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Numerical Simulation of Infiltration and Solidification for Squeeze Casting of

MMCs

CXK. Jung and K.S. Han

Abstract

A finite element model is developed for the process of squeeze casting of metal matrix composites.
The fluid flow and the heat transfer are fundamental phenomena in squeeze casting. The equations for
the clear fluid flow and the flow in porous media are used to simulate the transient metal flow. To
describe heat transfer in the solidification of molten aluminum, the energy equation is written in terms
of temperature and enthalpy. A direct iteration technique is used to solve the resulting nonlinear
algebraic equations. The cooling curves and temperature distribution during infiltration and solidification
were calculated for a simplified model with pure aluminum. The developed program can be used for

squeeze casting process
optimization.

of complex geometry,

boundary conditions

and processing parameter

Key Words: Numerical Modeling, Heat transfer, Squeeze casting, Enthalpy method, Metal matrix
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Fig. 1 Geometry and boundary condition of the
mode
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Fig. 2 Velocity field during infiltration
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(b) t=30 sec
Fig. 3 Temperature distribution
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