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Anisotropic elastic-plastic constitutive equations considering the damage tensor
and its application to the deformation process of porous metals
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In order to predict the deformation of porous metals practicallﬁ, the new
method using the damage tensor instead of individual voids existence was developed in this study.
The discrete distribution of voids in real porous metallic materials obtained by the 3D CT device
was identified as the continuous distribution of damage tensor and three dimensional elastic-plastic

deformation analysis of porous metal was carried out using this tensor distribution. It follows
that using the proposed method the numerical costs of deformation analysis was decreased so much.
The proposed theory was basically based on the anisotropic Gurson®s yield function and by conducting

a uniaxial tensile testing using a perforated sheet, the correlation was found between the strain
distribution and the damage tensor distribution to some extent.
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1: The void distribution of the polous metal and the finite element models for von Mises type
and anisotropic Guson type consititutive equations.
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2: The equivalent plastic strain distributions for both von Mises and anisotropic Guson models
at 10mm from the bottom section.
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3: Shape of specimen
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