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Corrosion Behaviors of Several Kinds of Arc Sprayed Metal Coatings in
3.5%NaCl Solution

LIU Yu-dong, ZHOU Yong, MA Xiao-lin

(School of Material Science and Engineering, Xi'an Shiyou University, Xi'an 710065, China)

ABSTRACT: Objective To study the microstructure and anti-corrosion properties of several thermal sprayed coatings.
Methods Zn-Al-Mg, Zn-Al and Zn coatings were prepared on 20" steel substrate by supersonic arc spraying. SEM was used to
analyze the surface morphologies of the Zn-Al-Mg coatings, and X-ray diffraction was employed in examining the structure and

phases of the coatings. Electrochemical experiments were conducted to compare the corrosion behavior of the Zn-Al-Mg coating
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with the pure Zn coating and Zn-Al coating in 3.5wt% NaCl solution. Gray method was used to analyze the gray value of the

metallograph, capture the position and size of pores and determine the porosity of the coating. Tensile test was carried out by

universal tensile testing machine to determine the bonding strength of the coating. Results The Zn-Al-Mg coating was compact

and well bound with the substrate. The porosity of Zn-Al-Mg coatings was 3.8%, the bonding strength 3.7 MPa and the thick-

ness 300 um. The highly corrosion-resistant spinel oxides in the coating were useful for improving the corrosion resistance. The

Zn-Al-Mg coating showed low corrosion current density at 1.249 uA/cm? which was lower than Zn-Al coating and pure Zn

coating. The electrochemical resistivity of Zn-Al-Mg coating was 1356 Q + cm?, which was 2 times of the pure Zn coating.

Conclusion The Zn-Al-Mg coating is compact and well binds with the substrate. It has higher corrosion resistance than the pure

Zn coating and Zn-Al coating. The spinel oxides contained in the coating is strongly corrosion-resistant. During corrosion, micro

pores in the coating are blocked by corrosion products, which effectively prevents further corrosion reaction. The self-sealing

characteristic plays a positive role.

KEY WORDS: corrosion resistance; Zn-Al-Mg coating; electrochemical; corrosion behavior; supersonic arc spraying; pseudo alloy
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Tab.1 Chemical composition of AI-Mg wire  wt%

Si Fe Cu Cr Mg Al
0.06 0.15 0.0001 0.18 2.45 KR
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Tab.2 Technological parameters used in supersonic arc

spraying
2R B BRSO Bk BHe T TAE THE
A R WE ME EEE ik iR
/MPa /MPa /mm /(°) /(cms) /V /A

0.7 0.78 150 90 12~15 27.1 126
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Fig.1 XRD pattern of Zn-Al-Mg coating
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Fig.4 Relationship between erode potential and immersion time
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Tab.3 Electrochemical parameters
e Eeon/mV Jeon/ (LA * cm™?)
Zn —-1075.853 3.753
Zn-Al —-1012.111 1.260
Zn-Al-Mg —1154.436 1.249
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Fig.7 Nyquist plots of coatings
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Tab.4 Fitting results of EIS
R R /(Qecm?) R, /(Qecm?) R, /(Qecm?)
Zn 55.93 113.6 664.3
Zn-Al 82.84 249.2 1288
Zn-Al-Mg 43.19 239.1 1356
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