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Effect of Homogenization on the Pitting
Corrosion Behavior of Al-Li-Cu Alloys
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Abstract

Effect of homogenizatioin on the pitting corrosing of Al-Li-Cu and Al-Li-Cu-Zr casting alloys were
investigated metallurgically and electrochemically. Three types of inclusions, Al-Cu, Al-Fe and Si-rich
compounds, were observed among dendrite arms. The only Al-Cu compounds could be solutionized with
homogenization at 793K, but remained even after the treatment for 86.4ks. An anodic Al-Cu compound
which may be T.(AlsLi;Cu) phase dissolved in the early stage of immersion. For the alloys as-cast or
homogenized unitl 0.6ks, the pitting potential changed in the noble direction with the increase of
homogenization time, and the pitting attack ocurred preferentially inside of the cored structure with a
lower Cu concerntration than outside. On the other hand, the alloys homogenized for the longer time
exhibited a nearly constant pitting potential -670mV, and the pitting took place at adjacent region to Al
-Fe compound particles.
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Table 1 Chemical composition of alloys (mass%)

Li Cu Si Fe Na Al

2.33 2.08 0.067 0.21 0.0010 bal.
2.38 2.07 0.15 0.073 0.21 0.0009 bal.
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Microstructures of Al-Li-Cu alloy and Al-Li-Cu-Zr alloy homogenized at 793K.
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Fig. 2 Changes in corrosion potential with
homogenization time for Al-Li-Cu alloy.
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Fig. 3 Changes in polarization curves with
homogenization time at 793K for Al-Li

-Cu alloy.
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Fig. 4 Changes in polarization curves with
homogenization for 86.4ks at 793K for Al
-Li-Cu-Zr alloy.
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Fig. 5 Changes in pitting potential (E,;) and re-
passivation potential (E.,) with homogen-
ization time at 793K.
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Fig. 6 (a) Changes in minimum copper concentra-
tion with homogenization at 793K. (b)
Comparison of the pitting potential
measuared with that calculated from the
equation E,;=-744+92[mass%Cu]'? (
vs. SCE).
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Fig. 7 Micrographs of pitting for as-cast alloys
polarized at -680mV (E,,+35mV) for 1.8
ks.
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Morphologies of pitting for Al-Li-Cu alloy homogenized at 793K, when polarized at

the each potential (E,;+35mV) for 1.8ks.
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