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Application of Weight Function Method to Elliptical Arc Through
Cracks at Mechanical Fastener Holes

Sung-Pil Heo, Won-Ho Yang, Ki-Hyun Chung and Cheol-Seung Hyun
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Abstract

Cracks at mechanical fastener holes usually nucleate as elliptical comer cracks at the faying surface
of the mechanical joints and grow as elliptical arc through cracks after penetrating the opposite surface.
In this study mode I, I and III stress intensity factors at two surface points of elliptical arc through
cracks at mechanical fastener holes are amalyzed by applying weight function method. The weight
function method for two dimensional mixed-mode problem is extended to three dimensional one and it

is verified.
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Fig. 1 Weight function method for two-dimensional
crack

Fig. 2 Weight function method for an elliptical
crack
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Fig. 3 Configuration of an elliptical arc through
crack at mechanical fastener holes
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Fig. 4 Finite element mesh for an uncracked plate
with a mechanical joint
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Fig. 5 Normal stress distribution for an uncracked
plate with a mechanical joint
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