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Elucidation of abnormal phenomena of elongation increase induced by He in metal
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He atoms are insoluble in most metals, and the presence of He atoms in
metals decreases the ductility. Recently, however, Xu et al. indicated that He implantation
increased the total elongation of pure Fe and Ni containing only dislocations. In order to
understand the mechanism of this phenomenon, the interaction between He atoms and defects in Fe was
investigated. He atoms were trapped at the dislocations in Fe containing only dislocations when He
was implanted. The He atoms were once released from the dislocation during tension and were trapped
again at vacancies induced by tension. Therefore, vacancy aggregation, in other words, the
nucleation and growth of cracks were suppressed. As a result, elongation increased. By this method,
hydrogen embrittlement in iron is also reduced.
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