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ABSTRACT: The work aims to investigate the corrosion behavior of thermal sprayed Zn-Al alloy coatings with high aluminum
content in the tropical marine atmospheric environment, so as to provide selection evidence of long-term protective metal coat-
ings on low alloy steel. An outdoor exposure test in a tropical island-reef atmospheric environment was conducted to research
the corrosion behavior of Zn-Al alloy coatings with high content of Al on low alloy steel. By the means of visual observation,
scanning electron microscope (SEM), energy diffraction spectrum (EDS), optical microscope, X-ray diffraction, electrochemical
impedance spectroscopy (EIS) and potential-dynamic polarization curve, et al, the macroscopic and microscopical surface mor-

phology, chemical composition, section morphology, corrosion product composition, electrochemical properties and corrosion
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rate were observed and tested. The weight ratio of Zn and Al in Zn-Al alloy coatings was 50%: 50wt%. The corrosion product

layer on the Zn-Al alloy coating mainly consisted of basic zinc aluminum carbonate compound ZnsAl,(OH),,CO;.H,0, and hy-

droxy zinc aluminum carbonate compounds such as Zng70Aly30(OH),(CO3)g.15'xH,0 and Zng71Alg20(OH)2(CO3)g.145'xH,0,

which sealed the pores in the Zn-Al alloy coating. Compared with the uncorroded coating, the coating after 180 d, 360 d and 540

d exposure increased by an order of magnitude, and the free corrosion potential increased about 200 mV, and the self-corrosion

current density decreased to about one-third of the uncorroded coating. After corrosion, the Zn-Al alloy coating shows low and

stable corrosion rate, which shows excellent anti-corrosion properties. Dense and viscous corrosion products seal the pores of

the coating, improving the corrosion resistance of the Zn-Al alloy coating.
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Tab.1 Main chemical elements of low alloy steel 40Cr

i H C Si Mn Cr P S Cu Ni Fe
Rl 0.42 0.24 0.60 0.85 0.020 0.007 0.05 0.06 Bal.
PR UERR E 0.37~0.44 0.17~0.37 0.50~0.80 0.80~1.1 <0.035 <0.035 <0.20 <0.30  Bal.
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Fig.1 Macroscopic, microscopic morphology, and EDS results of thermal sprayed Zn-Al alloy coatings in
different exposure periods
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OK 8.36 14.14 31.94 45.69 40.51 54.22 36.82 38.00
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Fig.4 Potentiodynamic polarization curves of thermal sprayed
Zn-Al alloy coatings in different exposure periods
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Tab.4 Potentiodynamic polarization calculated results of
thermal sprayed Zn-Al alloy coatings in
different exposure periods
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Fig.6 Equivalent circuit of EIS of thermal sprayed Zn-Al
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Tab.5 EIS equivalent results of thermal sprayed Zn-Al alloy coating for different exposed periods

K5 A R/(Qem?)  OJ(Qrem-S™) n RJQ-cm?) O /(Q-cm-S™) s R/(Q-cm™?)
1 0 28.09 1.206x10°° 0.568 1 79.70 8.585x107° 0.594 3 141.5
2 180 32.64 5.627x107° 0.545 7 2042 1.099x10°* 0.6227 1999
3 360 27.58 2.837x107° 05191 961 2.674x107 0.726 3 1588
4 540 28.72 6.259%107° 0.508 1 1315 1.717x107* 0.494 1 2 489
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