©
2019 2021

Evaluation of Hydrogen Cracking at Microscopic Scale Considering Localized
Distribution of Stress, Strain, and Diffusible Hydrogen
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Materials consisting of multiple phases with different stren?th properties
and hydrogen diffusion coefficients exhibit non-uniform stress, strain, and diffusible hydrogen
concentration distributions. Hydrogen cracking occurs when local stress and hydrogen concentration
reach a particular limit condition. This study selected duplex stainless steel weld metal as such a
material. The numerical simulation results of stress and hydrogen concentration distributions at the
microstructure level and hydrogen cracking locations® observation results were compared.
Furthermore, changes in the stress distribution and hydrogen concentration distribution were
examined when the microstructure morphology changed by using numerical simulation. Finally, a
three-dimensional microstructural model was generated and developed into a method that can be
applied to practical materials.
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