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Variation of Fatigue Crack Propagation Behavior based on the
Shape of the Interaction Between Two Cracks

S. H. Song, B. H. Choi and J. S. Bae
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Abstract

Because of the existence of stress interaction field made by other defects and propagating
cracks, the structure may be weakened. Therefore in this study, the crack behavior in the
interaction field made by two different cracks is studied experimentally. In the experiment,
vertical distance between two cracks and applied stress are varied to make different stress
interacted field. In addition, the effect of plastic zone is used to examine crack propagation path
and rate. Three types of crack propagation in the interacted field were found, and crack
propagating path and rate of two cracks were significantly changed according to different applied
stress as each crack propagates. And the results are attributed to the effect of the size and shape

of the plastic zone.
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Table 1 Chemical composition of the testing material
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Composition (weight percent, %)

Material
Al Mn Mg Cr
Al-5086 95.4 0.4 4.0 0.15
Table 2 Mechanical properties of the testing material
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Flasticit
Yield stress Ultimate stress Elongation masdlcllsy Poisson’s
odulu
(MPa) J (MPa) (%) (GPa) ratio
190 260 22 62.4 0.32
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Table 3 Elasto-plastic finite element analysis model

Applied stress Model number No. of nodes No. of elements
SPECS90 1 2421 764
SPEC90 2 2339 708
90 MPa ’_ SPEC90 3 2192 i 688
SPEC90 4 2328 728
SPEC90 2314 730
SPEC120 1 2421 764
SPEC120 2 2092 658
120 MPa SPEC120 3 1966 616
SPEC120 4 2248 708
SPEC120 2477 778
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Table 4 Number of cycles at a=10 mm

Vertical distance h(mm) Number of cycles at a=10 mm Rate of variation (%)
Non-2nd crack 5.70 x 10° -
0 4.20x10° -26.32
0.5 5.99 x 10° 5.44
0.7 6.11x10° 7.19
1 6.05 %< 10° 6.14
2 6.01 < 10° 5.44
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