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Abstract

Cu is a metal material with excellent conductive thermal resistance, good corrosion resistance
and process, so Cu is widely used in the electronics industry, power industry, automobile
transportation industry and mechanical metallurgy. But Cu's poor corrosion resistance limits Cu's
development. Cu-Cr alloy is a classic aging-reinforced alloy with good conductive thermal
conductivity, good plasticity and high strength. In the production and life of the application of a
wide range of prospects, such as the preparation of plugs, high-speed rail conductive bow, electric
contacts, integrated circuit lead frame, power tools of steering. Therefore, the nano-enhanced
copper-chromium composite material with Cu-Cr binary alloy as a metal substrate is of great
significance. In this paper, the corrosion behavior, corrosion mechanism and corrosion resistance
spectrum of nano-reinforced Cu-Cr composite materials were analyzed by electrochemical
experiments to analyze the corrosion behavior, corrosion mechanism and corrosion resistance

spectrum of nano-enhanced Cu-Cr composite materials in 5% sodium chloride solution, in 50 C
and 75 C.

Nano-enhanced Cu-Cr composite materials consist of Cu, Cr, alumina whiskers and
graphene, alumina whiskers and graphene content in the samples of 1% and 0.5%, respectively,
the three groups of samples with chromium content of 2%, 3%, 4% and a pure copper sample as a
control. In terms of process, it is easier to obtain samples with different components using powder
metallurgy. To study the corrosion resistance of materials, we mainly through electrochemical
workstations to the material open potential, polarization curve and impedance map to analyze,
while using gold phase and scanning electron lenses to analyze its characterization.

Adding the right amount of Cr, alumina and graphene will significantly enhance the corrosion
resistance of the material. The added Cr will form oxide film protection composite material on the
surface of the material, the lower temperature is not easy to form oxide film, the higher the
temperature, the easier the formation of protective film, the more corrosive corrosion resistance of
the composite material. At 50 °C, with the increase of Cr content, the corrosion rate of the material
is reduced and then increased, while the corrosion sensitivity is reduced and then increased, and
the corrosion resistance of the material can be increased and then reduced. With the increase of Cr
content, the corrosion rate of the material decreases gradually, the corrosion sensitivity decreases
gradually, and the corrosion resistance of the material is gradually increased. When it is not easy to
form oxide protective film, the corrosion of the material is mainly carried out by forming a large

number of miniature primary batteries. Cu-Cr composites with low Cr content are more suitable in
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