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ABSTRACT: Objective To evaluate the corrosion resistance performance of the coating under the condition of
natural exposure. Methods Field exposure experiments of 2024—T62 aluminum alloy coating (N1 and N2) under
comprehensive corrosion conditions including wet and heat exposure, UV irradiation and salt spray were carried out,
selecting the tropical marine environment in Xisha as the natural exposure field. Electrochemical methods were adopted
to investigate the corrosion resistance of the exposed coatings after immersing in 3.5% NaCl for different time. Results
The results showed that the electrochemical impedance of the coating after the field exposure decreased, indicating the
significant accelerating effect of the comprehensive corrosion condition, Ce..—7 increased and Rcoat decreased
continuously with the elongation of immersion time in 3.5% NaCl. Conclusion The electrochemical impedance of the
exposed N1 coating was relatively high, implying its strong corrosion resistance.
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Fig.1 Outfield exposure test of 2024-T62 aluminum alloy specimens
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Fig.3 Nyquist plots of N1 specimen immersed in 3.5% NaCl for 5
days a: EIS; b: Bode; c: Phase angle
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Fig.4 Equivalent electrical circuit of EIS
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Table 1 Electrochemical parameters of EIS

Parameters C...T/(nF-cm™) C...—P R../(MQ +cm’®)
1 1.462 x 10”7 0.9341 612.1
2 1.227 x 10 0.9456 607.9
3 1.213 x 10” 0.9238 616.4
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Fig.5 Nyquist plots of N1 specimen immersed in 3.5% NaCl for

different time
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Table 2 Impedance data fitting parameters of N1 specimen im—

mersed in 3.5% NaCl for different time

iE/d - OCP(vs.SCE)V  Cou=T/(nF+em™) Cuu=P R/ (MQ-cm?)

6 -0.205 1457 x 10”  0.9357 607.0
7 -0.199 1437 x10°  0.9322 583.8
9 -0.206 1.425x10”  0.9319 540.1
13 -0.242 1.393x 10”  0.9298 465.4
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Fig.6 Nyquist plots of N1 and N2 specimens immersed in 3.5%
NaCl for 9 days
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Table 3 Electrochemical parameters of EIS

Parameters Cow=T/(nF+em™)  Cow—P R/ (MQ-cm’)
N1 original 1.174 x 107 0.9495 591.72

N1 sun sample 1.425x 107 0.9319 540.15
N2 original 1.127 x 107 0.858 18.77

N2 sun sample 1.4423 x 10°* 0.756 0.0422
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Fig.7 Figures of N1 and N2 specimens before and after outdoor exposure test
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Table 4 Coating failure parameters of N1 and N2 specimens

75 ik 2% AL FR JIt 7% #UE
9.5 45 0(S0) 0(S0) 0(S0)
N1 9.8 4.1 0(S0) 0(S0) 0(S0) 0(S1)FoREHSr
9.6 45 0(S0) 0(S0) 0(S0) Ak 098, AL iIEL
343 3.9 1(S1) 1(S1) 0(S0) N1, TH
N2 30.5 4 2(82) 0(S0) 0(S0)
21.9 25 2(82) 3(S2) 0(S0)
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