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Development of quantum beam residual stress measurement system using Debye ring
and area detector
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The purpose of this study was the development of a method for residual
stress measurement using quantum beam and area detector. The study was conducted based on the
fundamental experiment by means of laboratory X-rays, synchrotron radiatin at the High Energy
Accelerator Research Organization etc. It was found that high speed measurement of stress faster
than about ten times than present world standard method is possible, as well as downsizing of the
equipment and portability. It was also shown that this method is effective for samples in which
tri-axial stress state occured, such as steels processed heavily. This method was applied to railway

rails, for which rolling contact fatigue is important.
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