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while compacting along TF thickness direction
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Constitutive relation for anisotropic materials under plane-strain conditions

and its application to stress-wave propagation simulation”

HUANG Xia, TANG Wen-hui, JIANG Bang-hai
(Institute of Technical Physics, Science College s National University of Defense Technology
Changsha 410073, Hunan, China)

Abstract; To investigate the wave propagation features in anisotropic materials under plane-strain con-
ditions, an elastic-plastic constitutive model was constructed by combining the Hooke’s law of aniso-
tropic material, the Tsai-Hill yield criterion, the classic fundamental principles of plastic mechanics
and the modified Griineisen equation of state considering the nonlinear compressibility of volume at
high pressures. And based on two-dimensional material deformation, the rotation of material principal
axes and the modification of objective stress rate were discussed. Then a self-developed, explicit, dy-
namic, finite element code was applied to simulate the plane-stress wave propagation in certain aniso-
tropic fiber-enforced composites during collision. The results show that stress waves propagating in
the above material display two-dimensional, anisotropic and elastic-plastic features under plane-strain
conditions.

Key words: solid mechanics; stress wave propagation; anisotropic; plane-strain; constitutive model;

finite element

%+ Received 12 May 2009; Revised 4 July 2009
Corresponding author: HUANG Xia, hx_1984. 4@163. com
(FifEHmiE T %)



