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Electrochemical Deposited Ni-MoS, Composite Coatings and Its Tribological Behaviour
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Abstract: In order to reduce the friction coefficient of pure nickel coating, and study the temperature range of Ni-based MoS,
composite coating to extend the life of metal parts in extreme friction conditions. A kind of solid lubrication coatings with
different MoS, contained concentrations were prepared on the 45 steel substrate by electro-chemical deposition. The cyclic
voltammetry method was applied to investigate the electro-chemical depositing regulation of the composite coatings.
Microstructure, wear surface, tribological properties and wear mechanism of the composite coatings with different MoS, were
researched by XRD and SEM. The results show that the addition of MoS, can promote the cathode polarization and increase
the crystallinity of the coating. The friction coefficient of the composite coatings significantly decreases, and the lowest
friction coefficient at room temperature is about 0.02—0.03 with a MoS, content of 30 g/L. The friction coefficient of the
composite coating changes from 0.02 to 0.05 under 400 °C, which shows good lubrication performance. When the temperature
is up to 400 °C, the friction coefficient continuously increases to 0.15, because MoS, is gradually oxidized into MoQ3, and the
lubrication ability is lost.
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Table | Mixed solution and deposition process parameters

Composition Parameters
NiSO,-6H,0 /(g-L™) 250
NiCl,-6H,0 / (g-L™") 45
H;BO;/(g-L™ 40
Saccharin/ (g-L™) 1
1,4-butynediol coumarin / (g-L™) 0.3
Coumarin/ (g-L™) 0.1
CTAB 20 mg/g MoS,
pH 4.0
Temperature / C 50
Current density / (A -dm?) 4
Time / min 90
MoS, /(g-L™) 10, 20, 30, 40
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Fig.1 Surface and cross section morphologies of Ni-MoS,
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