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A 3-D COMPOSITE CONSTITUTIVE MODEL FOR ANALYSIS
OF FINITE ELASTO-PLASTIC DEFORMATION

Liang Naigang
(Institute of Mechanics, Chinese Academy of Sciemces Beifimg, 100080, Ching)

Cheng Pinsan
(Laboratory for Nonlinear Mechanics of Comtinuous Media, Instirute of Mechanics, Chinese Academy of Sciences

Beijing, 100080, China)

Abstract In this paper, the 3-D composite constitutive model proposed in Re-
ference'™ is extended to analyze finite elasto-plastic deformation. Constitutive equations and
explicit incremental stiffness tensors for the Updated Lagrangian solution and the Total
Lagrangian solution are derived and used to predict the nonuniform and localized deform-
ation of ductile single crystals subjected to tensile loading. The obtained results are in good
agreement with the experimental data™ and predictions of previous crystal theory™ *. It
verified that the 3-D composite constitutive model can well simulate macro-machanical beha-

I

viour in finite deformation.

Key words finite deformation, elasto-plastic constitutive relation, 3-D composite
model, ncnuniform and localized deformation



