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Development of In situ characterization methods for dislocation motion at a
crack tip: overcoming metal fatigue
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In this study, we have worked for technical developments of in situ
microscopic observations and finite element analysis (FEA) with target materials of steels, Ni
alloy, and Ti alloy. Specifically, the following four achievements were obtained: (1) technical
developments of in situ electron channeling contrast imaging (ECCI), (2) Methodological
establishment of vacancy concentration distribution at a sharp notch tip using crystal plasticity
FEA, (3) simulation of plasticity localization based on a hardening model using FEA coupled with an
element diffusion analysis, (4)Clarification of microstructure dependence of small fatigue crack
growth in a lath martensitic steel using ECCI coupled with in situ secondary electron imaging.
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