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Study on mechanism of hydrogen embrittlement through a use of characteristic
strength properties of submicron materials

TAKAHASHI, Yoshimasa
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The hydrogen-enhanced decohesion (HEDE) theory, which is claimed to be one of the
fundamental mechanisms of the so-called hydrogen embrittlement (HE), is experimentally investigated by
utilizing the characteristic mechanical properties of submicron-scale materials (e.g. high yield
strength, low dislocation density). Submicron specimens are fabricated from (i) a grain boundary (GB) in
a polycrystal and (ii) a thin-film layered material. They are fractured either along the GB or interface
in a transmission electron microscope (TEM) equipped with an environmental cell. Brittle GB fracture,
which is also accompanied by plasticity, is observed only in a hydrogen environment. The strength against
interfacial fracture is eminently reduced in a hydrogen environment. These results strongly suggest that
the HEDE and its influence on fracture are present regardless of the material scale.
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