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Effect of calcination temperature on properties of
high volume fraction SiC,/Al composites
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Abstract: The SiC performs were prepared by green SiC powder containing three kinds of particle size of F220, F500
and F600, and by aluminum matrix composites reinforced by SiC powder (volume fraction of 62%—64%) were produced
by the pressureless infiltration of liquid aluminum alloy into the SiC performs which were calcined at 500, 1 100 and 1
200 °C, respectively. The effects of calcination temperature on the structure and properties of SiC,/Al composites were
investigated. The results show that SiC,/Al composites are all uniform and impact as SiC preforms calcined at different
temperatures. When sintered at high temperature, SiC particles are oxidized to form skeleton which leads the bending
strength of SiC,/Al composites decreasing from 305 MPa to 285-245 MPa. The SiO, film transformed from SiC by
oxidation promotes the ceramic content in the composites, which results in further decrease of the thermal expansion
coefficient of SiC,/Al composites. The interface thermal resistance of SiC,/Al composites increases by 4—6 times due to
3.7%—6.7% (mass ratio) SiO, film in the SiC preforms, and the thermal conductivity of SiC,/Al composites decreases
from 184 W/(m-C) to 139-127 W/(m-C).
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Fig.1 XRD patterns of SiC,/Al composites: (a) SiC powder
calcined at 500 °C; (b) SiC powder calcined at 1 200 C
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Fig.2 Metallographs of SiC,/Al composites: (a) SiC(a)/Al
composites; (b) SiC(c)/Al composites
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Fig4 SEM images of fracture of SiC,/Al composites:
(a) SiC(a)/Al composites; (b) SiC(c)/Al composites
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Fig.6 Thermal expansion coefficient of SiC,/Al composites at

different temperatures
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