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Redistribution of Welding Residual Stress and its Effects
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Abstract

Redistribution of residual stress and its effects during fatigue crack propagates from tensile residual
stress region in weldment are investigated. Tests are performed by using welded CCT specimens
of structual rolling steel(SS400) and it makes fatigue crack propagate from tensile residual stress
region. For this study tension-tension loading type is selected by external loading condition and
magnetizing stress indicator is used correctly to measure redistribution of residual stress according
to fatigue crack growth and number of loading cycles. From this result, it is proved that redistri-
bution of residual stress is mainly consist of residual stress released by fatigue crack growth. When
fatigue crack propagates from tensile residual stress region residual stress are redistributed and it
makes fatigue crack growth rate largely increase. Fatigue crack growth rate is low in case of re-
distributed residual stress compare with initial distributed residual stress.
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3. AH Yy
3.1 ME U AlHH

E Ao AM4EH Age d9NTRe GdRA
¢ SS400& AFE3tg e, Ao Al4® g9
3ttd AE R 7IAH JEE Table 1, 29 2o
W, &£HA ALEE 8H%e SR 2 84
Z71& Table 3, Table 491 YEMAATE

Table 1. Chemical composition of the base metal
(Wt. %)

Material C Si Mn | S

SS5400 | 0.018 0.19 0.61 0.014 | 0.011

Table 2. Mechanical properties of base metal

Material o, o, Elongation LV

55400 4161 34.7 31 45

Table 3. Chemical composition of welding wire(Wt. %)

Material C Si Mn P S

0.07 0.518 115 0.018 0.011

KR3000 | _o08 | ~065 | ~142 | ~0019 | ~0012

Table 4. Condition of metal arc welding

o(mm) pass current{(A) [speed(cm/min)

25 1 101 25

AEH A4S Fig 13 2ol Z 100mm, Zo]
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(a) base metal (b) weld material
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Fig. 1 Configuration of test specimen(unit : mm)
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Fig. 2 Distribution initial residual stress by mag-
netizing indicator and Terada's equation
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Fig. 3 Redistribution of residual stress on unnot-
ched specimen under applied stress
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