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Anisotropic Elasto-Viscoplastic Finite Element
Analysis for Polycrystalline Materials

Yong-Shin Lee* and Eung-Zu Kim**

ABSTRACT

The deformations of polycrystalline materials are modelled by linking a constitutive equation
for the crystallographic slip of a single crystal to the macroscopic behavior of the aggregate. In
this study, anisotropic elasticity (lattice stretching) of a cubic crystal is incoporated into the an-
isotropic plasticity from crystallographic slip. The constitutive description for the aggregate, deriv-
ed from a crystal plasticity theory, is used to formulate a Consistent Penalty Finite Element
Method for the anisotropic elasto-viscoplastic deformation of polycrystalline materials. As an ap-
plication, a plane-strain forging process is simulated and the effects of the initial textures on the
deformation behavior of the workpiece are examined.
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Fig. 2. Finite element mesh with boundary conditions.
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Fig. 3. Initial <111> pole figures for three different
workpieces; (a) Random texture (b) Plane strain
compression texture {c) Cube texture.
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Fig. 4. Constant strain rate yield surface.
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