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ABSTRACT: This work aims to evaluate the anticorrosion performance of aluminum alloy-based epoxy anticorrosive coating
in deep-sea environment, and provide support for anticorrosion of aluminum alloy structure in deep-sea environment. Natural
deep-sea environmental exposure experiments and laboratory simulated deep-sea corrosion tests of aluminum-based epoxy anti-

corrosive coatings were carried out respectively with the near-bottom suspending deep-sea environmental test facility and the
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the simulated deep-sea high-pressure test system to study the protection performance and electrochemical behavior of aluminum
alloy-based epoxy anticorrosive coating in deep-sea environment. The field exposure results in the South China Sea showed that
the epoxy coatings displayed good protection effect for aluminum substrates with the adhesion strength of >9 MPa. The labo-
ratory simulated deep-sea results showed that, within 5-20 d of test cycle, the coating resistance values in the initial stage were
above 10" Q-cm? with the coating capacitance values of 107'° F/em? orders of magnitude. With the tests proceeding, the coating
resistance values decreased, and the capacitance values increased. And for the simulated 3 000 m conditions, the coating resis-
tance values declined sharply from the initial 3.995x10' Q-cm? to 3.264x10” Q-cm?. The results of static water pressure effect
showed that the coating resistances gradually decreased and the water absorption percentages increased with the pressure in-
creasing. In the later stage, the coating resistance values were 3.044x10'" Q-cm?, 4.305x10° Q-cm? and 3.264x107 Q-cm?, and
the water adsorption of the coatings was 4.32%, 8.09% and 15.84% respectively. It is concluded that the water absorption of
coatings immersed for the same period of time in the initial stage is nearly doubled with every increase of 1 000 m depth in the 1
000-3 000 m deep-sea environment.

KEY WORDS: deep sea; simulated deep-sea test; epoxy anticorrosion coating; in-situ electrochemical impedance spectra; wa-
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Tab.1 Composition of SA06 aluminum-substrate
epoxy coating
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Fig.1 Photographs of epoxy-type coatings before (a) and after
(b) deep-sea field exposure
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Fig.2 Micromorphologies of epoxy coatings before (a) and after (b) 1 000 m deep-sea field exposure
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Tab.2 Adhesion strength results of epoxy anticorrosive coat-
ings before and after deep-sea field exposure
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Fig.3 Fitted equivalent circuits of electrochemical impedance
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