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Fig.1 SEM images of the Ni-Co alloys with different CoSO4 contents: (a) 20 g/L, (b) 40 g/L, (c) 60 g/L, and (d) 80 g/L
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S3400N 15.0kV 10.1
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Fig.2 SEM images of the Ni-Co alloys: (a) sag and

(b) microcrack
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Fig.3 SEM images of the Ni-Co/SiC alloys: (a) low magnification, (b~d) high magnification corresponding to A, B and C marked regions

in Fig3a, respectively
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K4 Ni-Co #1 Ni-Co/SiC EDS fig i
Fig.4 EDS spectra of the Ni-Co alloys with Co®" content of 20 g/L (a) and 40 g/L (b); region C (c) and region B (d) of Ni-Co/SiC alloy in

Fig.3a
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K5 AN Ni-Co #%)2 XRD M i
Fig.5 XRD patterns of the Ni-Co alloy coatings with different

CoSOy4 contents (a-0, b-5 g/L, ¢-10 g/L, d-15 g/L, e-20 g/L,

f-containing P, 15 g/L)
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Fig.6 XRD patterns of alloy coatings (a: Ni-Co and b: Ni-Co/SiC)
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Table 1 Adhesion test results of coatings

Coating Expulsion rate/% ASTM grade
Ni-Co 5~15 3B
Ni-Co/SiC <5 4B
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B 5 328 20 FEAK, 7E 10 d 224718 B 5 fK-0.2439 V, K5
1615 d BT R #1-0.1924 vV, BfiJE 2218 N, 4£30 d
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Fig.7 EIS plots of different coatings after immersion in 3.5%NaCl solution: (a) Ni-Co, (b) Ni-Co/SiC, (c) Ni-Co and Ni-Co/SiC, 5d,

(d) Ni-Co and Ni-Co/SiC, 20 d
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Fig.8 Tafel polarization and Ep-f curves: (a) Ni-Co and (b) Ni-Co/SiC
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R 2 R 3.5% NaCl F i HiR8 24 h B MR
Table 2 Corrosion data of the deposited coatings after

immersed in 3.5%NaCl solution for 24 h

Coating Eco/V Leon/ A-cm™ Ry/kQ-cm’
Ni-Co -0.2988 6.943 %107 52.8
Ni-Co/SiC  -0.2328 4.944x10°® 412.0
+ A
3 2|:| e

1) Co MMM Ni B2 R Sa R4S 40, FLBR A %
fi%, I SRRk, il B A .

2) SiC 40K IR IN AL Ni-Co £ 45 A A 482K
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Microstructure and Corrosion Resistance of Ni-Co/SiC Nanocomposite Coating for
Marine Machinery

Li Baosong, Zhang Wen, Huan Yuxing, Zhang Weiwei
(Hohai University, Nanjing 211100, China)

Abstract: The effects of SiC nanoparticles on the structure and morphology of Ni-Co coating were investigated by scanning electron
microscopy (SEM), energy spectrum analysis (EDS) and X-ray diffraction (XRD). The influences of SiC nanoparticles on Ni-Co composite
electrodeposition process and the electrochemical corrosion properties of Ni-Co/SiC composite coatings were studied by EIS and Tafel
methods. The results show that the addition of Co®" ions refines the grains of the Ni coating, reduces the porosity, transforms some
structure to amorphous and improves the corrosion resistance. SiC nanoparticles can promote the nucleation and growth of Ni-Co alloy and
improve the hardness of the alloys. Compared with Ni-Co alloys, Ni-Co/SiC coatings have excellent corrosion and wear resistance, which
have more positive Ecorr, lower icor and larger R.. The Ni-Co/SiC composite coatings have the better stability of service performance, while
the corrosion resistance of Ni-Co alloy decreases fast in 3.5 wt% NaCl solution. The process of corrosion experiences three stages, namely
a wetting stage, a diffusion control stage in which electrolyte transports in the coating and an electrochemical control stage in which
diffusion rate is larger than the electrochemical rate after electrolytes reach the substrate surface. Ni-Co/SiC alloys can provide long-term
protection of marine engineering machinery under the influence of multifactors interaction in seawater environment.
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