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Fig. 1 Schematic diagram of exfoliation
corrosion and EIS measurement
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Fig. 2 SEM morphologies of L.C4 alloy

(a) —Surface after 6 h of immersion;
(b) —Section after 12 h of immersion
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Fig. 3 SEM morphologies of L.C4 alloy

surface (a) and section (b) after 24 h of
immersion in EXCO solution
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Fig. 4 SEM morphologeis of LC4 alloy surface (a) and
section(b), (c) after 48 h of immersion in EXCO solution
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Fig. 5 Nyquist plots of impedance of LC4 alloy immersing in EXCO solution for
5h(a), 9h (b), 23 h (c) and 47 h (d)
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Fig. 6 Bode plots of LC4 alloy immersing in
EXCO solution for different time
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Exfoliation corrosion and electrochemical impedance

behavior of LC4 alloy

LI Jirfeng', ZHANG Zhao', CAO Fahe', CHENG Ying liang',
ZHANG Jian-ging" ?, CAO Churnan" ?
(1. Department of Chemistry, Zhejiang University, Hangzhou 310027, China;

2. State Key Laboratory for Metals Corrosion and Protection, Institute of Metals Research,

The Chinese Academy of Sciences, Shenyang 110015, China)

[ Abstract] The exfoliation corrosion and electrochemical impedance spectroscopy of overaged LC4 alloy in EXCO solution were

studied. During the corrosion process, pitting corrosion occurs at grain boundary first, then corrosion propagates along grain boundary

parallel to the alloy surface, the corrosion product accumulates in the grain boundary and lifts the surface. T( MgZn,) phase is welk

distributed due to over-aging heat treatment and intergranular corrosion is detered. As a result, the exfoliation degree is superficial and

the exfoliation morphology displays as localized blisters. After exfoliation, the impedance spectroscopy is composed of two capacitive

arcs, one results from original flat alloy surface, the other from the new interface contacted with the EXCO solution. It is supposed

that exfoliation degree can be judged through the analysis of these two capacitive components.

[ Key words] LC4 aluminum alloy; exfoliation corrosion; electrochemical impedance spectroscopy
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