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The development of the dislocation evaluation method by high-intensity,
high-resolution pulsed neutron
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We challenged to establish a dislocation evaluation technique for the
time-of-flight neutron diffraction with high-intensity-resolution, which was needed to elucidate the
microstructure effects on deformation mechanisms of metallic materials. In this study, we focused on a
lath martensitic steel because it showed large changes in width and shape of diffraction profiles during
deformation, and carried out dislocation evaluations using two kinds of methods. The evaluation using the
profile separation method based on the peak width gave possibly un-correct results because of ignoring
the profile tails. The evaluation using the convolution method of whole profile gave reliable dislocation
density results and also information of dislocation arrangement which was related to the large work
hardening at the beginning of deformation. The establishment of dislocation evaluation technique led also
to the elucidation of microstructure changes associated with deformation of other materials.
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