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Effect of pore-forming agent on microstructure and thermal conductivity
of SiCp/Al composites prepared by pressureless infiltration
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Abstract: The high volume fraction SiC,/Al composites were prepared by pressureless infiltration, and the effects of
Fe(NO3);9H,0 and Ni(NO;),"6H,O on thermal conductivity of the composites were studied. The microstructures of the
SiC porous preforms and the composites sintered at 900 ‘C were characterized by XRD, SEM and EDS. The results
show that the microstructures of SiC,/Al-10Si-8Mg composite with Fe(NOs);:9H,O as pore-forming agent are more
homogeneous than those with Ni(NO3),'6H,0 pore-forming agent, and the compactness of the former is higher than that
of the latter. The interfacial reactive products are Mg,Si, MgAl,O4 and Fe for the former whereas are Mg,Si, MgAl,O4
and NiO obtained for the latter. Moreover, the thermal conductivity and relative density of the composite with
Ni(NOs),6H,0 as pore-forming agent are lower than those with Fe(NO;);-9H,0. The reason of these differences may be
the thermite reaction in Fe,O3 and Al system occurred, which improves the wetting property, and therefore higher density
composite can be achieved.
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Table1 Mass ratio of pore-forming agent and SiC powder

Mass fraction of

Sample No. pore-forming agent/% W(SiC)%
1 5 95
2 10 90
3 15 85
4 20 80
5 15 85
6 30 70
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Figl  XRD patterns of SiC skeletons sintered with
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Fig.2 Fracture morphologies (a), (b) and EDS analysis (c) of
SiC preform(10% Fe(NOs);-9H,0)
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Fig.6 SEM images and EDS analysis of SiC,/Al composites with different pore-forming agents: (a), (b) SEM images,
Fe(NO;)3-9H,0; (¢) SEM image, Ni(NO;),-6H,0); (d) EDS analysis of zone 1
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