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Effects of Nickel Coating on Tribological and Corrosive Behavior of the

Copper-matrix/Graphite Composites
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(Sichuan Aerospace Shiyuan Technology Co., Ltd.)
Abstract: Copper-matrix/graphite (pure graphite/nickel-coated graphite) composites were prepared by sintering
specimen in an atmosphere of N, and H, gas mixture. The effects of nickel coating on tribological, corrosive be-
havior and resistivity, hardness of the copper-matrix/graphite composites were investigated. The results indicate
that nickel coating can significantly improve the interface bonding strength between copper-matrix and graphite.
During the process of friction, graphite particles are difficult to be stripped out of the wear surface, so as to form
a continuous and complete solid lubrication film, improving the wear reduction and wear resistance of the compos-
ites. Compared with that of pure graphite copper matrix composites, the wear rate of nickel-coated graphite com-
posites can be reduced by about 70% under the same test conditions, which is increased gently with the increase
of wear pressure. In addition, the existence of nickel in the coating can also enhance the hardness and corrosion
resistance of the composites.
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Tab.1 Composition and properties of the

graphite/copper-matrix composite
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Fig.1 SEM morphologies and EDS results of the
graphite/copper-matrix composites
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Fig.2 XRD patterns of the Ni-coated graphite/Cu

matrix composites
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Fig.4 The polarization curves of graphite/copper-matrix

composites in 3.5% NaCl solution
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Fig.5 The dynamic friction coefficient of graphite/copper-

matrix composites at constant normal load of 20 N and

sliding velocity of 0.25 m/s under dry sliding condition
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Fig.6 SEM micrographs of the worn surface of the graphite/copper-matrix composites at magnification
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Tab.2 Chemical compositions of the worn surfaces
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Fig.7 Wear rate of the composites at different applied loads
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