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Development of Real-Time Observation During Stress Formation via Atomic
Diffusion And Analysis of the Mechanism
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In this study, we developed an in-situ observation during stress formation
process via nitrogen penetration into the surface of iron base and investigated the mechanism of
stress formation. It was confirmed that the gas nitrided flat plates of stainless steel increased
the surface hardness and compressive residual stress due to the nitrogen penetration into the
surface. On the other hand, it was found that nitrogen penetration didn"t induce compressive
residual stress in sheets and powders of stainless steel. As the reason, in-situ observation during
heating in a nitrogen atmosphere using synchrotron radiation X-ray diffraction revealed that
nitrogen penetration only doesn"t cause a large increase in elastic strain. It is suggest that the
obtained findings provide important guidelines for surface hardening technology of steels.
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