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Redistribution of Welding Residual Stress and its Effects
on Fatigue Crack Propagation

Y. B. Lee* and N. I. Cho™

Key Words : Residual stress intensity factor({??r 23 o)Al 4), Stress ration(-5- 2 ¥]), Residual
stress redistribution(FH 23 A EE), Effective stress ratio(-F&E-§HH]), Magne-

tizing stress indicator(/"}ﬁ}’—‘l S # XA A)), Applied stress(zH4-82)

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. AE 2
3.1 M2 H AYH

E Ao AM4EH Age d9NTRe GdRA
¢ SS400& AFE3tg e, Ao Al4® g9
3p5tA HE 2 71AA 4L Table 1, 29 o
W, &£HA ALEE 8H%e SR 2 84
278 Table 3, Table 49 YehAAT)

Table 1. Chemical composition of the base metal
(Wt. %)
Material C Si Mn P 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

A9 P4 Fig 13 2ol £ 100mm, Z o
330m= 3led Aol rolling WFS o] 3}
o ZNANFERT JAE So8 S1Eo &)
& 7hsdol de FEHE AAF st A
712X 550C2 7tEEle] 308 o4 fAA7]
o =YARc ow AFLHEL 0~03kg/mm
HegW = 75}%1"’ % £HAEHe £HAFS
HE FEATY] et ZA A)HH 9ol Table
49] }.Zi 2 Z gme] &4 ¥=g Y} a7
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(a) base metal (b) weld material

|
T

L

%

DETAIL

Fig. 1 Configuration of test specimen(unit : mm)
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Fig. 2 Distribution initial residual stress by mag-
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Fig. 3 Redistribution of residual stress on unnot-
ched specimen under applied stress
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Fig. 4 Redistribution of residual stress caused by
fatigue cracking
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