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Forming mechanism of primary Si of
A390 alloy during near-liquidus semi-continuous casting

WANG Na, ZHOU Zhi-min

(School of Sciences, Northeastern University, Shenyang 110004, China)

Abstract: The A390 alloy billets were prepared using the near-liquidus semi-continuous casting technology. The
microstructures of billets were observed by metalloscopy. The grain size was calculated by the Image-Pro Plus software.
The influence of pouring temperature from 100 ‘C to 10 ‘C above the liquidus (650 ‘C) on the shape and size of primary
silicon particles of A390 alloy were studied. The results show that lower temperature and more uniformly distributing
temperature field in the melt during near-liquidus semi-continuous casting help to nucleation and decrease concentration
gradient of Si, which eliminates the gathering process of Si atoms and restrains the anisotropic growth of primary Si
particle. So, controlling the processing parameters of near-liquidus semi-continuous casting can improve the primary Si
of A390 alloy semi-solid billets, which will be a simple, feasible and effective method to prepare the semi-solid billets of
hypereutectic Al-Si alloys.
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Table 1 Chemical composition of experimental A390 alloy

(mass fraction, %)

Si Mg Cu Zn Mn Ti Fe
17.13  0.51 4.52 0.39 0.03 0.07 0.89
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Fig.1 Schematic diagram of near-liquidus semi-continuous

casting process
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Fig.2 Microstructures of different zones of semi-solid billets
cast at pouring temperature of 750 ‘C: (a) Border; (b) Center
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Fig.3 Microstructures of different zones of semi-solid billets

cast at pouring temperature of 680 C: (a) Border; (b) Center
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Fig.4 Microstructures of different zone of semi-solid billets at

pouring temperature of 670 C: (a) Border; (b) Center
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Fig.5 Microstructures of different zone of semi-solid billets at

pouring temperature of 660 C: (a) Border; (b) Center
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Fig.6 Change of average grain size with pouring temperature

for primary Si
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Table 2 Comparison of primary Si sizes prepared by different

methods
Primary Si .
Method . Alloy Literature
size/um
Near-liquidus
semi-continuous 10 A390 This work
casting
P modification 20 A390 [20]
P modification and
electromagnetic 30-50 A390 [11]
Stirring
Isothermal P .
. . 50—80 Al-25%Si [21]
modification
Ultrasonic vibration 20 A390 [22]
Mechanical stirring 80 Al-15.5%Si [9]
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