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Numerical Simulation for Residual Stress Fields of Shot-peening on
Crack Closure Effects

LV He-ting, WANG Jian-ming, LIU Xing-rui
(School of Mechanical Engineering, Shandong University, Jinan 250061)

Abstract: Based on the crack closure effects, the elastic—plastic {inite element model was established to predict the fa-
tigue crack propagation characteristics of the residual stress field by ABAQUS. Considering the plasticity and the residual
stress field, the influences of the residual stress, stress ratio and element size at the crack tip on the crack closure effects
were studied. The results show that the crack closure without shot—peening is the plastic induced crack closure, whereas
the crack closure of shot—peening is a combined effect of plasticity and residual stress, and the crack opening force corre-
sponds to the distributions of the residual stress. With the increase of the stress ratio, the crack closure effects are slight
and the fatigue crack propagation rates are accelerated. The element sizes at crack tip, which are smaller than the plastic
zone, can reflect the closure state of the crack tip. The compressive residual stress of shot—peening can enhance the crack

closure forces and the crack closure effects, thus, the propagation of fatigue crack is suppressed.

Keywords: shot-peening; residual stress field; crack closure; fatigue crack propagation
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