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Fig. 1 Metallographic structure of as-cast Al-Si alloy
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Fig. 2 SEM images of microstructure of as-cast aluminum-silicon alloy
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Fig. 3 Differential scanning thermal analysis curve of as-cast
Al-Si alloy during the heating process
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Fig. 4 Differential scanning thermal analysis curves of samples after
solution treatment at 495 °C during the heating process
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Fig. 5 Metallographic structures of experimental Al-Si alloy after solution treatment at 495 °C for 2h and 6 h
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Fig. 6 SEM images of samples after the second stage of solution treatment
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Fig. 7 Hardness changes of samples after the second stage of
solution treatment
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Fig. 8 Hardness curves of samples after artificial aging treatment
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Effect of T6 Heat Treatments on Microstructure and Hardness Property of
Cast Al-Si Alloy
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Institute, Xinyu 338001, Jiangxi, China)

Abstract:

The T6 heat treatment process of cast Al-9Si-2Cu-Mg alloy was optimized by metallographic structure
analysis and hardness test, after the changing rules of its microstructure and hardness affected by the T6 heat
treatments was studied.The experimental results show that there is almost no endothermic peak on the DSC
curve of the cast Al-Si alloy after solution treatment at 495 °C for 6 h, and the 6-Al,Cu phase in its microstructure
is broken and almost completely dissolved.After suffering from the second stage of solution treatment at
515 °C or 530 “C for more than 2 h, there is no obvious changes for the microstructure and the hardness of the
alloy.The hardness of the samples tends to be stable after the artificial aging treatment at 190 °C holding for 4 h,
and is decreased with the increase of the artificial aging temperature.Finally, the T6 heat treatment process was
optimized as follows: At the first stage, solution treatment is performed at 495 °C for 6 h, at the second stage,
solution treatment is performed at 515 °C for 2 h, and at the third stage, artificial aging is performed at 190 °C
for 4 h.
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