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Effects of Pulse Current on Microstructure and Properties of Al-12Si

Semisolid Die-casting Plate
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Abstract : Pulse current of 12 V was induced into preparing process of Al-12Si semisolid slurry to fabricate three
groups of plates. The results indicate that a-Al dendrites are effectively refined with uniform distribution by pulse
current at 570 °C, where the Si content in eutectic phase is decreased and eutectic phase is refined. Under the syn-
ergy of pulse current and Sr modifier, ¢-Al dendrites are refined to minimum value, presenting small short rods
and particles shapes with the lowest Si content. Moreover, the tensile strength of die-casting plates modified by

pulse current combined with modifier Sr reaches 226.5 MPa, which is 13% higher than that of traditional ones.

The fracture is dominated by micropore aggregation, supplemented by intergranular fracture.
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Fig.2 Central microstructure of aluminum alloy strip under varies semi-solid treatments after annealing
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Fig.1 Schematic diagram of die-casting plates
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Fig.3 Microstructure of Al-12Si alloy stripe under varies semi-solid treatments
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Tab.3 Mechanical properties of aluminum alloy

die-casting plates at room temperature
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