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Neutron Residual Stress Analysis of Damaged Rails
(Application of Area Detector Type Technique with Gauge Volume Limiting Slit)

Toshihiko Sasaki*, Shunichi Takahashi and Ryohei Matsuyama (Kanazawa University),
Hiroshi Suzuki, Atsushi Moriai, Yukio Morii (Japan Atomic Energy Agency),
Hiroshi Higashi, Toshio Mizukami and Kohichi Tachi (West Japan Railway Company)

Limiting gauge volume for an area detector type neutron stress measurement was studied in order to apply to measure residual
stresses in rails used in service. A conical slit (a slit with circular groove of 1 mm width) was manufactured and used for the
experiment. A simulation study was also conducted on this situation and considered on the result of diffracted profile and stresses
to be evaluated. It was found from the experiment that the neutron diffracted beams was able to be obtained when the conical slit
was used, and their behavior was almost agreed with the simulation study. It was also found from the simulation study that the
stress obtained with the X-ray cosa method was attenuated if it was applied to neutron diffraction data as well as if the conical slit

was used. The method was applied to measurement of shearing stresses in rails used in service.
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Fig.1 Debye-Scherrer ring and optics used for area detector type X-ray
stress measurement and definition of four strains used for stress
calculation.

Fig.2 Experimental set-up for area detector type neutron stress
measurement..
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Fig.5 Depth profiles of shearing stresses (under the center of the
rail at the surface of rail crown).
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