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Stress Distribution and Crack Initiation Behavior due to the Defect
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Abstract

Material flaws in the form of pre-existing defects can severely affect the crack initiation. Stress
distribution and crack initiation life of engineering materials such as monolithic aluminum alloy and
AlGlass fiber laminate may be different according to the defect location. The aim of this study is to
evaluate effects of relative location of defects around the circular hole in monolithic aluminum and
Al/Glass fiber laminates under cyclic bending moment. Stress distribution and crack initiation behavior
near a circular hole are considered. Results of Finite Element (FE) model indicated the features of
different stress field due to the relative defects positions. Especially, the defects positions at ©=0°and
©=30°was strongly effective in stress concentration factor (K;) and crack initiation behavior.
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Table 1 Mechanical properties of Al5052

. Yielding strength | __ .
Alloy Tens‘lfvl;"e“g‘h (0.2% offset) “‘(‘;I:SSS
(MPa) (MPa)
AI5052 283 228 05

Table 2 Mechanical properties of S-glass fiber

Fiber |Ultimate tensile n'l;:ilzlll:s S’{r‘;?:llfo Density

3.
type | strength (MPa) |~ p) " | puiture (%) | @)
S-glass 4600 86 53 2.55
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Fig. 4 Stress concentration factor on the relative
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{c) Hole defect, =60

(d) Hole defect, 6=90°

Fig. 6 Stress distribution of monolithic aluminum on
the interaction between circular hole and
defect in the case of 2L = 4.75, 3.50 mm
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