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Effect of Residual Stress on Fatigue Crack Growth Rate at Welds
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Abstract

In the weldments, the crack propagation rate is changed due to the residual stress. The crack

propagation rate is high in the region with the residual stress. However it shows the same
behavior with the base metal in the region that does not include the residual stress.

The fatigue crack growth rate for the material with residual stresses can be predicted more

precisely by using the effective stress ratio. The difference between experimental results and

prediction results in the initial stage seems to be due to the redistribution of residual stresses

and microstructural change
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Table 1. Chemical Composition of SUS— 304 (Wt. %)

C Si Mn Ni S P Cr
0.03 0.59 157 8.5 0. 005 0. 005 19.3
Table 2. Mechanical Properties of SUS-304

Young s Modulus Ultimated Strength Yielding Strength E]ongation)
196Gpa 7511Mpa 319Mpa 62.2%
Table 3. Chemical Compositins of ER - 308 (Wt. %)

C Si Mn Cr Ni P S
0.06 0.31 2.28 19.8 10.0 0.01 0.02
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Table 4. Mechanical Properties of ER— 308

Ultimated Strength Yielding Strength Elongation
549MPA 470mPA 35%
Table 5. Welding Condition (Tig Welding)
Voltage Current Welding Speed Flow Gas Rate
25V 153A 9mm/sec 151 /min
ASTM E837-92°o) wia} AAjsteict, wbybo) e
Weld Zone E%Q‘E‘EE‘ :Ty‘uég’] golg‘}‘ Z]-E—O]] a‘}"?: 7“')7:‘

f
\/ SUS-304 5US-304 4
200 ‘

unit : mm

Fig 1. Schematic Diagram for one side one run Tig

Welding
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Table 6. Experimental Condition

Pmax Pmin Test Stess | Control | Wave
(kgf) (kgf) Freq. Ratio Mode | Form
6, 000 600 10 0.1 Load Sine

Base Metal Weld Metal

Fig 2. Center Notched Specimens for Fatigue
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Fig 5. Fatigue Crack Growth Rate Behavior
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