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Fig.L SEM images of Ni-W coatings at t=3 min, i=1.31 A/dm?, with different contents of Na;WO, 2H,0: (a) 20 g/L, (b) 30 g/L,

(c) 40 g/L, and (d) 50 g/L

B2 AR E Ni-W/SIC 5685251
Fig.2 SEM images of Ni-W/SiC coatings with different magnifications (t=3 min, i=1.31 A/dm?)
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Fig.3 SEM images of Ni-W/SiC coatings at i = 2 A/dm? for different deposition time: (a) 5 min, (b) 15 min, (c, d) 30 min
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Fig.4 EDS spectra of the Ni-W (a) and Ni-W/SiC (b) coatings
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Fig.5 XRD patterns of Ni-W and Ni-W/SiC coatings
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Fig.6 Hardness (a) and wear mass loss (b) of deposited Ni,

Ni-W and Ni-W/SiC coatings
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Table 1 Adhesion test results of the coatings

Coating Peeling rate/% ASTM grade
Ni-W 5~15 3B
Ni-W/SiC <5 4B
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P TR 2 (T R oM B, Ni-WI/SIC & &85 )2 ol
SERIEUE FEAR BT, FLBR R FRAK, HR4E SCik[25-27]
AL, ZEEEEA RO E AN, ik e
B, BAEKMRG .
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Fig.7 EIS plots of coatings after immersion in 3.5%NaCl solution

for different time: (a) Ni-W and (b) Ni-W/SiC
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Fig.8 TAFEL polarization curves of coatings after immersion in
3.5%NaCl solution for different time: (a) Ni-W and
(b) Ni-W/siC
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Fitting data of TAFEL curves of Ni-W coating
immersed in 3.5%NaCl solution for different time

Table 2

t/d EcorV. icorr/ X107 A ¢m Rp/kQ-cm?
1 -0.2481 5.392 55.7
7 -0.2489 6.485 44.6
15 -0.2809 6.733 46.8
20 -0.3203 6.873 45.7
30 -0.3233 8.497 38.7

%z 3 Ni-W/SiC $EER L& & 8B
Table 3 Fitting data of TAFEL curves of Ni-W/SiC coating
immersed in 3.5%NaCl solution for different time

t/d EcormV icore/ X 107 A €m™2 Rp/kQ-cm?
1 -0.2523 1.616 166.9
7 -0.2913 2.339 126.6
15 -0.3086 2.154 118.0
20 -0.3226 6.667 46.89
30 -0.3527 8.41 39.2
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K& B s A, R R SIC sl B . 2
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3 4 i

1) W &2 i3 e] 2 3k Ni-w yTRR R, it
R, i Ni JURZ Sl AR 4, 3505 5 48 in 5 12 vy L

i A o
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3) SiC #E— BT T Ni-W 42 [ it B
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4) Ni-W/SiC 534 & /1 R4, B R R,
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FEAL S B A A e
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Effect of SiC on Corrosion and Wear Resistance of Ni-W Coatings

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

Abstract: To improve the service performance of metal parts in harsh marine environment, the effects of SiC on the corrosion and wear
resistance of the Ni-W coatings were investigated by scanning electron microscopy (SEM), energy spectrum analysis (EDS) and X-ray
diffraction (XRD). The influences of SiC nanoparticles on Ni-W composite electrodeposition process and the electrochemical corrosion
properties of Ni-W/SiC composite coatings were studied by EIS and Tafel methods. The results show that SiC after pretreatment is
uniformly dispersed in compact Ni-W/SiC coating which can effectively improve the hardness and wear resistance. SiC nano particles can
promote the nucleation and growth of Ni-W alloy and refine the grain size of the Ni-W alloy. Compared with Ni-W coatings, Ni-W/SiC
coatings have excellent abrasion and corrosion resistance, and can provide comprehensive service performance for marine parts under the
influence of multifactor interaction in seawater environment.

Key words: electrodeposition; SiC; Ni-W/SiC alloys; corrosion resistance; nano composite coatings
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