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Fig. 1 Surface SEM images of coatings: (a) Zn-Al coating; (b) 2%ZrO, Zn-Al coating; (c¢) 5%ZrO, Zn-Al coating; (d) 8%ZrO,

Zn-Al coating
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Table 1 Porosity of coatings

Coating Porosity/%
Zn-Al 6.65
2%Zr0O, Zn-Al 4.85
5%Zr0, Zn-Al 2.31
8%Zr0, Zn-Al 1.53
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Fig. 2 Cross section SEM image of coatings: (a) Zn-Al
coating; (b) 5%ZrO, Zn-Al coating
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Fig. 3
coating (a, al) and Zn-A coating (b, bl): (a), (al) EDS pattern;
(b), (b1) XRD pattern

EDS and XRD analysis of ZnAl nanocomposite
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Fig. 4 Polarization curves of coatings in 3.5% NaCl solution
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Table 2 Corrosion potential and corrosion current density of

coatings in 3.5% NaCl solution

Coating o'V Jeor(Arcm)
Q235 —0.643 2.814%X107°
Zn-Al -1.112 4.041X107°

2%Zr0, Zn-Al -1.057 2.523X10°°
5%Zr0, Zn-Al -0.954 2.156X 1076
8%Zr0, Zn-Al -0.906 1.218X107°
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Fig. 5 Macroscopic morphologies of coatings after neutral salt spray test: (a) Zn-Al coating; (b) 2%ZrO, Zn-Al coating; (c)

5%Zr0, Zn-Al coating; (d) 8%ZrO, Zn-Al coating
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Fig. 6 Surface and cross section SEM image of coating after corrosion: (a), (c) Zn-Al coating; (b), (d) 5%ZrO, Zn-Al coating
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Fig. 7 XRD patterns of 5%ZrO, Zn-Al coating after corrosion
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Fig. 8 Schematic diagram of protective mechanisms of

coatings: (a) Zn-Al coating; (b) ZrO, Zn-Al coating
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Effect of ZrO, nanoparticles on corrosion resistance of
environmental friendly Zn-Al alloy coating

LIN Yu-hua, YAO Zheng-jun, LIANG Wen-ping, LUO Xi-xi, TAO Xue-wei

(College of Material Science and Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: The waterborne Zn-Al coating was prepared with Zn-Al alloy powder and Zn-Al nanocomposite coating was
prepared through adding ZrO, to the as-prepared coating. The corrosion resistance of coatings was evaluated employing
electrochemical experiment, neutral salt spray test, scanning electron microscope, energy dispersive spectrometer and
X-ray diffraction. The results show that the ZrO, nanoparticles can increase the active dissolution resistance and delay the
consumption rate of Zn-Al powder and improve the cathodic protection period of coating. The corrosion resistance of
Zn-Al nanocomposite coating is the best when the addition of ZrO, is 5% of the mass of Zn-Al alloy powder, and the
corrosion current density decreases to 2.156X10°® A/ecm?. The ZrO, nanoparticles filling the gap between the Zn-Al
particles improve the compactness and anti-penetrant efficiency of Zn-Al coating. The additions of ZrO, nanoparticles
prevent the pitting corrosion and micro crack in the coating and prolong the protective time of coating.

Key words: ZrO,; Zn-Al coating; nanocomposite coating; corrosion resistance
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