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High-energy X-ray Study of Dislocation Dynamics Under Torsion in SUS304 Steel
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Abstract

To elucidate the dislocation behavior and strain-induced martensitic transformation during
torsional deformation of SUS304 steel, in-situ high-energy X-ray diffraction experiments were con-
ducted. Line profile analysis enabled quantitative evaluation of the evolution of dislocation density
and diffraction intensity during deformation, which was further correlated with microstructural
characterization by electron microscopy. The results revealed distinct variations in dislocation
density and demonstrated that e-phase formation is suppressed under torsional loading compared
with uniaxial deformation. These findings advance the understanding of deformation mechanisms
in austenitic steels and provide a fundamental basis for the assessment of mechanical properties
and the development of material design strategies.
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