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Abstract: [Objective] To address the corrosion protection challenge of 1050 aluminum alloy wires in corrosive
environments, the control effects of three surface treatment processes, i.e. chemical oxidation, anodization, and
anticorrosion grease coating, on the corrosion resistance of 1050 aluminum alloy were clarified, so as to provide a basis
for process selection under different service conditions in engineering applications. [Method] After being treated by the
said three processes, the initial corrosion resistance of 1050 aluminum alloy specimens was characterized by
electrochemical impedance spectroscopy (EIS) and potentiodynamic polarization curve measurement. The long-term
stability of the specimens was evaluated by 480-hour saline immersion tests and neutral salt spray (NSS) tests. The
microscopic corrosion morphologies of the films on different specimens were analyzed using an ultra-depth-of-field
microscope. [Result] Compared with the untreated aluminum alloy, the anodized specimen exhibited an increase in the
low-frequency (0.01 Hz) impedance modulus |Zy0:1 by four orders of magnitude in 3.5% NaCl solution, a decrease in
corrosion current density by six orders of magnitude, and a positive shift in corrosion potential of 0.20 V. For the
chemically oxidized and anticorrosion grease-coated specimens, |Z]oo1 increased by two orders of magnitude, corrosion
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current density decreased by two to three orders of magnitude, and corrosion potential shifted positively by 0.01-0.02 V.

After 96 hours of NSS testing, the anodized 1050 aluminum alloy showed no sign of corrosion, whereas the chemically
oxidized and anticorrosion grease-coated specimens exhibited corrosion after 96 hours and 48 hours, respectively. The
thin film formed on the anticorrosion grease-coated specimen swelled during 480 hours of immersion in 3.5% NaCl
solution, leading to a decline in corrosion resistance. In contrast, the chemically oxidized and anodized specimens
maintained good corrosion resistance after immersion. However, due to the uneven film thickness, corrosion pits appeared
at weak areas of chemically oxidized specimen after immersion. The anodic oxide film was uniformly distributed on the
1050 aluminum alloy surface, thus providing the most durable protection. [Conclusion| All three surface treatment
techniques improve the corrosion resistance of 1050 aluminum alloy, with the order of enhancement being anodization >
chemical oxidation > anticorrosion grease coating. Anodization is the preferred method for improving the corrosion
resistance of 1050 aluminum alloy. This study clarifies the protection boundaries of the three processes, providing
experimental support for the selection of surface treatment processes of aluminum alloy components.

Keywords: aluminum alloy; conductive component; anticorrosion grease; chemical oxidation; anodization; corrosion
resistance
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Figure 4 Appearance of 1050 Al alloy specimens treated by different methods after NSS test
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Figure 5 Appearance of 1050 Al wires treated by different methods after 120 hours of NSS test
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