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A 3-D COMPOSITE CONSTITUTIVE MODEL OF ELASTO-
PLASTICITY FOR POLYCRYSTALLINE MATERIALS

N. G. Liang

- . i .
Instizuze of Mechanics, Chinese Academy of Sciences

P. S. Cheng

Laboratory for Nonlinear Mechanics of Continuous Media Insiitute of Mcechanics, Chinese Academy of Seciences

Abstraet This paper is aimed at developing an elasto-plastic constitutive model for palyc-
rystalline materials. The model is an energy-equivalent system composed of extensivecompressive
components well-oriented and distributed uniformly in the 3-D space to simulate how the mic-
rostructures of materials store and dissipate energy during deformation and slippage. The com-
ponents are extended/compressed compatibly with the overall strain and each of them undergoes
its own elongation history dependent on its orientation- The overall stress defined as.the work
conjugate tensor with respect to the incremental strain tensor is just balanced by the resultant of
loads exerted on the components so that the load-elongation relation of the components can be
determined from conventional material experiments.

By taking such a system as a material element, an explicit constitutive equation has been de-
rived and used to predict stress-strain responses of materials under complex loading processes

{1—-33

Comparison is made with experiments and previous plasticity theories.

Key words dilatation energy, distostion encrgy, plasticity, 3-D compesite model, con-
stitutive equation.
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