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Anodic Oxidation of ZLL101A Aluminium Alloy for Electrical Connector
with Mixed Acid and Corrosion Resistance of Oxidation Film

ZHAO Guanglian’, WEN Pushan
(Chemical Engineering College, Zunyi Normal College, Zunyi 563000, China)

Abstract: Anodic oxidation with tartaric acid and sulfuric acid was carried out using the ZL101A
aluminium alloy for electrical connector as the substrate, and anodic oxidation with sulfuric acid
was also carried out as a comparison. The surface morphology of sulphuric acid oxide film and tartaric
acid-sulphuric acid oxide film were characterized, and the surface roughness, chemical composition
and corrosion resistance of these two oxidation films were measured. The results showed that the
thickness uniformity and flatness of these two oxidation films were excellent. Compared with sulphuric
acid oxidation film, there was fewer holes on the surface of tartaric acid-sulphuric acid oxidation film.
Both of these two oxidation films contained Al, O, S and C, and the mass fraction of the same element
differed little. The corrosion resistance of these two oxidation films in NaCl solution was better than that
of aluminum alloy substrate. Compared with sulphuric acid oxidation film, the corrosion potential of
tartaric acid-sulphuric acid oxidation film was positively shifted by 60 mV, the corrosion current
density was decreased by 27 % , both of the charge transfer resistance and film resistance were
increased , and the protection efficiency was close to 89 %, indicating that tartaric acid-sulfuric acid
oxidation film showed better corrosion resistance.
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Fig.1 Surface morphology of two oxidation films
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Tab.1 Measurement results of the thickness and surface

roughness of two oxidation films

WiH t/ um R,/ pm
WHE | FIME | W | CFAME
12.15 0.372
iz 12.08 | 1212 | 0384 | 0378
AN
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12.07 0.370
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Fig.2 Chemical composition of two oxidation films
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Fig.3 Potentiometric polarization curves of alumi-

num alloy substrate and two oxidation films
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Tab.2 Fitting results of potentiometric polarization curves

i H E, . /mV Joo/ (A-cm™)
RS R BN -715.8 6.03x10°
T R S AL e -596.7 9.08x10°
A1 2B R AL -535.4 6.65x10°
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Fig.4 Protective efficiency of two oxidation films to alumi-

num alloy substrate
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Tab.3 Fitting results of impedance spectrum
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Fig.5 Impedance spectra of aluminium alloy substrate

and two oxidation films
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