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Study on the Microstructure and Interface Reaction of SiCp/A356
Composite with a Volume Fraction of 65%
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Abstract ;65 % (volume fraction, the same below) SiCp/A356 composites with different holding time (6,12 h)
were prepared by powder metallurgy. The microstructure and interfacial reaction of 65% SiCp/A356 composites
were characterized by Optical Microscopy(OM) , X-ray Diffraction(XRD) , Scanning Electron Microscopy (SEM) and
Transmission Electron Microscopy(TEM). The results show that at 630 ‘C hot pressing temperature,the density of
the material after holding for 12 h is better than that of holding for 6 h,and there is obvious precipitation of Si
phase;slight interfacial reaction occurs, the reaction product is mainly MgAl, O, , and no harmful phase Al,C; is
found. The elastic modulus, thermal conductivity and thermal expansion coefficient of the material were 210 GPa,
216 W/(m + K) and 7. 3X10°/°C (50—300 ‘C)respectively.
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Fig. 1 Process flow chart
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Table 1 A356Al powder chemical composition /%
A356 Si Mg Fe Cu Ti Zn Mn Al
Content 6.5~7.5 0.2~0.4 =0.2 0.2 =0.2 =0.1 =0.1 Bal.
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Fig. 2 Microstructure images of 65%SiCp/A356 at different holding time(a) , (b)holding time of 6 hours;
(c), (d)holding time of 12 hours
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Table 2 65% SiCp/A356 density test /(g+em™)
Holding time
Number of times
12 h 6 h
1 2.996 2.982
2 2.991 2.984
3 2. 984 2.983
Average value 2.990 2.983
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Fig. 3 XRD pattern of 65%SiCp/A356 at different holding time
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Fig. 4 Surface morphology of 65%SiCp/A356 at

different holding time: (a)holding time of 6 hours;
(b) holding time of 12 hours
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Table 3 65% SiCp/A356 performance

Thermal conductivity/ Thermal expansion
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