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Fig.1 SEM morphologies of Ni60 alloy powder (a) and Cu powder (b)

Intensity/a.u.

60
201(9

% Cu

-

o

40 60 80 100
20/(9

20

2 Ni6O [ H A & AR Cu By it XRD itk
Fig.2 XRD patterns of Ni60 alloy powder (a) and Cu powder (b)
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Fig.3 SEM morphology of the mixed powders and EDS element mappings
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Fig.4 SEM microstructure of cross-section of the coating
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Fig.5 SEM microstructure of the coating and EDS element mappings
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Fig.6 Polarization curves of coatings in different concentrations

of stOA
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Table 2  Polarization curves parameters of coatings in

different concentrations of H,SO,

Concentration, @/%  EcordV  icor/<10° Acm?  Rp/Q c¢m?
5 -0.219 1.535 25 662.2
20 -0.283 2.232 12 160.5
40 -0.416 4.342 5775.0
60 -0.411 3.025 10677.5
80 -0.399 1.797 13760.4
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Fig.7 Nyquist plots (a) and Bode impedance plots (b, c) of the coatings in different concentrations of H,SO4
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Fig.8 Equivalent circuit of coatings in H,SO,4 (a) and electrochemical parameters of coatings varied with concentrations of H,SO, (b)
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Fig.9 Surface corrosion morphologies of directional structure Ni60/Cu coating after electrochemical test in different concentrations of
H,S04: (a) 5%, (b) 20%, (c) 40%, (d) 60%, and (e) 80%
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Fig.10 Surface corrosion morphologies of directional structure Ni60/Cu coating after immersion test in different concentrati ons of H,SO4
for 168 h: (a) 5%, (b) 20%, (c) 40%, (d) 60%, and (e) 80%
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Fig. 11 XPS spectra of the coating in different concentrations of H,SO, solution: (a) full spectrum, (b) Ni 2P, (c) Cr 2P, and (d) Cu 2P
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Fig.12 Change of surface substance content after immersion

corrosion in H,SO, solution
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Fig.13 Cross-sectional morphology of the coating after immersion
corrosion in H,SO4 solution (a) and EDS line scan along the

white arrow marked in Fig.13a for the main elements (b)
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Corrosion Resistance of Ni60/Cu Directional Structure Coatings in Different
Concentrations of H,SO, Solution

Yang Xiaotian, Zeng Rong, Wang Xinhua, Yu Lun, Cao Tianxiang, An Guosheng
(State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, College of Materials Science and Engineering,

Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: In order to study the influence of Cu element on the corrosion resistance of directional structure coating of Ni-based alloy,
5%Cu element was added to Ni60 alloy powder, and the directional structure Ni60/Cu composite coating was prepared. The
electrochemical corrosion properties and immersion corrosion properties of the coatings in different concentrations of H,SO,4 solutions
were evaluated by electrochemical tests and immersion tests, and the corrosion behavior of the coatings in different concentrations of
H,SO, solutions was discussed. The results show that the corrosion of the coatings in different concentrations of H,SO, solution shows the
process of activation, passivation, over-passivation, and the electrochemical impedance spectroscopy has typical capacitive reactance
characteristics in the whole time constant. The charge transfer resistance decreases first and then increases, and the corrosion resistance of
the coating shows a trend of first decreasing and then increasing when the concentration increases from 5% to 80%. With the increase of
H,SO4 concentration, the corrosion degree of the coating surface first intensifies and then gradually slows down, and the corrosion potential
shifts to the most negative and the corrosion current density increases to the maximum when the concentration of H,SO4 solution is 40%.
However, the surface of the coating is accompanied by the formation of a dense and uniform corrosion reaction passivation film mainly
composed of NiO, Cr,03 and Cu,O when the concentration of H,SO, solution reaches 80%. These reactive passivation films effectively
prevent H,SO, solution on the coating surface, making the coating exhibit good corrosion resistance in high concentrations of acid.

Key words: Ni60/Cu directional structure coating; electrochemical corrosion; immersion corrosion; H,SO, solution
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