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Electrochemical performance of initial corrosion of
7A04 aluminium alloy in marine atmosphere
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(Corrosion and Protection Center, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The initial corrosion of 7A04 aluminium alloy in marine atmosphere was studied. Salt fog test was used to
simulate the marine atmospheric environment. Electrochemical impedance spectroscopy (EIS) and scanning Kelvin probe
(SKP) were employed to investigate the electrochemical behavior of 7A04 aluminium alloy in marine atmosphere. The
results show that the CI' can accelerate the atmospheric corrosion of 7A04 aluminium alloy during the beginning
exposure period. Pittings appear in the initial stage of salt fog test and link each other to expand with prolonging test time.
The electrochemical impedance magnitude declines during the corrosion test. The SKP results indicate that the anodic
and cathodic areas change constantly with distinct character of localized corrosion. When the corrosion process continues,
the surface potential of 7A04 aluminium alloy increases, while anodic and cathodic area distinguish evidently from each
other. Atmospheric corrosion of 7A04 aluminium alloy is promoted during the initial stage in marine air.
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Table 1 Chemical compositions of 7A04 aluminium alloy

(mass fraction, %)

Mg Zn Cu Mn Fe Si Ti Al

262 599 151 024 042 0.068 0.015 Bal
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Fig.1 Surface morphologies of 7A04 aluminium alloy after salt fog test for different times: (a) 4 h; (b) 12 h; (c) 24 h; (d) 48 h
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Fig.2 EDS results of corrosion products of 7A04 aluminium

alloy
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Table 2 Elements analysis of corrosion products of 7A04

aluminium alloy by EDS
Element wi% x/%
o 64.12 76.60
Mg 0.38 0.30
Al 30.19 21.39
Cl 0.65 0.35
Zn 4.66 1.36
Total 100.00 100.00
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Fig.3 Electrochemical impedance spectrum (EIS) of 7A04

aluminium alloy after salt fog: (a) Nyquist diagram; (b), (c)

Bode diagrams
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Fig.4 Equivalent circuits of 7A04 aluminium alloy after salt fog
test using for EIS analysis: (a) 4-12 h; (b) 2448 h
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Fig.5 Reciprocal curves of R changing with test time for salt fog
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Table 3 Fitting results of EIS equivalent circuits of 7A04 aluminium alloy after salt fog test

Time/h  RJ(Qem?) (Y)/A(Q " em™>S™) . RAQem®) Yo /AQem>S™)  p, L(Hemd)  Ry/(Qemd)
4 6.948 2.601X107° 0.8965 8516 - - 5.648 X 10* 6225
12 8.122 4.95Xx107° 07733 1472 - - 1.318%x10° 7286
24 6.327 4517X107°° 0.8311  3.837 6.249X107 0.827 1 - 5660
48 9.11 6.921X10°° 0.7072 3502 2.17X107 0.872 8 - 5251
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Fig.6 SKP diagrams of 7A04 aluminium alloy after salt fog test: (a) 0 h; (b) 4 h; (c) 12 h; (d) 24 h; (e) 48 h
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