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Abstract

The material deficiencies in the form of pre-existing defects can initiated cracks and fractures. The stress
distribution and fatigue crack initiation life of engineering materials may be associated with the size, the
shape and the relative location of defects contained in the component. The objective of this study is to
investigate the effect of arbitrarily located hole defect around the rivet hole of a wing section in monolithic
aluminum and Al/GFRP laminates under cyclic bending moment during a service load. The stress distribution
and the fatigue crack initiation behavior near a rivet hole of on the relationships between stress concentration
factor (K,) and relative position of defects were considered. The test results indicated the features of different
stress field. Therefore, the stress concentration factor (K;) and the fatigue crack initiation behavior was
illustrated different behavior according to each position of hole defect around the rivet hole in monolithic
aluminum and Al/GFRP laminates.
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Table 1 Mechanical properties of A15052

Tensile Yielding strength Thickness
Alloy strength (MPa) (0.2% offset) (mm)
& (MPa)
Al5052 283 228 0.5

Table 2 Mechanical properties of S-glass fiber

Fiber | Ultimate tensile Tensile Ten.sﬂe Density
type strength (MPa) modulus strain to (g/cm®)
YP g (GPa) failure (%) &

S-glass 4600 86 53 2.6
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