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Elucidation of the relationship between resistance to hydrogen embrittlement and
the structure of surface oxide film
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In ferritic steels, it was found that the surface oxide film is not a crucial
barrier for hydrogen emission. In an Al-9%Mg alloy, hydrogen emission was observed in some of the grain
boundaries as well as slip bands when specimen was deformed in tension. At the grain boundaries where
hydrogen was emitted, it was presumed that the hydrogen was transported with slipping in a neighboring
grain, with a formation of the surface step causing the fracture of the surface oxide film, and then
emitted. In an Al-Zn-Mg alloy, similar result was obtained but the deformation was localized near the
grain boundaries because of the presence of the precipitate free zones, and hence hydrogen was emitted at
grain boundaries with more variety. Therefore, it was concluded that the surface oxide film plays an
important role in hydrogen intrusion and emission.
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