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Effect of Surface Treatment on Acid Salt Spray Corrosion
Resistance of 2A12 Aluminum Alloy

CHEN Mengjie
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ABSTRACT: The work aims to identify effective surface treatment methods for the 2A 12 aluminum alloy to enhance its corro-
sion resistance in typical corrosive environments such as acidic salt spray. Surface treatments including chromic acid anodizing,
sulfuric acid anodizing, and malic acid anodizing were applied to the 2A12 aluminum alloy, followed by application of three
different types of coatings for corrosion protection. Evaluation was conducted according to GJB150.11A-2009 standard through
acid salt spray tests. Chromic acid anodizing and two of the coating systems did not withstand acid salt spray corrosion. Sulfuric
acid anodizing and tartaric acid anodizing exhibited good resistance to acid salt spray corrosion, especially with acrylic polyure-
thane/fluoropolyurethane coating systems showing excellent performance. Sulfuric acid anodizing followed by application of
acrylic polyurethane/fluoropolyurethane coatings effectively enhances the corrosion resistance of 2A12 aluminum alloy.
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Tab.1 Chemical composition of 2A12 aluminum alloy (mass fraction, %)

Si Fe Cu Mn Mg

HAh

Ni Zn Ti Al

A B/

0.50 0.50 3.8~4.9 0.30~0.9 1.2~1.8
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Fig.2 Thickness comparison of different anodized films
on 2A12 aluminum alloy
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Fig.3 Thickness comparison of coating on 2A12 aluminum
alloy after anodic oxidation
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Tab.2 Adhesion of coating layer on 2A12 aluminum alloy
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Fig.4 Surface morphology of 2A12 aluminum samples subject to different surface treatments after 192 h acid salt spray test:
a) no treatment; b) chromic acid anodizing; c¢) sulfuric acid anodizing; d) malic acid anodizing
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Fig.5 Surface morphology of 2A12 aluminum samples with different protective coatings after 192 h acid salt spray test:
a) chromic acid anodizing; b) epoxy/acrylic polyurethane; c) epoxy polyamide/epoxy nitro enamel; d) acrylic polyure-
thane/fluoro-polyurethane
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Fig.6 Partially enlarged morphology of coated 2A 12 samples after 192 h acid salt spray test: a) epoxy/acrylic polyurethane;
b) epoxy polyamide/epoxy nitromagnetic coating
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