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Effect of Al Content on Electrochemical Corrosion Behavior of Arc Sprayed Zn—Al Coatings

ZHU Zi-xin', XU Bin-shi*, CHEN Yong - xiong”
(1. Aviation Equipment Measuring Center, Beijing 1000703 2. Science and Technology on Remanufacturing Laboratory,

Academy of Amored Forces Engineering, Beijing 100072)

Abstract: Cored wire and high velocity arc spraying (HVAS) techniques were used to produce Zn—-Al composite coat-
ings with different Al contents (15.9% Al, 21.1% Al and 30. 1% Al ). Characterizations of structure and composition of
the coatings were examined with some advantage equipments such as scanning electron microscope(SEM) coupled with
energy dispersion spectroscope(EDS), and X-ray diffractometer. The electrochemical corrosion behaviors of the Zn—Al
coatings dipped in 5% NaCl solution were also investigated. The results show that there is no obvious difference of the
microstructure between the three kinds of Zn— Al coatings. A typical laminar and dense structure was performed for all
the coatings, the porosity of which is lower than 3%. The coating/substrate bonding strength is higher than 11 MPa.
Moreover, the bonding strength increases slightly with the increase of Al content. As the corrosion time increased, the
corrosion electric potential and corrosion current of the Zn-15. 9Al and Zn-21. 1Al coatings fluctuates to some degree,
while for the Zn-30. 1Al coating, the corrosion electric potential is keeping increase and the corrosion current is keeping
decrease, which manifests a higher electrochemical corrosion resistance is obtained for this coating.
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Table 1 Composition and adhesion strength of the Zn—Al

coatings
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e Zn Al 0 MPa
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Fig. 1 XRD spectrum of Zn-21.1 Al coating
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Fig. 2 SEM image of the cross section of Zn - 21. 1Al

coating
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Fig. 3 Polarization curves of Zn— Al coatings in 5% NaCl

solution after immersion for different time
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Table 2 Electrochemical parameters of the Zn—Al coatings in 5% NaCl solution

- Eeu/V Eew/V Eewu/V fore/ (A » em™ ) deon/(pA » cm ?) i /(pA + cm™?)
(0. 5h) (16h) (600h) (0. 5h) (16h) (600h)
Zn-15. 9Al —1.168 —1.098 —1.147 17.47 13.98 18. 30
Zn-21. 1Al —1.208 —1.212 —1.083 17.39 11.41 13. 24
Zn-30. 1Al —1.236 —1.217 —1.048 16.61 15.03 14. 38
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