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Residual Stress Distribution in Austenitic Stainless Steel Pipe Butt-Welded Joint
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Abstract Residual stress is inevitable consequence of welding or manufacturing process,
which might greatly affect propagation of high-cycle fatigue or SCC crack. In order to evaluate
damages due to the crack, it is required to estimate residual stress and to reflect them to the
evaluation process as well. The magnitude and distribution of residual stress greatly depend on the
individual process of welding or manufacturing, while the accuracy of prediction or measurement is
still insufficient. This paper reports the result of residual stress measurement of butt-welded pipe
made of austenitic stainless steel. It also intended to improve prediction and measurement
techniques concerning to residual stress. The measurement was conducted by neutron diffraction
technique employing the diffractometer for residual stress analysis developed by Japan Atomic
Energy Agency. The measured results showed typical characteristics of butt-welded pipe both in
decline of stress along axial direction and in radial distribution of bending due to axial stress. The
measured result agreed qualitatively with the result predicted by the finite element analysis. A
quantitative comparison between measured result and analysis showed a shift of the measured
stress toward higher tensile. The measured result was also compared with the results by X-ray
diffraction and strain-gauge methods to grasp the distinctive results of the methods.

Keywords Austenitic stainless steel pipe, Butt-welded joint, Residual stress distribution, Neutron
diffraction technique, X-ray diffraction technique, Strain gauge method, Finite element method
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