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Thermal stability of electrodeposition nanocrystalline
Ni-Co-Fe alloy coatings
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Abstract: Nanocrystalline Ni-Co-Fe alloy coatings with smooth and bright surface were synthesized by pulsed
electrodeposition. The microstructure, chemical composition, thermal stability and hardness of the coatings were studied
by XRD, TEM, EDS, DSC and microhardness tester, respectively. The results reveal that the grain size of the
nanocrystalline Ni-Co-Fe alloy coatings with FCC structure decreases with increasing the content of Co in the coatings.
The microhardness of Ni-Co-Fe alloys increases with the increase of the annealing temperature after annealed at low
temperatures, and reaches the peak value at 300-375 , showing a significant hardening during annealing, and the
hardness decreases with increasing the annealing temperature further. The grain grows slowly when the annealing
temperature is lower than 375 | while the rapid grain growth occurs during annealing above 450 , showing a strong
(111) texture. The DSC results obtained at the heating rate of 20  /min show that the peak temperature value for the
grain growth in nanocrystalline Ni-Co-Fe alloy coatings increases with increasing the content of Co in the coatings. The
activation energy obtained from the Kissinger equation for the grain growth of Ni-Co-Fe alloy coatings increases with
increasing content of Co in alloy coatings.
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Table 3 Peak temperature (7,), activation energy (£) and enthalpy (A) of nanocrystalline Ni-Co-Fe alloy coatings

T,/ .. Ahat20 min/
Alloy E/(kJ-mol ") o
10  /min 20 /min 30 /min 40 /min Jg)
Ni-17.18%Co0-16.09%Fe 397.64 404.53 - 426.70 162.7 15.78
Ni-32.6%Co0-19.59%F¢ 401.73 422.05 - 427.66 177.6 18.04
Ni-45.05%Co0-14.48%Fe 417.32 429.72 532.74 - 229.6 18.37
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