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Effects of Different Sealing Processes on Anti-corrosion Properties of
Environmentally-Friendly Anodic Oxidation Films on 2195 Al-Li Alloy
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Abstract: In order to meet the high anti-corrosion requirements of 2195 Al-Li alloy for the reliable service of
lightweight aerospace equipment, an environmentally-friendly sulphate hexanedioic acid (50 g/I. sulfuric acid and
10 g/L hexanedioic acid) solution system is adopted to prepare anodic oxidation films on the surface of 2195 Al-Li
alloy. The obtained films are treated by four sealing processes, 1.e., boiling water sealing, chromium salt sealing,
nickel salt sealing, and cerium salt sealing. The surface microstructure is characterized by scanning electron microscope
images, and the anti-corrosion properties are characterized by potentiodynamic polarization curves and electrochemical
impedance spectroscopy (EIS) data. The results indicate that, compared with the unsealed anodic oxidation film, the
anti-corrosion properties of the films treated by the four sealing processes are all improved, in which the passivation
effect of nickel salt sealing on the matrix is the best, the passivation effect of chromium salt sealing is the second, and
the effects of boiling water sealing and cerium salt sealing are limited. A further analysis of the EIS results indicates that
the values of the barrier layer resistances R, of the four sealed films are all of the order of 10° Q-cm”. The anti-corrosion

capability mainly comes from the inner part of the porous layer fully filled with hydrated substances and sediments. The
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values of the corresponding resistances R,, follow the sequence as follows: nickel salt sealing™ chromium salt sealing™

boiling water sealing= cerium salt sealing.

Key words: environmentally-friendly anodic oxidation; 2195 Al-Li alloy; anti-corrosion property; sealing;

potentiodynamic polarization; electrochemical impedance spectroscopy (EIS)
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Tab.1 Composition of 2195 Al-Li alloy %
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Fig.1 Surface morphology of anodic oxidation films
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Fig.3 Potentiodynamic polarization curves of anodic

oxidation films treated by different sealing processes
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Fig.2 Enlarged images of the surface morphology of anodic oxidation films treated by different sealing processes
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Tab.2 Electrochemical parameters of anodic oxidation films treated by different sealing processes
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Fig.4 EIS of anodic oxidation film treated by different

sealing processes
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Fig.6 Comparison of R, R, and R, of anodic oxidation films treated by four sealing processes
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