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Corrosion Behaviors of 5083 Aluminum Alloy in Tropical Marine Environment
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ABSTRACT: The work aims to study the corrosion law of 5083 aluminum alloy in different marine zones in a reef environ-
ment. Multi-zone corrosion tests were carried out in a reef. The corrosion morphology, corrosion rate and pitting depth of alu-
minum alloy in different marine zones were compared and analyzed by methods of surface morphology observation, corrosion
product analysis, weight loss test and pitting depth measurement. The results showed that the highest corrosion rate of 5083
aluminum alloy occurred in the full immersion zone of a reef, and the lowest occurred in the atmospheric zone. The corrosion
rate in the tidal range zone was between the other two zones. In different marine zones, the samples mainly had local corrosion.
The maximum pitting depth of the samples in the atmospheric zone was the largest, while the maximum pitting depth of the
samples in the tidal range zone was the smallest. The mixture of aluminum alloy corrosion products and attachments in different
marine zones contained calcium. The content of calcium in the atmospheric zone was much lower than that in the tidal range
zone and the full immersion zone. The mixture of corrosion products and attachments on the surface of aluminum alloy in the

tidal range zone and the full immersion zone mainly contained CaCO;, CaSiO; and Al,Os. The corrosion rate of 5083 aluminum
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alloy in different marine zones varies greatly, and a large number of fouling organisms and minerals are attached to the material

surface in the tidal range zone and the full immersion zone.
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Tab.1 Chemical composition of 5083 aluminum alloy
(mass fraction)
%

Al Cu Mg Zn Mn Cr Fe Si Ti
94.789 0.032 4.175 0.009 0.498 0.074 0.346 0.046 0.021
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Fig.1 Macro corrosion morphology of sample surface in different marine zones before and after removing corrosion products: a)
atmospheric zone; b) tidal range zone; c) full immersion zone
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Fig.2 Micro corrosion morphology of 5083 aluminum alloy sample in different marine zones:
a) atmospheric zone; b) tidal range zone; ¢) full immersion zone
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Fig.3 Surface morphology of 5083 aluminum alloy after removing corrosion products in different marine zones:
a) atmospheric zone; b) tidal range zone; ¢) full immersion zone
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Fig.4 EDS analysis of corrosion products in different marine zones: a) atmospheric zone;
b) tidal range zone; ¢) full immersion zone
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Tab.2 Element content of corrosion products of 5083 aluminum alloy in different marine zones after exposing for 1 a (atomic fraction)

%

JLHR C 0 Na Mg Al Si S Cl Ca Fe
KA 0.60 66.09 1.42 3.22 24.97 0.29 1.34 1.85 0.13 0.10
W2EIX 2.45 76.34 0.41 1.48 0.23 0.60 0.31 0.13 18.05 —
LR 3.77 77.08 0.47 2.04 — 0.29 0.98 0.14 14.89 0.34
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Fig.5 XRD analysis of corrosion products in tidal range zone
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