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Abstract: The rapid development of marine and ship engineering technology has put forward higher and higher require-
ments for the anti-corrosion performance of materials. Copper-nickel alloys are a type of copper alloy mainly modified by
nickel element. Due to its silver-white metallic luster, it is also called white copper. Copper-nickel alloys have been widely
used in marine and ship engineering, petrochemical industry and other fields, owing to excellent corrosion resistance, good
processability and weldability, especially in terms of resistance to seawater erosion. In this paper, according to the research
status of marine corrosion of copper-nickel alloys at home and abroad, the corrosion behavior, influencing factors and corro-
sion mechanism of copper-nickel alloys under seawater erosion condition were reviewed and analyzed from the view point of
material and environmental factors respectively. On this basis, the existing problems in this research field were analyzed,

four problems were highlighted, including less research and

development of more harsh environment resistant alloy
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Schematic diagram of corrosion product film formation process of 90/10 copper-nickel alloy in seawater immersion environment' ¥, (a)

at the early stage of the immersion, dissolution of copper to form CuCl, and reprecipitation of Cu,O; (b) at the middle stage of the im-

mersion, oxidation of Cu, O and formation of nonprotective Cu,( OH) ;Cl; (¢) at the mid-to-late stage of the immersion, generation and

diffusion of cation vacancies and electron holes and start-up of inward growth of Cu,O film; (d) at the mid-to-late stage of the immersion,

thickening of the inward-growing Cu, O film and redeposition of pure copper grains; (e) at the late stage of the immersion, thickening of

the inward-growing Cu,O film and formation of NiO in the inner layer the film
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Fig. 6 Copper alloy erosion-corrosion process: . (a) in the early

stage of erosion corrosion, (b) erosion corrosion damage the
passivation film on the surface of copper alloy, (c) the passi-
vation film is re-formed, (d) the passivation film is destroyed
again, (e ) the surface corrosion layer is connected to

internal defects
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