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Effects of Cryogenic Treatment on Microstructure and

Properties of Al-Si-Cu-Mg Alloy
YANG Ye, LI Run-xia, ZHANG Wen-hua, LIN Ya-dong
(School of Materials Science and Engineering, Shenyang University of Technology,Shenyang 110870,Liaoning)

Abstract: The Al-Si-Cu-Mg alloy has been treated at 77K, the mechanical properties testing and microstructure
analysis have been done. The results show that deep cryogenic treatment can dramatically improve the tensile
strength and hardness of Al-Si-Cu-Mg alloy at room temperature, while refining the alloy's microstructure.
Cryogenic treatment can speed up the second phase precipitation with pre-aging effect. The obtained compressive
stress, saturation point defects in cryogenic treatment process are major causes to improve the alloy properties.
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Table 1 Chemical composition of tested alloys (wp/%)
A%y Si Cu Mg Fe Al
R 7 1.5 0.35 <0.02 Bal.
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Table 2 The comparison of mechanical properties of Al-Si-Cu-Mg alloy by deep cryogenic treatment

T BihrsmEE (MPa) K2 (%) i (HBW)
%A 204.36 3.9 83
535°C X 6h 228.23 48 80
535°C X 6h+200°C X 4h 306.36 42 123
535°C X 6h+F ¥ 18h 300.23 6.3 110
535°C X 6hH# ¥ 24h 306.09 10.25 112
535°C X 6h+# ¥ 30h 302.03 5.6 108
535°C X 6h+{A+¥ 18h+200°C X 4h 331.91 2.4 125
535°C X 6h+IR ¥ 24h+200°C X 4h 338.20 2.4 132
535°C X 6h+F¥ 30h+200°C X 4h 323.61 2.0 127
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(a) (b) 535°C &% 6h+#¥4 24h

(c) (d) 535°C [ % 6h+i¥4 24+200°C I 34 4h
B 1R A EN A e A SR
(a) (b) 535°C solution heat treatment x 6h + deep cryogenic treatment x 24h
(c) (d) 535°C solution heat treatment x 6h + deep cryogenic treatment x 24h +200°C aging x 4h

Fig.1 The effect of cryogenic treatment on the microstructure of the alloy
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Fig.2 The XRD analysis of Al-7Si-1.5Cu-0.35Mg alloy
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