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Development of scanning three-dimensional x-ray diffraction microscopy using a
microbeam and its application to steel
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Three-dimensional x-ray diffraction microscopy (3DXRD) has enabled

non-destructive three-dimensional mapping of orientations in a polycrystalline alloy. From practical
interests, we have tried to apply 3DXRD to practical engineering materials such as steel. Such
materials tend to be give rise to the massive overlaps of diffraction spots due to a large number of
grains or mosaic spreads, which prevent us from reconstructing orientation maps. In addition, the
reconstruction of composite microstructures of steel has not been achieved using 3DXRD-based
methods. In this study, as a solution of the problems, we propose a scanning type approach termed
scanning 3DXRD using an x-ray microbeam. In the scanning 3DXRD method, the microstructures of
ferrite-pearlite or ferrite-martensite steel are reconstructed by determing the ferrite
microstructure. The validation of the approach has been demonstrated using ferrite-pearlite and
ferrite-martensite steel specimens.
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