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Fig.1 Microstructures of Cu-Sn-Fe-Ni alloy
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Tablel Corrosion of Cu-Sn-Fe-Ni alloys after immersion

Immersion time/h Mass loss/mg ~ Corrosion rate/mm-a’’

24 0.77 0.1018
48 1.40 0.0937
72 1.57 0.0665
96 1.85 0.0473
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Fig.2 Polarization curves of Cu-Sn-Fe-Ni alloys after immersion

in 3.5%NaCl solution for different time
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Table2 Fitting result of the polarization curve

Immersion time/h Econ/V Teor/ uA'cm’2
0 -0.227 51.10
24 -0.202 9.94
48 —0.143 6.62
72 —-0.201 23.04
96 —-0.240 28.73
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Fig.3 EIS curves of the Cu-Sn-Fe-Ni alloys after immersion for
different time in 3.5%NacCl solution: (a) Nyquist plots and
(b) Bode plots
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Table3 Calculated parametersof Nyquist plots of the samples exposed for different time

t/h R/Q-cm’ CPEL-T CPEI1-P RJ/Q-cm’ CPE2-T CPE2-P R/Q-cm’
0 14.4 0.00030 0.6899 - - - 257.2
24 21.86 0.00012 0.6058 1534 0.0016 0.6503 969.0
48 20.61 0.00003 0.6746 2312 0.0003 0.4735 1136.0
72 19.00 0.00017 0.6656 - - - 671.2
96 17.19 0.00024 0.6577 - - - 4452

100’ um

5 1 3.5%NaCl %

TR R AN [E) B 18] J5 B9 Cu-Sn-Fe-Ni & 4 2 1 [ J8 e 5

Fig.5 Corrosion morphologies of the alloy surface after immersion in 3.5%NaCl solution for different time: (a-c) 48 h, (d) 24 h, (e) 72 h,

and (f) 96 h
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Fig.6 XPS full spectra of alloys after soaking for 48 and 96 h
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Fig.7 XPS fine spectra of the alloys after immersion in 3.5%NacCl solution for different time: (a) 48 h, Cu; (b) 96 h, Cu; (c) 48 h, O;
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Corrosion Behavior of New Cu-Sn-Fe-Ni Alloy in 3.5wt% NaCl Solution

Wang Xie, Lei Qian, Liu Yong
(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: A Cu-Sn-Fe-Ni alloy was prepared by melt casting and thermomechanical treatment. The static corrosion behavior in NaCl
solution was characterized by scanning electron microscope and X-ray photoelectron spectroscopy. Finally, the corrosion mechanism of the
alloy was analyzed. The results show that the static corrosion rate of the alloy in 3.5 wt% NaCl solution is 0.0473 mm/a, and the corrosion
resistance is good. The corrosion resistance of the alloy increases first and then decreases with the increase in immersion time. The alloy
has an obvious preferential corrosion tendency in the immersion process. At first, Fe removal corrosion occurs, and then Cu oxidizes to
form a relatively dense passivation film, which reduces the corrosion rate of the alloy. Later, Sn and Ni begin to dissolve and corrode, to
form an oxide film, which makes the passivation film denser. However, at the time, Fe removal corrosion still occurs in the lower layer of
the passivation film, which promotes the local destruction of the dense passivation film, leading to the decline of the corrosion resistance of
the alloy.

Key words: Cu-Sn-Fe-Ni alloy; corrosion mechanism; corrosion rate; corrosion resistance
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