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Abstract . State-of-the-art research progress on microstructure, corrosion resistance and anodizing behavior of the third
generation aluminum-lithium alloys has been reviewed, with particular focus on the effect of microstructure on corrosion re-
sistance of the new-type aluminum-lithium alloy AA2099-T8 before and after anodizing. It was found that two types of local-
ized corrosion occurred in the alloy in 3. 5% NaCl solution, namely metastable localized corrosion and severe localized corro-
sion. The metastable localized corrosion is ascribed to Al-Fe-Mn-Cu-(Li) constituent particles while the severe localized cor-
rosion is associated with localized plastic deformation and heterogeneous precipitation of the T, (Al,CuLi) phase. During tar-
taric-sulphuric acid anodizing (TSA), the Al-Fe-Mn-Cu-(Li) constituent particles behaved differently compared with the
alloy matrix, leading to the formation of discontinuities in the anodic film, which deteriorates the corrosion resistance of the
anodized alloy.
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Table 1 Chemical composition of the AA2099-T8 aluminum lithium alloy/wt%

Cu Li Zn Mg Mn Zr

Ti Fe Si Be Other Al

2.4~ 1.6 ~ 0.4~ 0.10 ~ 0.10 ~ 0.05 ~
3.0 2.0 1.0 0.50 0.50 0.12

<0.10 <0.07 <0.05 <0.0001 <0.15 Re.
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Table 2 Average composition of the two-type Al-Fe-Cu-Mn con-
stituent particles determined by EDX/%

Low-copper-containing  High-copper-containing

phase phase
Al 75.7 £ 3.0 58.3 £ 4.6
Mn 8.5 + 1.7 6.5 £ 1.9
Fe 11.9 £ 2.0 12.4 + 1.9
Cu 4.0 £ 0.6 22.8+ 4.5
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Fig. 1 Metastable localized corrosion associated with coarse intermetallics
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Fig. 2 Optical micrographs(a, b) and SEM image (c) of the severe localized corrosion site: (a) in early state, (b) in late state and (c) the
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Fig. 3 Corrosion propagation along the traces of slip bands in the

severe localized corrosion region
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Fig. 4 Discontinuities in the anodic film associated

with intermetallics
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