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Numerical Simulation of the Multiple 3D Crack Propagation from the
Countersunk Fastener Holes

Wang Hai, Shu Yixiu, Li Yazhi
(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The multiple 3D cracks initiated from the multiple fastener holes frequently occur in aircraft structural
components, The fatigue crack growth life prediction of the situation is one of the major concerns and it is a
technically tough work in the multiple-site damage assessment. The methodology of fatigue crack growth pre-
diction for multiple 3D cracks starting from multiple countersunk fastener holes is investigated, An efficient nu-
merical method is proposed in which the computer code is made using the parametrical language of the finite ele-
ment analysis package. The fast finite element modeling and automatic mesh regeneration, together with a fast
cumulative damage technique of fatigue crack growth, are conducted to achieve the life-span numerical simula-
tion for multiple 3D crack growth, The net-section yielding is considered as the criterion to terminate the fatigue
life prediction. T'wo scenarios of a pair of initial asymmetric corner cracks initiated from both sides of a counter-
sunk fastener hole are taken as example problems and analyzed throughout their fatigue crack growth lives. The
simulation results agree well with the experimental results.
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Fig.1 Corner crack of mode I and its parameters



28

EFES HREREGAN=SSHEY BHITE T 177

(2) MIHRK

Cr
.' B ERE
I A
C
QM]T Ry
IB
Cx TERE

(b) HERIE
B2 flamReor e TR EHERIE

Fig.2 Corner crack of mode Il and its parameters
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Fig. 6 Coordination principle of multiple cracks growth
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Fig. 10 Corner crack growth curve on the
left and right side of hole(mode T )
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Fig. 11 Corner crack growth prediction curve in the

right side of hole (mode T )
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Fig. 12 Corner crack growth curve on the
left and right side of hole(mode 1)
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