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A Nonclassical Constitutive Model for
Crystal Plasticity and Its Application

Peng Xianghe Zeng Xiangguo Fan Jinghong
(Department of Engineering Mechanics, Chongging University, Chongqing 400044, P. R. China)

Abstract

A nonclassical constitutive description for aslip systemis formulated by using a simple mechani-
cal model consisting of a spring and a plastic dashpot like block. The corresponding constitutive mod-
el for a single crystal and the analysis for polycrystalline response is proposed based on the KBW’ s
self_consistent theory. The constitutive model contains no yield ariterion, so the corresponding nu
merical analysis is greatly simplified because it involves no additional process to search for the adiva-
tion of slip systems and slip direction. A mixed averaging approach is proposed to obtain the response
of polycrystaline material, which consists of the Gossian integral mean for the ® which varies con-
tinuously within each face of the isosahedron and the arithmetic mean for the spatially uniformly dis-
tributed twenty sets of 0 and ¢ determined by the normal of each face of the isosahedron. The main
features 316 stainless steel subjectedto typical biaxial nonproportional cyclic strain paths are well de-
scribed. Calculation also shows that the developed model and the corresponding analytical approach

are of good accuracy and effidency.

Key words crystal plastidty, constitutive relation, aggregation model, nonproportional cyclic
plasticity



