{b} stirred by electromaguetic field

(d) crack betweeu primary silicon segregation layer and inner matrix
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Fig.2 Relation between stirring power and thickness of pri-

mary silicon segregation layer
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Fig.3 Effect of stirring time on the thickness of primary
silicon segregation layer of Al-24%5i alloy
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Fig.4 Forination model of primary stlicon segregation layer

(a) early sclidification stage

(b) formation of primary Si segregation layer

(c) later solidification stage with constant primary Si segregation layer
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