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Abstract

In this paper, compression test is carried on electrodeposited nano-crystalline (NC) Ni at 77 K . The results show that the NC
Ni has extremely high compressive strengths: around 2.5 GPa at room temperature (RT), 3.5 GPa at 77 K, and moderate plasticity
with 0.1 fracture strain at RT, 0.05 at 77 K. The strain rate sensitivity m and activation volume v are calculated, and scanning election
microscope and high-resolution transmission election microscope are used to verify the deformation mechanism. Analysis indicates
that the dislocation interaction with grain boundary (GB) dominates the deformation of NC Ni both at 77 K and RT. Based on the
calculated values of m and v, the deformation process is described by considering the intrinsic dislocation of GB bowing out and
expanding towards opposite GB in the inner grain dislocation-free zone. And the mechanism is studied in the residual dislocation parts
affecting the increase of strain compatibility and the decrease of stress concentration. It is indicated that the difference in compression
property between at RT and 77 K is relatated to grain boundary-dislocation coordination mechanism and relation between residual

dislocation motion and temperature.
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