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Simulation of Fatigue Crack Growth of Surface Cracked Plates
by Finite Element Method

XU Jie, ZHOU Xun, CHEN Wen-hua , 1.1 Wei-guo
(School of Machinery and Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Fatigue crack growth of surface crack in plates under remote tension and bending load is
simulated by finite element method. The cracked part is meshed by isoparametric 20-node singular ele-
ment. Multi-point constrain(MPC) is used to connect unmatched nodes between the cracked part and un-
cracked part. Stress intesity factor (SIF) is caculated by 1/4-point displacement method in this paper and
the crack growth increment is caculated by Paris law. A new crack front is described using a cubic spline.
The crack growth is followed by procedure step by step. A good agreement is obtained between Newman
and Raju’s empirical SIF and present numerical SIF,

Key words: stress intensity factor; surface crack; fatigue crack growth; numerical simulation; finite

element analysis
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