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Acceleration of diffusional transformation by applied stress and its application
to microstructural control
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Concerning the thermomechanical heat treatment process, which is effective
for improving the mechanical properties of steel materials, the relationship between stress and
transformation necessary for optimizing the process conditions was clarified. For spring steel
(Fe-0.53C-1.5Si-0.8Cr-0.7Mn), electron back scattering diffraction (EBSD) measurement was performed
to observe the structure after transformation. It was clarified that were miniaturized by the
stress larger than the threshold stress independent with the grain size. This suggests that the
promotion of diffusion transformation by stress is due to the increase in nucleation site density.
Also, the elastic constants of austenite at high temperatures were measured by the resonance method
of elastic constants using an elastic constant measurement system.
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