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An Investigation of the Behavior in the Corner Crack Propagation
of Al-Alloy by the Plane Bending Fatigue

Young Sik Kim « Young Jong Kim

Abstract

The 5086-H116 Al-Alloy plate specimens having an edge through-thickness notch were
investigated to find out the characteristics of the corner crack propagation by the plane
bending fatigue.

The experiments were also carried out in order to clarify the change of the corner
crack propagation behaviour due to the various materials and their thicknesses.

In addition, the retardation effect of overload on the corner crack propagation was

quantatively studied.

Main results obtained are as follows;
1. In the case of estimating the crack propagation rate of the corner crack, it is more

reasonable to consider the growth rate of fracture surface area than that of crack
length.
2. The shape of the corner crack growing in the plane plate under the bending fatigue

can be estimated as following equation.
b b
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where

a : crack length

b : crack depth

¢ : specimen thickness
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The crack propagation rate increases with the increasing of the thickness and the
decreasing of the Young’s modulus of materials.
Regardless of a thickness and kind of materials of specimen, the characteristics of

the corner crack propagation can be concluded as following equation.

dag 4K \*
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C=2.6x10"8
n=2.44

where

da
7

4K

E strain instensity factor range.

d‘zb; : equivalent crack propagation rate

effect of overload is distinct in the corner crack propagation.
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Table 1. Chemical compositions and mechanical properties of materials
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Fig.16 Residual compressive stresses atlcrack tip~as a result of overload
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