eeeeeeSSL..————————————————TEERBBB

#2ALFe3) A A1gd A o01d 1Y)
Journal of the Korean Society of Precision Engineering Vol. 18, No. 1, January 2001.

i
=
o
Mo
]
ne
Npe
rin
H'Egl'_:l;
Sy
> 0%
ook 2=
He
I'.9."2
4100

_°,ﬂ
ol
3
ﬂ
mn
OfM
0z
|0
o

of
0>
Olok
=
B
+
B
1]
fol:

An Experimental Study on the Fatigue Behavior and Stress
Interaction of Arbitrarily Located Defects (Il)
(For Variable Loads and Distances between Defects)

Sam-Hong Song‘, Jun-Soo Bae' and Byoung-Ho Choi™

ABSTRACT

If defects are located far apart, fatigue cracks are independently initiated from them and gradually approach
other cracks so that the fatigue life becomes influenced by the crack growth behavior of those interacting cracks.
In this study, the effect of the stress interaction between defects on the fatigue crack propagation behavior is
investigated experimentally and these results are verified by finite element method. In addition, fatigue crack
propagation behaviors under micro hole interaction field are studied.

Key Words : Fatigue Crack Propagation(¥] 27 9}), Stress Intensity Factor(-3-##thA<F), Von Mises
Stress(Von Mises 4'4-2-2), Finite Element Analysis Model(& 2 434 = &), Plastic Zone(4:
Ay, Stress Interaction(-5-# H4d)
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Table 1 Mechanical properties of Al5086

Tensile | Yield | Elonga- |Modulus of|
. . Poisson's
strength | strength tion Elasticity ’
ratio
(MPa) | (MPa) (%) (GPa)
260 190 22 62.4 0.32

Table 2 Chemical composition of Al5086 (wt%)

Al Mn Mg Cr
95.4 0.1 4.0 0.15
—@6»«
Cl LA 1 !D
A—A
?.d._ _d, d=0.5, 1
| i h=0.5, 1
1=0.75, 1.25, 2

Unit

mm

Fig. 1 Geometries of bending test specimen
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Fig. 3 Crack propagation path under bending
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Fig. 5 Stress components near the crack tip in

cylindrical coordinates
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at the part of maximum equivalent stress

Calculation of stress intensity factors

Calculation of crack propagation direction
based on maximum principal stress criterion

Crack propagation

Fig. 6 Flow chart for calculating fatigue crack
propagation path
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Fig. 7 Examples of crack propagation model in
FEM, crack propagates sequently, A-B-C-D-E
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