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Evaluation of Tribological Properties of Plasma Sprayed
Ni(5Al)-Al,O;-MoS, Composite Coating on Plain Carbon Steel

S. R. Hosseini, S. M. Moslemi and S. R. Bakhshi
Department of Materials Engineering, Maleke-ashtar University of Technology
(Received 30 October 2014, accepted 19 January 2015)

Abstract

The aim of this research is evaluation of tribological properties of Ni(5Al)-Al,03-M oS, composite coating deposited by
atmospheric plasma spray process on the CK45 steel substrate. For this purpose, three powder materials composed of
60wt%Ni(5A1)-40wt%Al,03, 60wt%Ni(5AI)-35wWt%Al,03-5wt%MoS, and 60wt%Ni(5Al)-25wt%Al,03-15wt%M oS, were
prepared by mechanical milling and then spray drying processes. Plasma spray treatment was done by a plasma spray
apparatus equipped with a gun of PS50 model. The coatings were characterized by X-ray diffraction (XRD), scanning
electron microscopy (SEM), energy dispersive spectroscopy (EDS), wear and coefficient of friction tests. In order to study
the tribological properties of the coating, wear tests were performed by using a high temperature pin on disk machine. The
tests were performed at temperatures of 25, 300 and 600°C, under 5N load and pin rotation speed of 0.1m/s. The wear test
results at 25°C showed the presence of brittle phase of NiAl,O, and lack of MoS, lubricate in the 60wt%Ni(5Al)-
40wt%Al,05 coating led to delamination wear. In this case, coefficient of friction decreased from 0.98 to 0.80. Significant
weight loss was not observed during the wear test at 25°C in the coating contains 15wt% lubricant, due to the presence of Ni
solid solution and absence of brittle phase of NiAl,O,4. Due to the simultaneous presence of NiO and MoO3, 15wt%M oS,
coating showed the best lubricant performance at 600°C, thus, coefficient of friction was reduced from about 0.95 to 0.25.

Keywords: Composite coating, MoS,, Ni(5Al), Plasma spray, High temperature wear.
E-mail of corresponding author: hosseinisr@mut-es.ac.ir
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