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Influence of welding residual stress on bending fatigue behaviour
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Butt Welded joints have always high residual stress, which is almost equal to the
yield strength of deposit metal, in the direction of weld line at welded zone, When
a cyclic bending load is applied to these welded joints longitudinally for their
weld line, the compressed side of specimen in bending results in a cyclic tensile
stress state, Then, fatigue crack may initiate and propagate even in the compressed
side in bending,

The purpose of this study is to reveal the fact experimentaly that fatigue crack
could initiate and propagate at the compressed stress field in cyclic bending where
a tensile residual stress exists in by welding,

The following results were obtained in this study ;

1) Fatique crack propagated at the compressed side in cyclic bending where a res-
idual tensile stress existed in by welding and the macrograph of fracture sur-
face was the same as that of general tensile fatigue fracture,

2 ) With the propagation of fatigue crack, the original tensile residual stress on
and near the weld line was distinctly relived, so that the crack propagation
rate increased at the beginning of propagation, which attained maximum value
befor it decreased and ceased eventually the propaqation,

3) No relationship between hardness at the crack front and propagation rate was
observed and it seemed that the crack propagation mainly depends on stress

intensity factor at the crack front,
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Fig.2 Arrangment of Strain Gauges in Test Speci men

Table1l Fatigue Test Condition

Stress (kg{/mm?)
PmaXx (kgf) Pmin (kgf)
Ac 0 res+ 6 app
550 0.1XPmax 14.6 58.2
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Table 2 Yield Strength of Weld Joint

Yield Strength kg5/mm*

Depo. Metal HAZ Base Metal

43.6 31.5 28.5
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Fig.3 Initial Residual Stress Distribution at Each Side of Test Specimen
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Fig.4 Stress State at Gauge No.1 of Compressed side
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Fig.5 Stress State at compressed Side during Fatigue Test
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Fig.7 Residual Stress Distribution at Compressed Side before and

after Fatigue Test
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