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Effect of mixing ways on primary silicon of hypereutectic Al-Si
alloys during controlled diffusion solidification
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Abstract: The controlled diffusion solidification (CDS) was used to prepare hypereutectic Al-15%Si alloy, and the
effects of mixing ways during CDS process on the size, morphology and distribution of primary silicon were studied. The
results show that CDS can refine the size of primary silicon obviously. Meanwhile, the morphology and distribution of
primary silicon can also be improved. The effect of liquid-liquid mixing is better than that of solid-liquid mixing.
Especially, the microstructure of liquid pure Al mixing with liquid Al-25%S:1 alloy is the best. The particle size of primary
silicon reaches up 14 um and the primary silicon distributes uniformly in the matrix.
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Table 1 Treatment temperatures of materials (‘C)
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Fig.1 Schematic diagram of mixing ways of controlled

diffusion solidification
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Table 2 Data used in thermodynamic calculation

Alloy #C (K mol™) LY/(J'mol ™)
Al-25%Si 850 30.5 0
Al-25%Si 830 30.5 0
Al-25%Si 670 4203.7
ZL102 670 0
ZL102 630 30.6 0
ZL102 500 29.7 15 033.5
Pure-Al 670 0
Pure-Al 660 34.0 0
Pure-Al 450 29.6 10 726.3

1) L: Latent heat.
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Experiment

1 2 3 4
No.

My/M, 1/3.34 1/3.34 1/0.67 1/0.67

R4 HRBHI LR

Table 4 Thermodynamic calculation results of experiments

Experiment ) 3 4
No.
k 0.14 2.15 0.84 42.7
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Fig.2 Temperature—time curves of Al-25%Si alloy during mixing: (a) Experiment 1; (b) Experiment 2; (c) Experiment 3;

(d) Experiment 4
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Fig.3 Microstructure of Al-15%Si alloy during traditional
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Fig.4 Microstructures of alloys during different mixing ways: (a) Solid ZL102 mixing with liquid Al-25%Si; (b) Liquid ZL102
mixing with liquid Al-25%S:i; (¢) Solid pure Al mixing with liquid Al-25%Si; (d) Liquid pure Al mixing with liquid Al-25%Si
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