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Elucidation of hydrogen embrittlement mechanism of functional materials with
nanostructure and development of new methods of inhibiting destruction
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The hydrogen embrittlement mechanism of palladium used for hydrogen
separation membranes was investigated using atomic-scale simulations. We focused on hydrogen
diffusion and fracture phenomena that occur on a nanoscale starting from palladium hydrides. We
found that the state of the palladium hydrides remarkably depends on the hydrogen concentration and
has a great influence on hydrogen embrittlement. Our simulations revealed that the tensile strength
significantly decreases due to the presence of initial interfacial dislocations in the two-phase
coexistence state of a phase and B phase. Furthermore, it was also found that the two-phase
coexistence state is eliminated in the nanocrystal. It was suggested that nanocrystallization of
palladium increase the durability of the hydrogen separation membranes.
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