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Effect of Single Overload on the Fatigue Crack Growth Behavior of
Laser Welded Sheet Metal

Dai-Soon Kwak*, Seok Whan Kim" and Taek Yul Oh*

ABSTRACT

In this study, we investigated fatigue crack growth behavior of laser welded sheet metal due to a single overload.
Fatigue specimens were made using butt joint of cold rolled sheet metal that was welded by CO, laser. The fatigue crack
propagation tests were performed in such a way that fatigue loading was parallel to the weld line while crack propagation
was perpendicular to the weld line. Single overload was applied when fatigue crack tip was arrived near the weld line.
The distances between the crack tip and the weld line at which a single overload was applied were 6, 4 and 2 mm. The
effect of specimen thickness and overload ratio on the fatigue behavior was determined. The plastic zone size of crack tip
due to the single overload was determined from the finite element analysis. For investigating fatigue crack growth
behavior, we used different thickness specimen 0.9mm and 2.0mm, and variable overload ratio applied fatigue crack
propagation test. Also we used finite element analysis for investigating the plastic zone size of crack tip when single
overload applied
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Table 1 Chemical composition(Weight Percent)

Elements C Mn Si P S
Weight % [ 0.016 | 0.019 | 0.029 | 0.019 | 0.006
Aol A3 SHEALE A AwA AFA
NA ZHA Al AFREHI Qe SHEDES A
e, 09mm FAY BAE 4w FHOoR
em/min® FE2 LUyl IR HolAE
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Table 2 Mechanical properties of specimens
(Loading direction was parallel to the weld

line)
Yield Tensile .
. Elongation
Specimen| Strength Strength (%]
[MPa] [MPa] )
Base
215.7 339.3 39
Metal
Laser*
261.3 3742 25
Weld
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ZA37] 98 vte]l A2 WAL BEAE AHREHY
S vERE A H¥oE oo g4
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Fig. 1 Variation of micro Vicker's Hardness
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Fig. 2 Schematic diagram of test sample
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Fig. 3 Schematic diagram of nano indentation test
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Fig. 4 Comparison of fatigue crack propagation with
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Fig. 5 Effect of overload location on the crack length
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Fig. 6 Effect of overload ratio on the fatigue behavior
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(a) Overload Ratio = 1.0

(b) Overload Ratio = 1.5
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