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Analysis of Macroscopic Forming Process
on the Basis of Microscopic Crystal Plasticity

E-G Yoh* and Y-S Lee**

ABSTRACT

A mathematical formulation is presented to model anisotropy from the deformation textures developed in
a forming process. In this work, a micro-mechanical-based polycrystalline analysis is implemented into a
consistent finite element method for the anisotropic, viscoplastic deformation of polycrystalline metals. As
suggested by Taylor, the deformation of each grain in an aggregate is assumed to be same as the macro-
scopic deformation of an aggregate or a macro—continuum point. Algorithms are developed to represent the
plastic anisotropy. such as the anisotropic yield surface and R-value, from the predicted deformation tex-
ture. As applications, the evolution of texture in rolling, upsetting and drawing/extrusion processes are
simulated and the corresponding changes of mechanical properties such as yield surface and R-value are
predicted.
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Table 1 Material Parameter
(the Yoce-Kocks model for Aluminum)
Model Parameter Value
a 10 s™
m 0.05
To 2717 MPa
Tew 61.80 MPa
7s 5x10° s
[°8 58.41 MPa
A 0.129 GPa
u 25.3 GPa
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