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Hydrogen-affected Dislocation Behavior in Ni-base Alloys
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Abstract

The effects of hydrogen charging on the dislocation behavior in Ni-base alloys have investigated
by means of transmission electron microscope (TEM) observations using poly- and single-crystalline
specimens. The deformation mode of high Ni alloys is characterized by planar edge dislocations in
the absence of hydrogen. However, hydrogen charging has induced curved dislocations with screw
components, resulting in high dislocation density near the surface and grain boundary. The effect
of hydrogen charging on superdislocations in Ni,Cr superstructure has also been investigated after
aging Ni-Cr alloy. The superdislocations, which consist of edge dislocations, have changed to
ordinary dislocations with screw components by hydrogen charging. The hydrogen affected
dislocations seems to enhance dislocation pile-ups enough to trigger deformation twinning inside
grains. These results suggest that the dislocation-hydrogen interaction, which is susceptible to
dislocation character and chemistry, affects the hydrogen affected dislocations so that govern the
mechanical properties under hydrogen charging.
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