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Multi-scale Analyses of Strain/Damage/Microstructure, and Hydrogen
Distribution
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Fig.1 Strain-specific damage quantification at a micro/millimeter-scale. (a) A secondary electron
image showing damage in a fractured specimen. (b) Strain distribution in the fractured
specimen. (c) Average damage size and (d) aspect ratio of damage plotted against local strain.

Fig.2 Damage-specific microstructure characterization at a local strain of 40% in the Fe-28Mn alloy by
electron channeling contrast imaging at (a) micro and (b, ¢) nano-scales.
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Fig.3 Damage-specific strain mapping at a micro scale in the Fe-28Mn alloy. (a) Secondary electron
image near the fractured part. (b, ¢) Optical micrographs of the replicas taken at displacements
of 1.0 and 2.0 mm. (b’, ¢’) Strain contour maps corresponding to (b) and (c) obtained by digital

image correlation.
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Fig.4 Microstructure-specific hydrogen mapping with different spatial scales and their correlation
with damage formation in an Fe-32Ni-0.2C alloy. Silver-decoration technique coupled with (a)
optical and (b) SE imaging. Temporal change of hydrogen distribution taken by SKPFM at (c)
5 h and (e) 50 h after hydrogen charging. The arrows in (b-d) indicate hydrogen-localized
microstructural interface. (e) Damage formation at the hydrogen-localized boundary”’.
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specific hydrogen visualization
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