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Unified Constitutive Equations for the Inelastic Behaviour of Polycrystal-
line Metals, Based on a Semi-Micro Approach

by Masataka TOKUDA, Nobutada OHNO, and Jan KRATOCHVIL

Many important features observed in the inelastic behaviour of polycrystalline materials are
caused for by a non-uniformity of microstructure and changes during the deformation process. Using
the slip theory, a simplified model of a polycrystal which incorporates non-uniformity is presented,
and a set of compact and reliable inelastic constitutive equations are developed, on the basis of the
model, in a rate-form. The equation can reproduce deformation history effects and rate effects at an
elevated temperature observed in a set of systematic experiments, with reasonable accuracy.
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