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Characteristics of Fatigue Crack Propagations with Respect to Loading Directions in
Butt-Welded Steel Plates with the Same Direction of Rolling and Welding Bead
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Abstract

Most of the welding steel plate structures have complicated mechanical problems such as rolling directional
characteristics and residual stresses caused by manufacturing process. For the enhancement of reliability and safety in
those structures, therefore, a systematic investigation is required. SS400 steel plate used for common structures was
selected and welded by FCAW butt-welding process for this study, and then it was studied experimently about
characteristics of fatigue crack propagations with respect to rolling direction and welding residual stress of welded steel
plates. When the angles between rolling direction and tensile loading direction in base material are increased, their
ultimate strength not show a significant difference, but yielding strength are increased and elongations are decreased

uniformly.

It is also shown that fatigue crack growth rate can be increased from those results. When the angles

between welding bead direction and loading direction in welded material are increase, fatigue crack growth rate of
them are decreased and influenced uniformly according to the conditions of residual stress distribution. In these results,
it is shown that the welded steel plate structures are needed to harmonize distributed welding residual stress, rolling
direction and loading direction for the improvement of safety and endurance in manufacture of their structures.
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Table 1 Chemical compositions of specimen

Chemical compositions (wt.%)
C Si Mn P S
SS400 0.13 0.14 0.70 0.003 | 0.045
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Fig. 1 Configuration of tensile specimen
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Fig. 2 Configuration of base metal
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Fig. 3 Configuration of welded steel plate specimen
for fatigue test
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Fig. 5 Apparatus for fatigue test(Instron 8511)

Table 3 Conditions of fatigue test
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Table 4 Material constants by Paris law

C m
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Fig. 8 Distribution of residual stress in weldments
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