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Investigation of microstructural, hardness and corrosion properties of copper-
nickel/graphene composite coating fabricated by pulse electroplating method

Abstract

This work examined the influence of graphene nanosheets on the microstructure, hardness, and corrosion characteristics of CuNi alloy
coatings produced by pulse electroplating. The microstructural analysis indicated that the incorporation of graphene nanosheets into the
CuNi alloy matrix altered the surface morphology from a nodular structure to one characterized by spherical granules, resulting in an
increase in the surface roughness of the composite coating from 33 to 56 nm. Conversely, the presence of graphene resulted in a hardness

increase of approximately 20% due to precipitation. Corrosion tests indicated that graphene's presence in the alloy

matrix served as a

physical barrier, enhancing corrosion resistance by diminishing the active metal surface area. Consequently, it impeded the infiltration
of the corrosive liquid, so decreasing the corrosion rate. The corrosion current density for the corrosion composite sample has risen from
1.8x106 to 6.6x107 Alcm? in comparison to the alloy sample. The inclusion of graphene sheets has increased the corrosion potential,

rendering the composite sample more noble.

Keywords: Graphene, Electroplating, Corrosion, Composite
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