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ANORIENTED- EL EM ENT THEORY FOR ANISOTROPIC
VISCOPLASTICITY OF POLYCRY STALL INEM ETAL S

L iu Zhihong L iangN aigang L iu Hongqiu
(L aboratory for N onlinear M echanics d ContinuousM edia

Institute d M echanics, ChineseA cadeny o Sciences, B eijing 100080, China)

Abstract AnOriented- Element Theory (OET) originatingw ith one of the present au-
thors, Liang"™ *, is developed for studying visooplastic behaviors of polycrystalline
metals subjected to complex loading paths A pplication of thework- conjugateprinciple
and the field- averagemethod leads to a concept of” oriented- element”, i e a repre
sentative or an averaged slip systen for those practical slip systens that have the same
orientations, from w hich a concise visocoplastic constitutive equation is derived A num-
ber of numerical exanples are given to demonstrate OET'smodeling capability for dy-
namic loading, and some of the basic characteristicsobserved in experiments are repro-
duced, including creep and relaxation Good agreements are achieved betw een the pre-
dictions and recent experiment reports® °. The versatility of the theory and itspossibil-
ity of application to the deformation- induced anisotropic damage and viscosity- damage
interaction are also briefly discussed at the end of the paper.
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