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Abstract

A double exposure method (DEM) is a stress measurement method for coarse grained materials using hard synchrotron
X-rays. The detailed residual stress maps can be obtained by the DEM. However, the measuring objective for the DEM is
limited to a plate specimen. On the other hand, a strain scanning method with neutrons is suitable for triaxial stress
measurements due to a deep penetration but has a low spatial resolution. As the countermeasure, we propose a new stress
analysis. It is that the detailed stress map under a triaxial stress state is obtained by a complementary use of synchrotron
radiations and neutrons. In this study, the residual stress distributions of the butt-welded pipe of an austenitic stainless
steel were measured by neutrons. In addition, the detailed strain maps of the plate specimen of the welded root were
measured using the DEM with hard synchrotron X-rays. The detailed welded residual stress maps could be created from

the residual stress distribution and the strain maps of both.
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Fig. 1: Configuration of neutron beam and butt-welded pipe in
strain scanning method.
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Fig. 2: Double exposure method with hard
synchrotron radiations.
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Fig. 3: Fluctuation of diffraction radii of » and »
measured using double exposure method.
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Fig. 4: Measured points using neutrons.
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Fig. 5: Residual stress maps of butt-welded pipe measured using strain scanning method with neutrons.
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Fig. 6: Stress maps measured using double exposure method
with hard synchrotron X-rays of 70 keV.
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Fig. 7: Residual stress map of butt-welded pipe analyzed

by complementary use of neutrons and synchrotron
radiations.
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