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Effect of Compound Sealing Treatment on Performances of Ox-
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Abstract: Anodic oxidation of 5052 aluminum alloy for automobile was carried out by using an electro-
lyte with oxalic acid as the main component, and the oxalic acid oxide film was treated by compound
sealing in order to further improve its corrosion resistance. The results showed that the morphology of
oxide film before and after sealing changed from porous morphology to almost non-porous morphology,
and the oxide film after sealing was composed of Al, S, C, O, Ni and Si. Compared with aluminum
alloy, the corrosion potential of the oxide film before sealing moved forward about 420 mV, the corrosion
current density decreased 65 %, the polarization resistance increased nearly 7 times, and the charge
transfer resistance increased about 3.6 times, indicating that the oxide film played a role in preventing

the corrosion of the aluminum alloy. After the composite sealing treatment, the electrochemical parameters
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of the oxide film were further improved. The corrosion potential, corrosion current density, polarization
resistance and charge transfer resistance were =270 mV, 1.04 pA-cm?, 19.94 Q-cm’and 23.69 kQ - ecm®,

respectively. The corrosion resistance was further improved.
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Tab.1 Chemical composition of 5052 aluminum alloy

#H5r | Mg | Cr | Fe | Cu| Si | Zn | Mn | Al

2.20 1 0.15
A~ EL
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~ ~ 10.4010.10]0.25|0.10 | 0.10 | bal.
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2.80 | 0.35
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Fig.1 SEM photograph and EDS spectrum of the oxide

film before sealing
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Fig.2 SEM photograph and EDS spectrum of the oxide

film after sealing
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Fig.3 Polarization curves of aluminum alloy and the ox-

ide film before and after sealing
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Tab.2 Electrochemical parameters related to

polarization curves

Jeor |
IR E../ mV |B./mV|B./mV
(pAscm™)

HEa —751.3 5.89 265.00 | 32.96
FHLRTAILE | —330.6 2.06 176.77 | 134.20
HLFEALRE | —270.0 1.04 147.54 | 60.63
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Fig.4 Polarization resistance of aluminum alloy and

the oxide film before and after sealing
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Fig.5 Impedance spectra of aluminum alloy and the
oxide film before and after sealing and the equivalent

circuit for fitting
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