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Analysis on the sites of existence and paths of migration for hydrogen in
metallic materials for structural use by means of some visualization techniques
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As multiple techniques to visualize the hydrogen, hydrogen microprint
technique (HMPT) and tritium autoradiography (TARG) were used to comprehend the behavior of hydrogen
that correlates hydrogen embrittlement in metallic materials. In pure iron, the relationship
between the theories that have been proposed on hydrogen embrittlement, and the results obtained in
the present study has been closely investigated. As a result, it has been concluded that lattice
defects caused by plastic deformation together with hydrogen atoms are formed in consequence of the
dislocation intersection in deformation bands and near grain boundaries when deformed with hydrogen
charging. These lattice defects are deduced to survive even after de-hydrogenation and cause
hydrogen embrittlement, which is consistent with hydrogen-enhanced strain-induced vacancy theory.
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