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Stress Intensity Factor Analysis of Elliptical Arc Through Cracks jai:i
Mechanical Fastener Holes by Weight Function Method (II)
‘ - Mixed-Mode Stress Intensity Factor Analysis -
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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. The weight function method for
elliptical arc through cracks at mechanical fastener holes has been developed and verified in the part
Tof this study. In part IT, applying the weight function method, the effects of the amount of
cléarance on the mixed-mode stress intensity factors arc investigated and the change of crack shape is
prédicted from the analysis for various crack shapes. The stress intensity factors for inclined crack are
arialyzed and critical angle at which mode I stress intensity factor becomes maximum is determined.
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Fig. 1 Configuration of an elliptical arc through
crack at mechanical fastener holes
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Fig. 3 Effects of the amount of clearance on mode
II and mode III stress 1ntens1ty factors
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Table;vl Reference stress intensity factors at tip A
of horizontal and inclined elliptical arc
through cracks

Horizontal Inclined

a(deg) 0 18 36

Fion, 0.9963 1.000 1.006
Ff‘i;n ) 0.3436 0.3461 03507
F11 .3 0.2036 0.2056 0.2091
FiEh 1.133 1.131 1127
Fé?ﬁ) 2 0.4544 0.4532 0.4508
F{ s 0.2899 0.2890 0.2874
Fuih -0.3553 -0.3547 -0.3536
Fiid.s -0.1757 -0.1754 -0.1747
Fuﬁ?;f) ) -0.1149 -0.1146 -0.1141

Table, 2 Reference stress intensity factors at tip B
of horizontal and inclined elliptical arc
through cracks

. Horizontal Inclined
d(deg) 0 18 36
F% 1.265 1274 1.290
F{ 0.7808 0.7861 0.7965
Fi# 05216 - | 05255 0.5331
Fi 3.288 3.287 3.285
Féi’gﬁ . 2.155 2.154 2.152°
Fihs 1.547 1.547 1.546
Fig. -1.715 -1.715 1716
Fith.s -1.092 -1.002 -1.092
Fi -0.7820 -0.7822 -0.7826.
Fig. | 03176 03189 0.3206
Pt 0.1178 0.1189 0.1207
Fi 0.04247 | 004099 | 0.03851

RS 1742 -1.741 -1.739
P, | 09983 -0.9976 -0.9963
Fi s -0.6411 -0.6407 -0.6397
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Fig. 5 Finite element mesh for an inclined elliptical
arc through crack at mechanical fastener
holes
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