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Investigation of the mechanism of acceleration of fatigue crack initiation based
on modelling the hydrogen using HELP model

Shota, Hasunuma
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In this study, the effect of hydrogen on fati?ue crack initiation of
aluminum was investigated based on HELP(Hydrogen Enhanced Localized Plasticity)model. Two types of
simulations were performed in this study. First, 2-dimentional fatigue crack initiation simulation
was performed. Two mechanisms of HELP were modeled: reduction of the dislocation interaction stress
and an increase of the dislocation velocity by hydrogen. Simulations of the crack initiation were
performed by discrete dislocation dynamics with the HELP model. The simulation results indicated
that HELP accelerates fatigue crack initiation. Second, 3-dimentional tensile simulation was
performed. Increase of the dislocation velocity by hydrogen was modeled and this model was
introduced into dislocation dynamics. The simulation results indicated that 0.2 % proof stress was
decreased with increasing the hydrogen. However, the decreasing of 0.2 % proof stress was saturated.
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