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Interface and properties of SiC,/ZL.101 matrix composites
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Abstract: The 75 and 15 um SiC particles were mixed at a 7:3 volume ratio for SiC preforms, which were then oxidized
at 1200 C for 2. 4. 6. 8 and 10 h, respectively. The pressure infiltration was carried out to fabricate SiC,/ZL101 matrix
composites with SiC volume fraction of 70%. The interfaces with different holding times were investigated, and the
effects of oxidation and interfacial reaction on flexural strength and thermal conductivity were discussed. The actual
interfacial thermal conductance was back-calculated by experimental thermal conductivity. The results show that the
distribution of dual-sized particles in Al alloy matrix is uniform. The bonding form changed by oxidation is considered to
improve the bonding strength between SiC and Al. When being oxidized at 1 200 ‘C for 4 h, the flexural strength and
thermal conductivity reach the maximum, which are 422 MPa and 195 W/(m'K), respectively. The interfacial thermal
conductance back-calculated shows the same variation trend with the thermal conductivity of SiC,/ZL101 matrix
composites. Besides, oxidation decreases the stress concentration in Al matrix around SiC particles, which improves the
flexural strength of SiC,/ZL101 matrix composites. But if the oxidizing time is too long, the interface is detrimental to the
transfer of loads and control of matrix deformation.
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Fig. 1 Appearance of SiC particles after oxidation
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Fig. 2 Optical micrographs of SiC,/ZL101 matrix composites:

(a) Distribution feature of dual-sized SiC particles; (b)
Distribution feature of fine SiC particles
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Fig. 3 Morphology (a) and XRD pattern (b) of interfacial

reaction products after oxidization at 1 200 ‘C for 4 h
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Fig. 4 Flexural strength of SiC/ZL101 matrix composites at
1200 °C for different holding times
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Fig. 5 TEM images of interface of SiC,/ZL101 matrix
composites: (a) Holding for 4 h; (b) Interface consisting of
MgAl,0,, Si and SiO,
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Fig. 6 Fracture micrographs of SiC,/ZL101 matrix composites:
(a) Lower magnification; (b) Higher magnifiation
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Fig. 7 Schematic diagrams of stress fields of SiC,/ZL101

matrix composites before (a) and after (b) oxidation
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Fig. 8 Thermal conductivity and interfacial thermal
conductance (k) of SiC,/ZL101 matrix composites at different

holding times
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