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Hydrogen-assisted fatigue crack growth under gaseous environment interpreted by
a thermally activated process
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Hydrogen penetrates metallic materials and causes "hydrogen embrittlement,"
which deteriorates their properties such as strength, ductility, etc. It has been reported that the
crack propagation rate increases significantly in hydrogen environments under cyclic fatigue
loading. However, the mechanism is still unknown, and its elucidation is essential for constructing
a safe and secure hydrogen-based society. In this study, a fatigue crack growth acceleration model
was established to unify the understanding of the cyclic loading frequency dependence and hydrogen
temperature dependence of crack growth acceleration, focusing on the interaction between hydrogen
atoms and dislocations emitted from the crack tip.
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