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Three Dimensional Finite Element Analysis of Particle Reinforced Metal
Matirx Composites Considering the Thermal Residual Stress and the
Non-uniform Distribution of Reinforcements
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ABSTRACT

Particles reinforced MMCs have higher specific modulus, higher specific strength, better properties at elevated
temperatures and better wear resistance than monolithic metals. But the coefficient of thermal expansion(CTE) of
Al6061 is 5 times larger than that of SiCp. The discrepancy of CTE makes some residual stresses inside of
MMCs. This work investigates SiC/Al6061 composites at high temperatures in the microscopic view by
three-dimensional elasto-plastic finite element analyses and compares the analytical results with the experimental
ones. The theoretical model is not able to consider the nonuniform shape of particle. So the shape of particle is
assumed to be perfect global shape. And also particle distribution is not homogeneous in experimental specimen.
It is assumed to be homogeneous in simulation model. The type of particle distribution is face-centered cubic
array(FCC array). Furthermore, non-homogeneous distribution is modeled by combination of several volume

fractions.
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i Vi (%) fraction N'
1 5 9
2 10 9
3 1 Lacked 4
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