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Composite Coating Prepared by Electrodeposition
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Abstract: The Ni-Sn/TiO, composite coatings were prepared by electrodeposition. The effects of stirring
rate on surface morphology composition and corrosion resistance of Ni-Sn/TiO, composite coatings were
studied by scanning electron microscopy energy dispersive spectroscopy Tafel curve and electrochemical
impedance spectroscopy.The results show that with the increase of stirring rate TiO, content in the coating
first increases and then decreases. When the stirring rate is 40 r/min the maximum content of TiO, is ob—
tained.Meanwhile there is no crack on the surface of the coating and the grains are fine and evenly dis—
tributed. According to Tafel curve and electrochemical impedance spectroscopy analysis with the increase
of stirring rate the corrosion resistance of the coating is improved first and then weakened. When the stir—
ring rate is 40 r/min the coating possess the most positive corrosion potential the lowest corrosion current
density the largest charge transfer resistance and the best corrosion resistance.
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Table 1 Effect of stirring rates on composition of
1.1 Ni-Sn/TiO, composite coatings
20 mmXx18 mmX1 mm Q235 /(r+ min™!) wy; /% wg, 1% wrio, /%
( 400" . 500" , 800" . 20 56.61 41.98 1.41
10007 .1 200 1 500" ) 30 55.48 42.90 1.62
40 55.57 42.15 2.28
— — 10%( ) 50 57.13 41.54 1.33
NaOH — — (10%
H,SO0, ) — — . 2.2 Ni-Sn/TiO,
1.2
SMD-30P Q235 1 Ni-Sn/TiO,
o : SnCl, - 2H,0 o 1 40 r/
5.4 ¢/L NiSO, - 6H,0 29.5 ¢/L 136 ¢/L min ;
2.4 ¢/L 2 g/L 32 g/L 40 r/min
0.7 g/L TiO, 5 g/L, o
: 1 ms 0.2 TiO, TiO,
30C pH 5.0 30 min 4 A/
dm’®, DF-1018 TiO,
20.30.40.50 r/min,
1.3
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Surface morphologies of Ni-Sn/TiO, composite coatings at different stirring rates
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Fig.2 Tafel curves of Ni-Sn /TiO, composite

coatings at different stirring rates
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Table 2 Corrosion parameters of Ni-Sn/TiO, composite
coatings at different stirring rates

/(r*min") E IV Geon /(A cm™2)
20 -0.352 4.459E-8
30 -0.280 3.471E-8
40 -0.265 7.144E-9
50 -0.375 7.062E-8
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Table 3 Fitted parameters of equivalent circuit elements
Ni-Sn/TiO, / R,/ Qu' R,/
Electrochemical impedance spectra of Ni-Sn/TiO, (remin) (Q+emd) (Q s *em?) " (Q°em?)
composite coatings at different stirring rates 20 275.8 1.043 4E—4 09272 7.612E4
30 269.2 7.341E-5 0.937 2 1.226E5
. 40 289.4 3.238E-5 0.909 3 5.274E5
3 Ni-Sn/ ] .
50 280.7 3.576E-5 0.816 1 6.23E4
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