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ABSTRACT: The work aims to study the diffusion and aggregation behavior of hydrogen induced by stress during the process
of hydrogen blistering formation, with the effect of hydrogen diffusion on the stress field in the crack tip region taken into ac-
count. We investigate the evolution of hydrogen concentration, hydrogen pressure and stress intensity factor at the crack tip with
time. By using software ABAQUS, the dynamic process of hydrogen diffusion and build-up of stress field at the crack tip, as
well as the interaction between hydrogen diffusion and stress concentration are investigated through a fully coupling analysis.
Initiation of extension of hydrogen blistering will be determined by crack propagation criterion in fracture mechanics. Under
stress induction, hydrogen diffuses towards the vicinity of the crack tip continuously, and hydrogen concentration, hydrogen
pressure and stress intensity factor in the regions near crack tip increase exponentially with time. Under the action of concentra-
tion gradient, hydrogen diffuses into the interior of material. The stress field induced by hydrogen pressure will promote the dif-
fusion behavior of hydrogen, and the larger the stress field, the more obvious the promoting effect. This makes the hydrogen
concentration in the defect increases, and the hydrogen pressure increases as well. When the stress intensity factor reaches the

critical value of the crack initiation, the defect will extend and form a hydrogen blister. This process happens again and again
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until cracking of the hydrogen blister.
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coupling analysis
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Fig.2 Geometric model in coupled analysis
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Fig.5 Contour plot of hydrogen concentration without stress field
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Fig.8 Variation of hydrogen concentration with time at the
crack tip
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