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Fatigue Crack Growth Analysis of Hole Edge
Based on ABAQUS/Franc3D

WU Qing-tao, LONG Jiang

(School of Aeronautical Engineering, Civil Aviation Flight University of China, Guanghan 618300, China)

Abstract: In this paper, the finite element modeling software ABAQUS and the fracture mechanics
analysis software Franc3D are jointly used to analyzed the three-dimensional crack growth at the
hole edge. The change trend of the stress intensity factor in the initial crack growth process at dif-
ferent angles is studied. The fatigue crack growth process of the edge crack under the random fa-
tigue load spectrum is analyzed, and the curve of crack growth length load cycle number (a-N) is
obtained. The results show that in the analysis of fatigue crack growth at the edge of the hole, the
smaller the angle of the initial crack with the horizontal direction is, the higher the crack growth
rate under fatigue load spectrum and the smaller the residual life of the structure is. This kind of
joint simulation can provide an analysis method for aircraft damage tolerance design and residual li-
fetime evaluation.
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