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A Study on Fatigue Behavior considering Effects of Redistributing

Compressive Residual Stress and Crack Closure in SS330 Weldment
Y. B. Lee, C. S. Chung, H. K. Kim, N. I. Cho and S. H. Park
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| Abstract |
In this study effect of residual stress and its redistribution in weldment on the fatigue crack

propagation was investigated. Fatigue tests were conducted by the center notched specimens
machined with welded plate. The residual stress and its redistribution after the crack growth were
measured by the magnetizing stress indicator and hole-drilling method. Fatigue crack propagation
was estimated by the specimens having residual stress redistributed after the cracks growth and
having the effects of crack closure. Crack growth rates were predicted and compared with
experimental results. It had been found that the predicted crack propagation rates have a good
agreement with experimental results when the redistribution of residual stress was considered.

Keywords : Residual stress intensity factor(%#3#BtA %), Residual stress redistribution(Z7384
AERL), Partial crack opening(F-¥TFIEH)
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Table 1. Chemical compositions of the base
metal (Wt. %)
Material| C Si Mn P S Cr
SS330 (0.017/0.12} 0.53 | 0.01 10.01 0.18

Table 2 Mechanical properties of the base metal

Tt e Oy oy Elongation
Materlal | vpay | upa) | Y| ()
SS330 353 255.1 133 38

Table 3 Chemical compositions of the welding
wire (Wt. %)

Material

C

Si

Mn

P S

KC-28

0.11

0.69 | 1.78

0.014 | 0.016

Table 4 Mechanical properties of the welding

wire
Welding Oy 0y Elongation
wire {MPa) (MPa) (%)
KC-28 568.9 490.5 27
Table 5 Conditions for MIG welding
¢ | Number |voltage| current | speed Ar | CO: |flow rate
(mm) | of pass | (V) (A) |{em/min} | (%) | (%) | (1/min)
2 1 20 130 300 80 | 20 20
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Fig. 1 Configuration of specimen
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Fig. 2 Hardness distribution in weldments
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Table 6. Conditions for fatigue test

Pmax | Pmin | Stress | Freq. Wave

Symbol (N} | (N) | ratio | (Hz.) form
U [53563] 0 R=0 13 Sine

C 53563 0 R=0 13 Sine
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Foil Resistance
Strain Gage

Crack Opening
Displacement Goge

Fig. 3 A schematic drawing of the fatigue crack
opening-closure measurement system
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Fig. 4 Block diagram of fatigue test
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