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A Fracture Mechanics Analysis of Bonded Repaired Skin/Stiffener
Structures with Inclined Central Crack
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Abstract

Composite patch repair of cracked aircraft structures has been accepted as one of improving fatigue life
and attaining better structural integrity. Analysis for the stress intensity factor at the skin/stiffener structure
with inclined central crack repaired by composite stiffened panels are developed. A numerical investigation
was conducted to characterize the fracture behavior and crack growth behavior. In order to investigate the
crack growth direction, maximum tangential stress(MTS) criteria is used. The main objective of this
research is the validation of the inclined crack patching design. In this paper, the reduction of stress
intensity factors at the crack-tip and prediction of crack growth direction are determined to evaluate the
effects of various non-dimensional design parameter including; composite patch thickness and stiffener
distance. The research on cracked structure subjected to mixed mode loading is accomplished and it is
evident that more work using different approaches is necessary.
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Fig. 1 Configuration of cracked skin/stiffener
structure repaired by composite patch
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Fig. 2 Polar stress components in a stress
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Table 1 Material properties for the aluminum, the
boron/epoxy patch, and the adhesive
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Fig. 3 Finite element modeling around crack,
inclined degree. (a): 0° ,(b): 45" ,(c) : 9
0° ,(d) whole mesh
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Table 4.1 Comparison of SIF for inclined cracked
rectangular plates (unit : MPaV mm)

Inclined Smith [21] Present
angle Mode I [Mode I |Mode I [Mode I
SIF SIF SIF SIF

0 56.06 0 60.38 0
10 54.36 9.60 58.60 1091
20 49.50 18.02 53.34 20.46
30 42.04 24.27 45.32 2759
40 3290 27.60 35.50 31.41
45 28.03 2803 | 30.23 31.88
50 23.16 27.60 25.02 3143
60 1401 2427 15.13 2763
70 6.56 18.02 7.08 20.52
80 1.69 9.60 1.82 10.91
90 0 0 0 0
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Fig. 5 Stress intensity factor with respect to
inclined crack angle (Mode N)
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inclined crack angle (Mode 1)
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