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Fig.1 Micro-morphologies of Zn powder (a), Al,Os powder (b), Cu powder (c), and particle size distribution of powder (d)
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Table 1 Spray parameters

Pressure/MPa

Carrier gas  Temperature/C Distance/mm

Air 280~320 0.6~0.8 25~35
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Fig.2 Schematic diagram of preparation of coating plus chrome

plating sample
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Fig.3 Corrosion rate of coatings, coatings plus chrome-plated

samples with different zinc contents
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Table 2 CASS results of cold spray coating and coating plus
chrome plating sample (sample a~f represents
copper/zinc ratio of 10:0, 9:1, 8:2, 7:3, 6:4, 5:5, res-
pectively; g represents chrome plating; A represents
the coating sample, B represents the coating plus
chrome layer sample; @ indicates slight pitting, @ in-
dicates severe pitting, @ severe corrosion products)
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Fig.4 Macroscopic morphologies of the coating sample (A) and
the coating plus chrome layer sample (B) in the CASS test
for 120 h (where a~f are copper/zinc ratios of 10:0, 9:1, 8:2,

7:3, 6:4, 5:5, respectively; g represents chrome plating)
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Fig.5 Surface morphologies of chrome-plated sample and coating samples with different zinc contents: (a~f) copper/zinc ratios of 10:0,

9:1, 8:2, 7:3, 6:4, 5:5; (g) chrome-plated
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Fig.6 Cross-section morphologies of chrome-plated sample and coating samples with different zinc contents before corrosion:

(a~f) copper/zinc ratios of 10:0, 9:1, 8:2, 7:3, 6:4, 5:5; (g) chrome-plated
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Fig.7 Cross-section micro-morphologies of coating samples with different zinc contents plus chrome plating before corrosion:

(a~f) copper/zinc ratios of 10:0, 9:1, 8:2, 7:3, 6:4, 5:5
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Fig.8 Cross-section morphologies of chrome-plated sample and coating samples with different zinc contents after corrosion:

(a~f) copper/zinc ratios of 10:0, 9:1, 8:2, 7:3, 6:4, 5:5; (g) chrome-plated
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Fig.9 Surface morphologies of coatings with different zinc content plus chrome plating after static soaking: (a~f) copper/zinc ratios of

10:0, 9:1, 8:2, 7:3, 6:4, 5:5
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Fig.10 XPS full scan and sub-scan of the surface of copper/zinc ratio of 6:4 coating (a) and the coating plus chrome layer sample (b)

after static immersion in CASS solution
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Corrosion Resistance of Low Pressure Cold Sprayed Cu-Zn Composite Coatings

Feng Li'?, Chang Jirong', Li Dongting', An Guosheng'?, Li Wensheng'
(1. Lanzhou University of Technology, Lanzhou 730050, China)
(2. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, Lanzhou 730050, China)

Abstract: Copper-zinc coated samples were prepared by a low-pressure cold spray technique on 45# steel substrate and 45# steel plus
chrome-plated substrate. Corrosion performance of coatings and coatings plus chrome plating layer was investigated by static soaking and
copper accelerated acetate spray corrosion test (CASS). The microstructure and elements valence stage of the coating and chrome plating
layer before and after corrosion were characterized by SEM and XPS. The results show that the corrosion resistance of copper-zinc coating
is better than that of copper-zinc coating plus chrome plating layer during static corrosion. In the CASS test, with the increase of zinc
content in the original powder, the corrosion resistance of the coating sample and the coating plus chrome plating sample is improved.
When the copper-zinc ratio is 6:4, the corrosion resistance of the corresponding coating sample, the coating plus chrome layer sample and
the pure chrome layer reaches the sixth grade. Copper and zinc coatings are corroded in the corrosive liquid due to electrochemical
corrosion and chlorination. The corrosion products are mainly Zn(OH),, Cu,O and CuCl,. In the process of corrosion of copper-zinc
coating plus chrome-plated layer samples, the corrosion of zinc can play a role in slowing the corrosion of chrome plating. The effect of
the mitigation together with the copper film deposited on the chrome-plated layer protects the chrome-plated layer and enhances its
corrosion resistance.
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