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Corrosion resistance and mechanical property of Cu-WC composite
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Abstract: Ultrasonic was introduced during the electrodeposition of Cu-WC composite coating, and five
kinds of Cu-WC composite coatings were prepared under different ultrasonic power. The morphology,
corrosion resistance, hardness and scratch resistance of the composite coating were studied and compared
with those of pure Cu coating. The results show that with the increase of ultrasonic power from 50 W to
100 W, the grains of the composite coating are refined, and the amount of embedded WC particles and
hardness increased, improving the corrosion resistance and scratch resistance. However, when the
ultrasonic power reaches 200 W, the grains of the composite coating are coarsened, and the amount of
embedded WC particles and hardness decreased, weakening the corrosion resistance and scratch
resistance. The Cu-WC composite coating electrodeposited under ultrasonic power of 100 W has compact

WisHE: 2024-12-16 f&EIHEE: 2025-01-26

BIEMEE: JTiR(1987—), Mid, UM, BHFCT7 RO E REHlE. RN T LZ, email: Ifshimin_065000@163.com

BEESWHE: Wit B AR A4 5B I H (E2021318006)

SIRER: Jhfg, Fhafedr. BB ABTTR Cu-WC EEHZE IR th S PURPERE[T]. RS HEIE, 2025, 47(5): 66-
73, 79.
Shi Min, Du Yaosen. Corrosion resistance and mechanical property of Cu-WC composite coatings prepared by
ultrasonic-assisted electrodeposition[J]. Plating and Finishing, 2025, 47(5): 66-73, 79.



2025 4E 5 A BiES

¥5 i AT B S (R 386 WD .67 -

structure, and more WC particles are embedded in a dispersed state. The hardness of the composite coating
is about 100 HV higher than that of pure Cu coating, and it exhibits better corrosion resistance and scratch
resistance. The composite coating can provide significant surface strengthening effect, improving the

tensile strength of the substrate by about 45 MPa.
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Fig.1 EDS spectra of the Cu-WC composite coating

electrodeposited under ultrasonic power of 100 W
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Fig.2 Content of WC particles in the Cu-WC composite

coatings electrodeposited under different ultrasonic

power
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Fig.3 Morphology of pure Cu coating and the Cu-WC
composite coatings electrodeposited under

different ultrasonic power
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Fig.4 Corrosion weight loss of the Cu-WC composite
coatings electrodeposited under different

ultrasonic power
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Fig.7 Scratches on the surface of pure Cu coating and Cu-
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different ultrasonic power
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Fig.8 Influence of ultrasonic power on the tensile strength

of electrodeposited Cu-WC composite coatings
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