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Dynamic Simulation of Solid Particle Considering Change by
Viscosity in Rheology Material
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Abstract

It was reported that the semi-solid forming process has many advantages over the conventional forming process, such
as a long die life, good mechanical properties and energy savings. It is very important, however, to control liquid
segregation to gain mechanical property improvement of materials. During forming process, rheology material has
complex characteristics, thixotropic behavior. Also, difference of velocity between solid and liquid in the semi-solid state
material makes a liquid segregation and specific stress variation. Therefore, it is difficult for a numerical simulation of the
rheology process to be performed. General plastic or fluid dynamic analysis is not suitable for the behavior of rheology
material. The behavior and stress of solid particle in the rheology material during forging process is affected by viscosity,
temperature and solid fraction. In this study, compression experiments of aluminum alloy were performed under each
other tool shape which is rectangle shape(square array), rectangle shape(hexagonal array), and free shape tool. In addition,
the dynamics behavior compare with Okano equation to power law model which is viscosity equation.
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Fig. 9 Definition of microstructure of material
(particle array) to obtain of solid fraction in
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fsmax = 0.9
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