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Methodological development of multi-scale characterization toward clarifying
hydrogen embrittlement mechanism of multi-phase steels
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Here, we focused on developments of characterization techniques for damage
evolution and hydrogen visualization in multi-phase steels. Specifically, we obtained following
achievements. 1) stable austenite strongly arrest damage growth. Namely, even when damage forms in
hydrogen susceptible phase such as BCC martensite, the damage growth stops at austenite region,
preventing failure. 2) Electron channeling contrast imaging that visualized twin _and dislocations
could demonstrate damage formation mechanisms in plate-like martensite. In addition, as the third
achievement, we successfully established multi-scale spatially and kinetically resolved hydrogen
mapping techniques by using Kelvin probe and silver decoration methods.
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