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Effect of Process Parameters on Electrodepositing Ni-Co Alloy and
Its Properties
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Abstract: Ni-Co alloy coating was electrodeposited on the surface of the stainless steel 304 in the sulfa-
mate plating system. The phase structure, microstructure and microhardness of the coating were ana-
lyzed by SEM, XRD and vickers hardness tester. The effects of deposition current density, cobalt sulfa-
mate concentration and electrodepositing temperature on the microstructure and microhardness of the
coating were investigated. The results show that the cathode current density had no significant effect on
the phase structure of the coating, but a great influence on the peak strength. The concentration of co-
balt sulfamate had a significant effect on the preferred orientation, which was changed from double pre-
ferred orientations ( 111 ) and (220 ) to a single preferred orientation ( 111 ) with the concentration in-
creased from 6 g/L to 18 g/L. In addition, the metal grains became refined with the concentration in-
creased. Increasing the concentration of cobalt salt was also conducive to improve the microhardness of
the coating, which was increased by about 44.56% when the cobalt salt concentration increased from 6
g/L to 18 g/L. The alloy coating with good surface quality and microhardness could obtain when the so-
lution temperature of 35~45 °C and deposition current density of 2 A/dm’.
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Fig.1 XRD spectra of Ni-Co coatings prepared with

different deposition current densities
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Fig.2 XRD spectra of coatings prepared with different

cobalt sulfamate concentrations
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Fig.4 Micro-morphology of Ni-Co alloy coatings pre-
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Fig.5 Microscopic morphology of Ni-Co alloy coatings

prepared with different cobalt sulfamate concen-

trations
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different deposition current densities
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Fig.7 Microhardness of Ni-Co alloy coating prepared

with different cobalt sulphamate concentrations

Pl 8 Shy A [ s R0 R 4 5 1) % 2 ) Y F g B
HA B Eh W B O 12 /L HLR B O 2 A/dm’
AT DA HBE 2 00 S i R R IR R T v T R R, ELAE
IR B RGP E I R, X SR R A
X TR T i v B RS A Ak H 3, b Aoz 1) A

450-

400 ~_
E 350
X

& 300

250

200

20 30 40 50 60 70

IREE 1 °C
B8 AREIMHEBETHEHNI-ConEERENEMERE
Fig.8 Microhardness of Ni-Co alloy coatings prepared

at different deposition temperatures
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