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Table 1 Parameters of materials

. Elastic Poisson’s Yield Shear
Material .
Modulus/GPa  ratio Strength/MPa Modulus/GPa
6066A1 70 0.33 315 26.3
SiC 450 0.17 179.5
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Fig.1 FEM model of composites
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Fig.2 Contour of the equivalent stress distribution: (a) 180°, (b) 120°, (c) 90°, and (d) 60°
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Fig.3 Variation of equivalent stress of particle and equivalent

strain of matrix with corner degree of particle
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Fig.4 Variation of equivalent stress of particle and equivalent

strain of matrix with volume fraction of SiC/Al
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Fig.5 Variation of equivalent stress of particle and equivalent

strain of matrix with particle size
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Fig.6  Variation of elastic modulus with corner degree of particle
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Table 2 Mechanical properties of the composites

Elastic Yield Tensile Elongation to
Modulus/GPa Strength/MPa strength/MPa failure/ %
92.7 425 524 6.5
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Fig.7 Fractured surface of composites: (a) Al matrix,(b) 10%SiC/Al, (¢) 12%SiC/Al, and (d) 15%SiC/Al
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Effect of Geometrical Characteristic on the Mechanical Behavior of SiC Particle
Reinforced Aluminum-Matrix Composites

Xu Zunping , Cheng Nanpu, Qiang Hua, Chen Zhigian
(Southwest University, Chongqing 400715, China)

Abstract: A three-dimension finite element model (FEM) was used to analyze the effect of particles with different shapes, volume
fractions and particle sizes on the mechanical properties of SiC particle reinforced aluminum-matrix composites. The results show that the
particle shape has greater effect on the stress of particle, the strain of matrix and the ductility of composites than that of the particle size
and volume fraction. There are serious stress concentration round the particle corner and strain concentration in the matrix adjacent to the
particle corners along the load. The stress increases quickly, the ductility decreases and the elastic modulus increases with decreasing the
particle corner degree. The stress decreases and the elastic modulus increases with increasing the volume fraction of SiC particles. The
particle size has little effect on the stress and strain of the composites with small particle size.
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