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Abstract

The fatigue crack growth behavior in GTA butt welded joints of Al-Alloy 5052-H38 was
examined using Single Edge Notched (SEN) specimens. It is well known that welding residual stress
has marked influence on fatigue crack growth rate in welded structure. In the general area of
fatigue crack growth in the presence of residual stress, it is noted that the correction of stress
intensity factor (K) to account for residual stress is important for the determination of both stress
intensity factor range(AK) and stress ratio(R) during a loading cycle. The crack growth rate(da/dN)
in welded joints were correlated with the effective stress intensity factor range(AKeff) which was
estimated by superposition of the respective stress intensity factors for the residual stress field and
for the applied stress. However, redistribution of residual stress occurs during crack growth and its
effect is not negligible. In this study, fatigue crack growth characteristics of the welded joints were
examined by using superposition of redistributed residual stress and discussed in comparison with
the results of the initial welding residual stress superposition.
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Fig.3 Configurations of Fatigue Test Specimens
(a) Parent Metal Specimen
(b) Weld Metal Specimen
() HAZ Specimen

Specimen Ultimate Strength Yield Strength Young’s Modulus Elongation
P (Kg/mm?) (Kg/mm?) (Kg/mm?) (%)
Parent Metal 33,16 26.32 6851, 66 _ 14
Weld Metal 18, 34 16, 00 6811.95 15
HAZ - 6815, 95 -
Table 2. Chemical Compositions of Aluminum Alloy 5052-H38(Wt.%)
Composition Cu Si Fe Mn Mg Zn Cr Ti Al
0.02 0,11 0.32 0.15 2,40 0.02 0.32 0,017 Remainder
Table 3, Chemical Compositions of Filler Metal(Wt.%)
Filler Metal Cu Si Fe Mn Zn Ti Cr Al
A5356 0.10 0.20 0,32 0,05 0. 10 0. 06 0,05 Remainder
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Table 4, Conditions for GTA Butt Welding
Electrode Filler Argon Current Voltage Welding Number Heat
Dia Metal Flow Speed of Pass Input
(mm) Dia, (mm) (cmm?®/min) (A) (V) (mm/min) (J/mm)
24 2.4 10 115 20 134 1 1034
Table 5, Experimental Conditions
Specimen Pmax, Pmin, AP Pmean Stress Test Control Wave Temp,
Type Ratio Freq. Mode Form
(Kg) (Kg) (Kg) (Kg) (Hz) (C)
SEN 400 40 360 220 0.1 25 Load Sine 24
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Table 6, Dependence of C, m

Specimen C m
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