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The Fatigue Crack Growth Behavior of Laser Welded Sheet Metal
Due to Single Overload

W. K. Cho(Mech. Eng. Dept., KHU), T. Y. Oh(Mech. Eng. Dept., KHU),
D. S. Kwak(Mech. Eng. Dept., KHU)

ABSTRACT

In this study, Fatigue crack growth behavior of the laser welded sheet metal due to a single overload was

investigated. From Fatigue crack propagation test, it was observed that the retardation of fatigue crack growth has

been more effective in the welded specimen than in the base metal. And if the distance between the welded part and

the position of overload is too close the retardation of fatigue crack growth at the welded part has been decreased.

From FEM analysis, it was observed the retardation has been more effective compressive residual stress than plastic

Zone.
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Table 1 Chemical composition

Material C Mn Si P S
SPCEN | 0.016 | 0.19 | 0.029 | 0.019 { 0.006

Table 2 Mechanical Properties of Specimens

Yield Tensile )
Elongation
Specmen Stress Strength %)
(4]
(Mpa) (MPa)
Base Metal 2157 3393 39
Laser Weld 261.3 374.2 25
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Fig. 1 Dimension of specimens for fatigue crack
propagation
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Fig. 2 Fatigue Crack Propagation with Crack Length
(Comparison between base metal and welded metal)
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Fig. 3 Fatigue Crack Propagation with Crack Length
(Comparison of a position of overload)
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(b) Stress contour in overload
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(c) Sterss contour in unloading of constant load
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(d) Stress contour in unloading of overload
Fig. 4 Stress contour at crack length 21mm
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