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Mode-I Plane Stress Quasi-Static Steady Crack Growth

Luo Xuefu, Department of Engineering Mechanics, Tsinghua Universty
Zhang Xiaoti, Institute of Mechanics, Academy of Sciences, Beijing

Hwang Kezhi, Department of Engineering Mechanics, Tsinghua University

Abstract

Based upon the J,-flow theory, a finite element analysis of quasi-static, mode-I
steady crack growth in plane stress under small scale yielding conditions was carried
out for isotropic power law hardening and nonhardening materials. Tn contrast to
the plane strain case, the results show significant dependence of the geometry of
plastic zone upon the hardening exponent N. For elaslic-perfectly plastic material
(N=0), the strains at x-axis directly ahead of crack (8=0) exhibit logarithmic
singularity. No secondary plastic zone was found. With a COD-based fracture
criterion, the ratios of stress intensity factors K,,/K. vary strongly with the

material constant o,/G and the hardening exponent N.

Key words; mode-I plane stress, crack growth.



