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The Study of Fatigue Crack Propagation Behavior in the Welding
Residual Stress Field by Superposition Method

Sam-Hong Song", Hyun Kim", Joon-Soo Bae™*

ABSTRACT

This study investigates the crack propagation behavior to examine the effect of welding residual
stress by the superposition method.

Especially, as the crack propagation behavior is affected by the applied stress and the stress ratio in
compressive residual stress field, it is studied for three cases as follows ; (1) Kuin is smaller than | K|,
(2) Kmn is smaller than | K:| in the later stage, (3) K is lager than |K.|.

The results show that the superposition method is very useful in all the three cases of compressive
residual stress field, but is inappropriate in predicting the crack propagation behavior in tensile residual
stress field.

Key Words : Residual Stress(#%-3-2), Superposition Method(%¥3%), Crack Propagation Rate(Z&za
2%), SEN(Single Edge Notched specimen)
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Table 2-1. Chemical Composition of SS41(wt%)

C S Mn P S
0.13 0.25 0.6 0.019 0.010
Table 2-2. Mechanical Properties of 5541 Steel
Yield Stress 297(MPa)

Tensile Stress 393(MPa)
Young's Modulus 198(GPa)
Poisson’s Ratio 0.3
Hardness(Hmv) | 165
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Table 2-3. Welding Condition

Voltage(v) | Current(A) |Speed{cm/min)
Fore 0 450 35
Back 30 400 35
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i

Fig. 2-1 Position of specimen in the welding
plates
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Fig. 2-2 Geometries of fatigue test specimen
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