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INCREMENTAL ANISOTROPIC DAMAGE THEORY
AND ITS NUMERICAL ANALYSIS

Fan Jianping

Tang Chakyin

(Department of Industrial and Systems Engineering, The Hong Kong Polytechnic University, Hong Kong)

Abstract

Under the framewoik of incremental anisotropic damage theory, this paper addresses the study of

construction of the effect damage tensor and the effective stress equation using second-order symmetrical damage tensor.

The incremental elastic stiess-strain relation is derived. The process is similar to the analysis in plastic flow. Using von

Mises yield criterion with anisotropic damage involved, the fourth-order symmetrical elasto-plasticdamage stiffness tensor

is obtained. It reflects the intrinsic behaviour in material deformation. The damage evolution equation is nstructed

which is poportional to the equivalent plastic strain and the present damage. By simulating AI2024-T3 sheet metal in

uni-axial tension, the damage parameters are determined. The validity of the damage evolution is verified by comparising

the computed damage values with the experimental ones. This paper also presents some discussion on the damage

distribution in a rectangular plate with a center hole.
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