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Determination mechanism of crack-growth resistance of bcc/fcc metals in very
high-pressure hydrogen gas environment
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Fati?ue crack-growth and fracture toughness tests of pure iron (bcc),
meta-stable austenitic stainless steels (fcc) and aluminum alloy (fcc) were performed in air and
hydrogen gas. The crack morphologies in addition to the slip behavior and dislocation structure in
the vicinity of crack tip were observed in each material tested in various conditions, and the crack
acceleration mechanisms were explored. As a result, it was found that the hydrogen-induced crack
acceleration in each material is caused by a complicated interaction between three fundamental
mechanisms; HELP, HESIV and HEDE, leading to different mechanisms depending on the material types.
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