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A Study on Improvement of Measurement Accuracy of
Coarse Grained Materials by X-ray Stress Measurement Method
Using Two-Dimensional Detector
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Abstract

In this study, the applicability of the cosa method and the Fourier analysis method was investigated
about ferritic steels and austenitic stainless steels. For the specimen, S45C, has mean grain size about
30um, and SUS304, has mean grain size about S0um, were used. In order to clarify the applicability
of the cosa method and the Fourier analysis method, a four-point bending test was conducted. X-ray
stress measured based on the cosa method and Fourier analysis method, and applied stress measured
by a strain gauge were compared. To improve the effect of measurement accuracy deterioration due to
coarse grains, the in-plane averaging and the plane oscillation were conducted. In the plane oscillation,
sufficient measurement accuracy was obtained by setting the X-ray irradiation area to 6 x 6 mm?. In
the in-plane averaging, similar measurement accuracy as the plane oscillation was obtained by
controlling the misalignment of the measurement position. Furthermore, it was shown that the number
of measurement points required for In-plane averaging can be determined by observing the
convergence of the power spectrum of strains obtained by X-ray measurement. By applying results of
this study, the applicability of the cosa method and the Fourier analysis method for ferritic steels and

austenitic stainless steels was clarified.
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