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Thermal residual stresses on fabrication of metal
matrix composites with squeeze casting process

N. H. Kim* and C. G. Kang*

ABSTRACT

In the fabrication and subsequent heat treatment of metal matrix composites (MMCs), thermal
residual stresses are induced in MMCs as a result of the mismatch of the thermal expansion
between the matrix and the reinforcement.

In the present study, elastoplastic finite element method is used to analyze thermal residual
stresses and strains in particulate MMC fabricated with squeeze casting process. The effects of
the shape and the volume fraction of the reinforcement on the residual deformation in cast SiC/
Al composites are investigated, and the variations of residual stresses with locations in the
matrix are also studied. In addition, the results of the finite elment analysis are compared with
those by analytical model.
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Table 1. Physical properties of Matrix(A356) and

Reinforcement(SiCp).
A356 SiCp
Poission ratio 0.33 0.17
Elastic modulus (GPa) 72.4 450.0
Density (g/cm?) : 2.69 3.2
Yield stress (MPa) 1121 -
, ?;?rregrrff t.g()ermal expansion 216 40
Solidus temp. (T) 555 -
Liquidus temp. (T) 615 -
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(a) Spherical particle model

Fig. 2. Change of mesh shapes before and after
cooling down (V, = 18 %).
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(b) Cylindrical particle model

Fig. 2. Continued.
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Fig. 3. Distribution of residual equivalent stress.
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