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Fabrication of SiC/Al composites with near-net-shapeII :
Spontaneous infiltration of Z101 into SiC preforms
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TANG Wen-ming, LU Jun, XU Guang-qing

(School of Materials Science and Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: Compact SiC/Al composites with SiC particles uniformly distributing were fabricated by spontaneous
infiltration of liquid Z101 alloy into porous SiC preforms deriving from super-fine SiC powders (W7). An interface layer
ranging from 0.3 pm to 0.5 pm in thickness exists between SiC filler and Al alloy matrix. The interfacial layer can be
wetted well by liquid Al alloy and prevent the directly contact and reaction between liquid Al alloy and the filler.
Preforms have no change in shape and dimension after infiltration thus the near-net-shape products can be achieved. The
strength of aluminum alloy can be improved remarkably by the addition of SiC particles, and its elastic modulus increases
correspondingly about one time. The finer SiC particulates restrict the thermal expansion of Al alloy matrix for more. The
thermal properties of SiC/Al composites can be modulated by changing volume fraction of SiC: the thermal conductivity
of SiC/Al composites at room temperature ranges from 136 W/(m-K) to 118 W/(m-K) and its mean linear coefficient of
thermal expansion (room temperature to 100 “C) ranges from 9.98X 10K ™" to 7.69X10® K ™' as volume fraction of
SiC ranges from 37% to 54%.
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Fig.1 Samples of SiC/Al composites: (a) SiC perform; (b)
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Fig.2 Interface morphology of SiC,/Al composites
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Fig.3 XRD pattern of SiC,/Al composites
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Fig.4 Microstructures of SiC/Al composites with different contents of SiC: (a) 53%SiC/Al; (b) 46%SiC/Al; (c) 37%SiC/Al
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Table 1 Evolution of density and dimension for SiC/Al composites

o(SiC)/% Apparent density/(g-cm ™) Theoretical density/(g-cm °) /% Variation of dimension/%
53 2.96 99.3 <0.5
46 2.93 100 <0.5
37 2.88 99.7 <1.0
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Table 2 Comparison of CTEs for SiC/Al composites with
different SiC particle sizes

Product model AlSiC-9 AISIiC-10  AISiC-12
in corporation (63%SiC)  (55%SiC)  (37%SiC)
a/(10°K ™) 8 9.77 10.9
SiC content in . . .
) 53%SiC/Al  46%SiC/Al  37%SiC/Al
experiment
a/(10°°K™) 7.69 8.97 9.98
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