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An Evaluation of Three Dimensional Finite Element Model
on the Strength Prediction of Particles Reinforced MMCs

C. G. Kang®, J. K. Oh**

ABSTRACT

Particles reinforced MMCs have many advantages over monolithic metals including a higher specific mod-
ulus, higher specific strength, better properties at elevated temperatures and better wear resistance.
SiC/AIGOGI composites have good results in its mechanical properties. This work investigates SiCp/A16061
composites in the microscopic view and compares the analytical results with the experimental ones. The
discrepancy of the material properties between the reinforced particle, SiC,, and the matrix material,
AlB0B1, appears to be so significant. Especially the coefficient of thermal expansion(CTE) of A/6061 is 5
times larger than that of SiC,. Thermal residual stress in MMCs is induced at high temperatures. The
shape of particle is various but the theoretical model is not able to consider the nonuniform shape. Particle
distribution is not homogeneous in experimental specimen. However, it is assumed to be homogeneous in
simulation model. The shapes of particles are assumed to be not only perfect global but hexahedral shapes.
The types of particle distribution are two - simple cubic array(SC array) and face—centered cubic
array(FCC array).

Key Words : 3D Thermal Elasto-Plastic Analysis(339 d&24 814), SC Array(@a-guhilg),
FCC Array(B41¥ @), Metal Matrix Composites(F&EEAR)
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Table 2 Mechanical properties of A16061 and SiC,

Mechanical properties Symbol Unit  AMS061  SiC,"”
Yield stress gy MPa 307~91 X
Elastic modulus E GPa 71~53 410
Poisson’s ratio v 0.33 0.17

Coefficient of thermal expansion ¢ pm/mK 236 43
Tangent slope in plastic region Ey MPa 917-0 X
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