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Hydrogen embrittlement characteristics of ultrafine-grained iron and ferritic
stainless steels
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In present study, the tensile tests while hydrogen charging were performed
for the ultrafine-grained pure iron obtained by High-Pressure Torsion (HPT) processing. The effect
of grain boundaries on hydrogen embrittlement was investigated by using a specimen whose grain size
was changed by heat treatment at several temperatures. The deterioration in elongation by hydrogen
embrittlement was confirmed in all specimens. Especially, when the volume fraction of grain
boundaries is large, the fracture type changes from void coalescence type to shear type by charging
hydrogen. The hydrogen embrittlement index increases with the volume fraction of grain boundary when

shear-type fracture occurs, indicating that the grain boundary has a strong influence on hydrogen
embrittlement.
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