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Corrosion-induced morphological changes and the mechanism of
A3003 aluminum alloy in model sea water containing gluconates and zinc ions

Kyohei OTANI*, Masatoshi SAKAIRI**, Akira KANEKO™** and Daisuke NAGASAWA™**

Corrosion mechanism and morphology changes of aluminum alloy in model solution corresponding sea water con-
taining gluconates and zinc ions were investigated by immersion corrosion tests with surface analysis. Surface and
cross-sectional SEM results showed that zinc ions suppress the morphology changes of aluminum alloy in the so-
lution containing gluconates. XPS analyses indicated that gluconates in the solutions adsorb on the oxide films of
aluminum alloy and protective films of the adsorbed gluconates would prevent the penetration of chloride ions to
the aluminum alloy. The XPS results also suggest that zinc ions in the solutions bond to the oxide film of aluminum
alloy and zinc ions enhance the corrosion inhibition ability of the protective films of gluconates for aluminum alloy

in model sea water.
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Fig. 1 SEM images of (a) surface and (b) cross section of
the specimen before immersion corrosion test.
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Fig. 2 Surface SEM images of specimens after immersion for 7d in the solutions of (a) NaA, (b) ZnA, (c¢) NaG, and (d) ZnG.
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Fig. 4 XPS wide spectra the on specimens after immersion
for 1h in the solutions.
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Fig. 5 XPS narrow spectra of C 1s on the specimens after
immersion for 1h in the solutions.
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Fig. 6 Schematic images of the corrosion processes of aluminum alloy in the solutions after short time immersion ((a), (c), (¢), and

(g)) and after long time immersion ((b), (d), (f) and (h)).
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