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“Development of Time Resolved Operando Hydrogen Microscope”
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Fig.1 shows the map of hydrogen permeation through stainless and the structural distributions measured by local structural analysis (EBSD).
Regions A-H, X, Y were extracted, and the time evolution of H ion counts was found for each region ((d) is an example). The diffusion coefficient (e)
and diffusion flux (f) were summarized with the structure ratio. The correlation between regions X and Y with austenite and martensite was not clear,
suggesting a relationship with the grain boundaries of 23 [1]. By creating and simulating a model of hydrogen permeation explaining (e) and (f), it was
found that the interface between martensite and austenite affects on hydrogen permeation [2].
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[1] N. Miyauchi, et al., Applied Surface Science 527, 146710 (2020)
[2] A. N. ltakura, et al., Scientific Reports 11, 8553 (2021)
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Fig.1 Hydrogen map measured in operando hydrogen microscope and structure: (a)Hydrogen ion distribution, (b)inverse pole Wmr W Ak R T
figure (IPF) map for austenite, (c) for martensite. The regions A-H, X, Y having the uniform structure in each were extracted. (d) time f y i_ ‘ _ Kaname INATSHT Shoji TAKAGT Satoka AOYAGI
evolution of ion counts up to 65 h and the fitting curve using Fick's diffusion equation. The diffusion coefficient and diffusion flux are TR THEFEE FETYIZT GHE) HEHE EERE EEHTRE
summarized with the structure ratio as a variable in (&) and (f). *ﬁﬁ BH ¥ Jos R OKEE KM BT AR AR A WAk i T B
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