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Quantitative understanding on brittle fracture of martensitic steel based on
microscopic plastic deformation behavior
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The ﬁresent stud¥ investigated microscopic plastic deformation behavior
accompanying fracture through scanning electron microscopy - electron backscattering diffraction
(SEM-EBSD), digital image correlation(DIC) technique, and finite element simulation. For
hydrogen-related intergranular fracture, the intense localization of plastic deformation around the
crack tip was confirmed by SEM-EBSD. The hydrogen-related quasi-cleavage cracks formed at the
surface of the notch root. The finite element simulations revealed that the plastic strains were
maximum at the initiation sites of the quasi-cleavage cracks. Moreover, we confirmed by DIC
technique that hydrogen enhanced the local plastic deformation. The relationship between martensite
microstructure and ?Iastic deformation behavior under tensile deformation was analyzed by DIC
technique. The results suggested that plastic deformation was preferentially accumulated around the
prior austenite grain boundaries.
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