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A construction of X-ray stress measurement using double exposure method
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It is difficult to measure stresses of coarse grains and welded parts using
X-rays. To solve this problem, we proposed a double exposure method using synchrotron high-energy
X-rays and a CdTe pixel detector. This method was applied to the stress measurement of coarse
grained materials and welded parts of austenitic stainless steel.
As a result, we were able to measure the bending strain of the beam with coarse grains. The bi-axial
stress of the shrink-fitted ring could be measured. We were able to measure the residual stress
distribution of the weld. Based on these results, we succeeded in measuring the residual stress map
of the welding root of a butt-welded pipe (150A). Since the double exposure method uses X-rays
transmitted through a flat plate, it was limited to the measurement of a plane stress. However, we
proposed to create a detailed stress map together with the triaxial stress distribution by a neutron
stress measurement.
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