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Development of a high-strength surface coating with an excellent resistance to
hydrogen embrittlement

YAMABE, Junichiro
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Cylindrical specimens (Type 304) with two- and three-layer aluminum-based
coatings deposited by a special-blended molten aluminum alloy were exposed to high-pressure hydrogen;
then, their hydrogen contents were determined by thermal desorption analysis. The two-layer coating
consisted of alumina and Fe-Al layers, whereas the three-layer coating consisted of alumina, aluminum,
and Fe-Al layers. The hydrogen-content measurements revealed that the three-layer coating had an
excellent resistance to hydrogen entry, compared to the two-layer coating. The excellent resistance of
the three-layer coating was attributed to the existence of the aluminum layer, not the alumina layer,
which has a good resistance to hydrogen entry in low pressures. Analysis of local hydrogen concentrations
by secondary ion mass spectroscopy demonstrated that the extremely low effective hydrogen diffusivity of
the three-layer-coated specimen was attributed to hydrogen trapping at the interface of aluminum and
Fe-Al.
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