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Utilization of Hydrogen as an Alloying Element: New Frontier in Hydrogen
Resistant Austenitic Steels

Ogawa, Yuhei

3,500,000

Fe-Cr-Ni 2

1874

50
180

In h%drogen energy-ralated equipment and infrastracture, a combined
achievement of excellent mechanical properties and hydrogen emrittlement resistance is desired for
structural metallic materials. In this study, we aimed to find the way to utilize the strengthening
and ductilization effects by solute hydrogen in austenitic steels, which have recently been
discovered, in order to solve this problem. Solid solution-hardening and an enhancement of
deformation twinning by hydrogen were studied for Fe-Cr-Ni alloy system, elaborating the underlying
mechanisms of these two valuable phenomena. Ultimately, the required conditions for the
strengthening and ductilization were identified in terms of alloy composition, strain rate, and
deformation temperature. A new model for hydrogen-dislocation interaction responshle for the
strengthening was proposed.
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