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# E. L SICHAESSCY%Me(FiEDE). 5%Mg. 7%Mg. 10%Mg) A EEF R, RHLEEE T 2844538 T SiC/Al
HEMEL RIET SiC/Al EEMEHAOMIAALIR. B, 2R IR, IR T A48 Mg R SiC/Al Ak
GERILI R 1 B PERE T . G50 R I IR AR SIC/AL EAMEL Y WA SiC 5 Al &8 Mg I AGBIT
MRS A SiC BURL A Rs RS, e AU SIC/Al EAMEN T RN . Forh5IN 5%Mg £ T 11 A 4 1 8o 8%,
CEOPERERAL, HAILEN 0.13%, PRBISE N 2.94 g/em?®, P53 H(366.36£14.37) MPa, Wrd#It 4(9.2+0.27) MPa-m'2,
T 2H 178.81 W/(mK).
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Effect of Mg Content on Properties of SiC/Al Composites Prepared by Pressureless Infiltration

LIU Qiuyuan'?, WANG Feng®, QIU Xiaopan®, HE Zhiyong®, ZHANG Qifi®, XIE Zhipeng'
(1. State Key Laboratory of New Ceramics and Fine Processing, Department of Materials Science and Engineering,
Tsinghua University, Beijing 100084, China;
2. Central Iron & Steel Research Institute, Beijing 100081, China)

Abstract: SiC/Al composites were prepared by a pressureless infiltration process using SiC powder and aluminum alloy (3%Mg (in
mass fraction), 5%Mg, 7%Mg, and 10%Mg) as main raw materials. The phase composition, microstructure, mechanical properties
and thermal properties of SiC/Al composites were characterized. The effect of Mg content in aluminum alloy on the phase composition,
microstructure, mechanical properties and thermal properties of SiC/Al composites was investigated. The results show that Mg can
improve the impregnation properties of aluminum alloys and promote the occurrence of interfacial reaction in SiC/Al composites. The
main crystalline phases of the prepared SiC/Al composites are both SiC and Al. The presence of Si, Mg,Si and MgAl,O, phases is also
detected. After comparison, the sample with 5% Mg performs the better properties. The optimum performance of the sample prepared
with 5%Mg (i.e., flexural strength of (366.36+14.37) MPa, fracture toughness of (9.2+0.27) MPa-m"? and thermal conductivity of
178.81 W/(m'K) can be obtained when the porosity is 0.13% and the bulk density is 2.94 g/cm”.
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Fig. 1 XRD of SiC/Al composites with different content of
Mg
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Fig. 2 SEM photographs of SiC/Al composites with different
content of Mg
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Table 1 Property of SiC/Al composites with different
content of Mg
Bulk denstiy/ . .
w(Mg)/% B Porosity/% Elastic modulus/GPa
(grem™)
3 2.90 0.62 167
5 2.94 0.13 210
7 2.92 0.46 177
10 2.91 0.75 165

w—DMass fraction.
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