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Finite Element Analysis of Damage Evolution
in Drawing of Hardening Viscoplastic Metals

Hahm, Seung-Yeun and Lee, Yong-Shin
Department of Mechanical Engineering, Kookmin University

ABSTRACT

Strip drawing of strain-hardening, viscoplastic materials with damage is
analyzed by a rigid plastic finite element method. A process model is formulated
using two state variables, one for strain hardening from slip dominated plastic
distortion and the other for damage from growth of microvoids. Application of
the model to steady state drawing is given via implementation in a consistent
penalty finite element formulation. The predicted density changes as a result of
void growth are compared to those from experiments reported in the literature.
The effects of drawing condition§ such as drawing speed and die angle on the
mechanical property changes are studied.
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