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Effect of Residual Stress on Fatigue Fracture
Behavior in Weldment

Ham, won-kuk
School of Naval Architecture and Ocean Engineering

<Abstract>
In the weldment of AlS083-O aluminlum alloy, The effect of fatigue crack propagation
rate due to residual stress was investigated. The experimental values were compared with

the predicted values by the Forman equation. The experimental results are as follows ;
1. The crack propagation rate is high in the tensile stress region. However, it shows the
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almost same behavior of the base metal outside the residual stress region.

2. Forman equation is found to be very useful to Predict the fatigue crack growth rate of
materials with the residual stress, _

3. The difference between the experimental and predicted results in initial stage seems to
be due to the relieved residual stress by the cyclic load.
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Fig.l Stress states at P(R,a), before and the introduction of a hole.
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Table 1. Chemical composition of A15083-0(Wt.%).

XV cu | si | Fe| Mg | Mo | o | Zn | Ti | Al
mat.Al
0.10 | 040 | 040 [4.0-49{04-10|.05-25] 025 | 0.15 | Rem
5083
Table 2. Mechanical properties of A15083-0.
PIoP- | Ultimate Yield Elongation | Fatig.end. | Modulus E | Hardness
mat (MPa) (MPa) (%) (MPa) (GPa) (Br.)
Al
5083 290 45 22 152 71 100
Table 3. Chemical colnposition of electrode (Wt. %),
Cu Si Fe Mg Mn Cr Zn Ti Al
0.01 0.40 0.50 35-45 | 02-0.7 | .05-0.25 0.25 0.15 Remin
Table 4. Mechanical Properties of electrode.
PIOD-  |Ultimate| Yield |Elongation| Fatig.end. | Modulus E | Hardness
mat. (MPa) | (MPa) (%) (MPa) (GPa) (Br.)
Al 2 | 207 16 159 71 100
| 5083
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Table 5. Welding condition (TIG).

Voltage Current Travlespeed Gas flow rate
V) - (Amp) (mm/s) (1/mm)
11 310 42 22

700
1 N\ V¥ 12
l< 400 >[N

Fig.7 Schematic diagram for dimension of specimen.
(a) TIG welding specimen (b) Fatigue test specimen (¢) Notch shape and dimension
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Fig.10 Fatigue crack growth behavior.
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