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Fig. 1 The size of the tensile specimen
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Table 1 Chemical composition of alloy Wy /%
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Fig. 2 Microstructure of alloys with different solidification rates
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Fig. 3 Statistical results of microstructural characteristics of alloys with different solidification rates
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Fig. 4 Cooling curves of alloys at different solidification rates
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Fig. 5 Calculation and analysis of the relative content of phases in alloy
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Fig. 6 Effect of different solidification rates on SDAS and yield strength of alloys
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Effects of Solidification Rates on Microstructure and Mechanical
Properties of Al-Si Alloy

PU Bo-wen, WANG Gen-quan, ZHOU Hai-tao, MAO Guo-ling, WANG Tao, XU Hong-wen
(China North Engine Research Institute (Tianjin), Tianjin 300400, China)

Abstract:

The effects of solidification rates on microstructure and mechanical properties of Al-Si alloys were studied
by using sand mold, Y-shaped steel mold and wedge-shaped copper mold. The results show that with the
increase of solidification rate, secondary dendrite arm spacing (SDAS), eutectic silicon size and defect size
all decrease, and the grain morphology gradually changes to dendritic or fine rose grain. The solidification
rate of the alloy in the Y-shaped steel mold is 2-5 °C /s, and the corresponding solidification microstructure
shows fine size with few defects, which is conductive to the formation of a small amount of Al;M primary
precipitated phase. The effects of solidification rates on microstructure and mechanical properties of alloy
were explained by establishing the relationship between SDAS and solidification rate/yield strength.
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