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Mechanical properties of nanocrystalline
Ni-Co alloy with different microstructures
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Abstract: Nanocrystalline Ni-49.2%Co (mass fraction) and Ni-66.7%Co (mass fraction) alloys were synthesized by
direct current electrodeposition with grain sizes of 15 and 16 nm, respectively. The Ni-49.2%Co alloy shows single FCC
phase, and Ni-66.7%Co alloy possesses a mixture structure of FCC and HCP phase. The microstructure and mechanical
properties of were studied by XRD, TEM and tensile tests carried out on MTS—810 tester. The high strength of Ni-Co
alloys is attributed to the grain refinement and solid-solution hardening effects. The addition of Co element decreases the
stacking fault energy of nanocrystalline Ni alloy, which improves the strain hardening ability and thus enhances the
ductility. The ultimate tensile strength (o,) and elongation to failure (0) of Ni-49.2%Co alloy are 1 650 MPa and 9%,
respectively. Correspondingly, the oy, and ¢ of Ni-66.7%Co alloy are 2 200 MPa and 12%, respectively. Cooperative
deformation of the two phases releases the stress during deformation effectively, which contributes to the sustained high
strain hardening and ductility of the Ni-66.7%Co alloy.
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Fig. 1
patterns: (a) Ni-49.2%Co alloy; (b) Ni-66.7%Co alloy

XRD patterns and selected area diffraction (inset)
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