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Exfoliation corrosion and electrochemical impedance spectroscopy of
Al-Cu-Li alloy containing Sc
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Abstract: The effects of aging on the exfoliation corrosion (EXCO) susceptibility of a novel Al-Cu-Li-Zr alloy
containing Sc were studied using EXCO tests and electrochemical impedance spectroscopy (EIS). The results show that
the exfoliation susceptibility of the alloys in EXCO solution from high to low is as follows: over-aged alloy, peak-aged
alloy and under-aged alloy. At early stage of immersion in EXCO solution, the EIS is comprised of a capacitive arc at
high frequency and an inductive arc at low frequency, and the inductive component disappears with the increase of
immersion time. Once exfoliation corrosion occurs, the EIS patterns are comprised of two overlapping capacitive arcs.
The equivalent circuit was designed according to the characteristics of corrosion and the mechanism of electrochemical
corrosion, and all EIS patterns were simulated after the appearance of two capacitive arcs, and the good agreement
between the experiment results and the simulated results is obtained.
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Table 1 Evaluation of exfoliation development of alloys

immersed in EXCO solution for different times

Immersing Aging
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Fig.1  Representative exfoliation morphologies of alloys
immersed in EXCO solution: (a) Under-aged, 72 h; (b) Peak-
aged 48 h; (c) Over-aged, 24 h
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Fig.6 Equivalent circuit for exfoliation corrosion of alloy in

EXCO solution
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