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Fig. 1 SEM images of AA2099 alloy after alkaline etching in
10% NaOH solution at 60 ‘C for 5 min: (a) Low magnification;

(b) High magnification
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Fig. 2 Current density—time curve recorded during anodizing

AA2099 alloy in sulphuric-tartaric acid
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Fig. 3

SEM images of anodic films formed in tartaric-

sulphuric acid: (a) Surface; (b) Cross-section
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Fig. 4 Surface appearance(a) and cross-sectional appearance

(b) of anodic film formed in tartaric-sulphuric acid and then
sealed in LiOH solution and XRD spectrum of sealed anodic

oxide film(c)
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Fig. 5 Open circuit potential-time curve of AA2099 alloy

subjected to different surface treatments in 3.5% NaCl solution
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Fig. 6 Potentiodynamic polarization curve of AA2099 alloy

subjected to different surface treatments in 3.5% NaCl solution
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Fig. 7 Bode plots for different treated AA2099 specimens after 1 h immersion in 3.5 %NaCl solution and equivalent circuits:

(a) Phase angle—frequency curve; (b) Impedance—frequency curve; (c¢) Anodized film; (d) Bare alloy
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Fig. 8 Optical images of anodized AA2099 alloy after neural salt spray test (NSST) for 120 h: (a) Bare alloy; (b) TSA; (c) Seal
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Corrosion resistance of anodic films formed on
AA2099-T8 aluminum-lithium alloy in tartaric-sulfuric acid

MA Yan-longl’ 2, CHEN Xiao-li', YI Ya-nan', WU Hai-peng', HUANG Wei-jiul’ 2

(1. School of Materials Science and Engineering, Chongqing University of Technology, Chongqing 400054, China;
2. Chongqing Municipal Engineering Research Center of Institutions of Higher Education for Mould Technology,
Chongqing University of Technology, Chongqing 400054, China)

Abstract: AA2099-T8 aluminum-lithium alloy was anodized in tartaric-sulfuric acid solution to obtain the anodic films,
and then the resultant anodic films were sealed by a novel, environmentally friendly sealing process. The morphology of
the anodic films before and after sealing was examined using field emission gun scanning electron microscope
(FEG-SEM). The corrosion resistance of the anodic films with and without sealing was investigated through open circuit
potential measurement, potentiodynamic polarization, electrochemical impedance spectroscopy (EIS) and neural salt
spray test (NSST). The results show that, a uniform and compact anodic film forms on the alloy in tartaric-sulfuric acid
solution and the film can be effectively sealed at room temperature by novel sealing process. The improvement of
corrosion resistance by the anodic films alone is limited while anodizing and sealing can significantly improve the
corrosion resistance of the alloy.
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