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Effect of microstructural heterogeneity on
localized corrosion of AA2099-T8 aluminum-lithium alloy
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(College of Materials Science and Engineering, Chongqing University of Technology, Chongqing 400054, China)

Abstract: The influence of microstructure on localized corrosion of the AA2099-T8 aluminum-lithium alloy was
investigated using electrochemistry and scanning electron microscopy. The result shows that the microstructure of the
alloy is not uniform and high densities of dislocations and slip bands are found within some of the grains. The
micro-galvanic coupling between coarse second phase particles and aluminum matrix leads to mild pitting corrosion and
the corrosion behavior is related to the types of the phase particles. Severe localized corrosion (SLC) is associated with
heterogeneous plastic deformation and preferential precipitation during aging. Heterogeneous plastic deformation induces
that population density of dislocations increases and number or volume fraction of the electrochemically active
T1(Al,CuLi) phase consequently increases after artificial aging, resulting in increased corrosion susceptibility in local
regions which leads to SLC.
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Fig. 3 SEM image of AA2099-T8 alloy after immersion in
3.5%NaCl solution for 5 h (a) and EDX spectrum of typical

second phase particle (b)
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Fig. 4 Severe localized corrosion morphologies in
AA2099-T8 alloy after immersion in 3.5%NacCl solution for 5
h: (a), (b) Optical micrograph; (c) SEM image of framed region
in (b)
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Fig. 5 Potentiodynamic polarization curve of AA2099-T8
alloy in 3.5%NacCl solution

6 AA2099-T8 3.5% NaCl 0.5
V(OCP) SEM
Fig. 6 SEM images of AA2099-T8 alloy polarized to 0.5V
(OCP) in 3.5%NaCl solution: (a) Low magnification; (b)
Typical severe localized corrosion site; (c) High magnification

of framed region in (b)
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