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Abstract

In this paper, we developed a physically-based micromechanical model for inelastic deformation of
ceramic powders. The aggregate response of ceramic particles was modeled using the two-surface yield
function which considered the shear-induced dilatancy caused by friction, rolling resistance and cohesion
between powder particles and consolidation caused by plastic deformation of powder themselves under high
compression. The constitutive equations were implemented into the user-subroutine VUMAT of finite element
program ABAQUS/Explicit. The material parameters in the constitutive model were identified by calibrating
the model to reproduce data from triaxial compression tests and simple compression tests. The density
distribution obtained by using the proposed model was in good quantitative agreement with the experimental
results of the triaxial compression and cold isostaic compression as well.
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Fig. 1 (a) Mohr-Coulomb yield function (b) Slip
planes.
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