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Analysis of grain size controlled rheology material dynamics for prediction of solid particle
behavior during compression experiment

H. I. Kim(Mecha. & Prec. Eng. Dept., PNU), W. Y. Kim(Mecha. & Prec. Eng. Dept., PNU), C. G. Kang(Mecha.
Eng. Sch., PNU)

ABSTRACT

It is reported that semi-solid forming process takes many advantages over the conventional forming process, such as long
die life, good mechanical properties and energy saves. Rheology material has a thixotropic, pseudo-plastic and shear-thinning
characteristic. Therefore, general plastic or fluid dynamic analysis is not suitable for the behavior of rheology material. So it
is difficult for a numerical simulation of the rheology process to be performed because complicated processes such as the
filling to include the state of the free surface and solidification in the phase transformation must be considered. Moreover, it
is important to predict the deformation behavior for optimization of net shape forging process with semi-solid materials and
to control liquid segregation for mechanical properties of materials. In this study, so, molecular dynamics simulation was
performed for the control of liquid segregation in compression experiment as a part of study on analysis of rheology forming

process.
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P= Inter-particle potential function
fs= Solid fraction

al= Hamaker constant

a2= Surface potential

a3= Debye length
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Fig. 1 Typical DLVO inter-particle potential
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(d) after 0.3 s
Fig. 3 Simulation result of particles behavior during

compression by Test 1 parameters
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Fig. 5 Simulation result of particles behavior during
compression by different velocity after 0.2 s
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