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Fig.3 Corrosion morphologies of LY12CZ aluminium alloy after EIS test at different anodic potential steps (a) pitting corro—

sion emerged at =500 mV, (b) the number of pittings increased at —470 mV, (c) propagation of pitting corrosion at

-400 mV

Fig.4 Electrochemical equivalent circuit for LY12CZ a-
luminium alloy and Al clad LY12CZ alloy.R, is
electrolyte resistance. (), is constant phase angle
element of oxide films. R, is electrical resis—

tance of oxide films. Q, is constant phase angle

element of corrosion reaction. R, is charge
transfer resistance
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Fig.5 Electrical resistance of oxide films R, and
charge transfer resistance R, of LY12CZ alu-

minium alloy as a function of potential
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Fig.6 EIS plots of Al clad LY12CZ alloy at different anodic potential steps in 0.1 mol/L. NaCl solution

I/ mA-cm?

Fig.7 Anodic polarization curve of Al clad LY12CZ al-
loy in 0.1 mol/L NaCl solution
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(a) EIS plots at

=590 mV; (b) EIS plots at =580 mV, -570 mV and -560 mV respectively; (c¢) EIS plots at several anodic po—
tentials from =550 mV to -420 mV; (d) EIS plots at several anodic potentials from —410 mV to -300 mV
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Fig.8 Corrosion morphologies of Al clad LY12CZ alloy after EIS test at different anodic potential steps

(a) pitting corrosion

emerged at =530 mV, (b) the number of pittings increased at —420 mV, (c) pitting areas enlarged at —330 mV
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Fig.9 Electrical resistance of oxide films R, and charge
transfer resistance R, of Al clad LY12CZ alloy as

a function of potential
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EIS CHARACTERISTIC OF LY12CZ ALUMINIUM ALLOY WITH
ALUMINIUM CLAD UNDER ANODIC POLARIZATION
IN NaCl SOLUTION

ZHANG Zheng', SONG Shizhe'?, TAO Lei'
(1. School of Materials Science and Engineering, Tianjin University, Tianjin 300072;
2. State Key Laboratory for Corrosion and Protection, Institute of Metal Research,
Chinese Academy of Sciences, Shenyang 110016)

Abstract: The corrosion processes of LY12CZ aluminium alloy and Al clad LY12CZ alloy were studied by
electrochemical impedance spectroscope (EIS)  under anodic potential steps in 0.1 mol/L. NaCl solution.
According to the characteristics of EIS, the electrochemical equivalent circuit was established. The corrosion
mechanisms of the aluminium alloys were further analyzed. The results showed that the EIS characteristics of
LY12CZ aluminium alloy and Al clad LY12CZ alloy are similar during the corrosion processes. Their Nyquist
plots both consist of two capacitive arcs. During the pitting propagation of Al clad LY12CZ alloy, the radius of
capacitive arcs in Nyquist plot increased temporarily, because the oxide films between in LY12CZ and
aluminium clad inhibited the pitting propagation.

Key words: EIS, LY12CZ aluminium alloy, Al clad



