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Fig. 1 (a) Squeezing casting machine and (b ) heat treatment process and the size of tensile test bar

®1 AEUFERS

Table 1 Chemical composition of the alloys W5 /%
I Si Fe Cu Mg Ti B Sr \% Al
Al 9.50 0.106 0.01 0.42 0.121 0.016 0.017 2 0.015 A
A2 9.50 0.102 0.26 0.43 0.122 0.020 0.016 5 0.017 A
A3 9.67 0.093 0.47 0.42 0.106 0.013 0.0150 0.016 P
A4 9.53 0.121 0.95 0.44 0.122 0.021 0.013 2 0.016 TS
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Fig. 2 Solidification path of Al-9Si-0.45Mg-xCu alloys calculated by the JmatPro6.0
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Fig. 3 SEM-EDS of as-cast Al-9Si-0.45Mg-xCu alloys
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Fig. 4 As-cast XRD spectra of the Al-9Si-0.45Mg-xCu alloys
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Fig. 7 Bright-field TEM images of Al-9Si-0.45Mg-xCu alloys after T6 temper
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Evolution of Microstructure and Properties of Squeezing Casting Al-9.5Si-
0.45Mg-xCu Alloy

ZHOU Peng-fei"?, BEN Neng-jun’, LU Cong-xiang', GU Wei-Iu'
(1. School of Automotive and Transportation, Yancheng Polytechnic College, Yancheng 224005, Jiangsu, China; 2. School of
Materials Science and Engineering, Yancheng Institute of Technology, Yancheng 224051, Jiangsu, China)

Abstract:

The effects of Cu contents on the microstructures and properties of squeezing casting Al-Si-Mg-Cu alloys
were analyzed by means of simulation calculation, scanning electron microscopy, X-ray diffraction,
mechanical property testing and transmission electron microscopy, and so on. The results show that in as-
cast state, with the increase of Cu content, the Mg,Si phase decreases, the Q phase and the 6 phase increase
continuously. When the content of Cu reaches 0.5wt.%, the Mg,Si phase disappears, the Q phase reaches
maximum dose, and only the 0 phase increases and has a tendency to coarsen. In the T6 state, with the
increase of Cu content, the yield strength increases and the elongation decreases continuously. However, when
the content of Cu is below 0.5wt.%, the strength does not increase significantly, and the elongation decreases
slightly; when it exceeds 0.5wt.%, the strength increases significantly, and the elongation decreases sharply,
and the fracture mode has a trend of transforming from ductile fracture into cleavage fracture.

Key words:
squeezing casting; Cu content; yield strength; elongation; nano-precipitates
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