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Table 1 Nominal composition of aluminum

alloy LC4(mass fraction, %)

Zn Mg Cu Mn Cr Fe Si Al

6.05 2.30 1.70 0.40 0.175 < 0.50 < 0.50 Balance
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Fig. 2 Potentiaktime records during test of L.C4
a—115 min; b —354 min; ¢—3 008 min; d —3 357 min
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Fig. 3 SPD curves corresponding to Fig. 2
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Table 2 Parameters acquired during
EN test of LC4

Curve  k/(dB,sHz ') f/Hz Sk S¢
a - 43.57 0.24 1.59 4.41
b - 26.2 0.15 0.77 14. 02
¢ - 20.37 1.9 8.58 0. 84
d -31.13 0.2 1.12 6.18
Cie/Cpy
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Fig. 4 Equivalent circuit of LC4 in neutral

sodium chloride solution
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Table 3 Result of simulation
Immersion R, R./(10®  C./(1077 RyJ(Q Ro/(Q  Coul(107* R/(10* cJ/(107*
time/min /(Qem™2)  Qrem %)  Feem?) = ™ em™? F*cm?) " Qeem™?)  Feem?d) "
67  7.0642  7.0642  6.8875  0.75983 111.11 8.2552  2.8703 0.65857 0.30714 9.0791 0.94843
5775  7.4621  10.004  4.1092  0.83413 60.801 13.986  3.6418 0.7432 3.5083  1.6446 0.92896
7160 6.7730  8.2850  3.1542  0.85278 61.523 14.494  2.5169 0.78175 2.4502  2.0665 0.9255
§655 9.3578  8.6850  1.7565  0.88887 74.979 25.867  3.1898 0.71298 2.0935  1.7489 0.92073
10060 9.0687  12.716 1.6408  0.89108 84.918 26.957  3.8098 0.71818 6.4126  6.4424 0.88855
65000  32.988  9.0914  3.1900  0.73177 204.23 30.250  4.9569 0.64649 5.6507  3.4825 0.93346
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Features of electrochemical noise during pitting corrosion of

LC4 aluminum alloy in 2. 0% NaC(l solution

CAO Fahe', CHENG Yingliang', ZHANG Zhao',
ZHANG Jianqing" >, WANG Jiarming', CAO Chu-nan" *
(1. Department of Chemistry, Zhejiang University, Hangzhou 310027, P, R. China;

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

Chinese Academy of Sciences, Shenyang 110015, P. R. China)

[ Abstract] The features of electrochemical noise (EN) of superstrength LC4 aluminum alloy in 2. 0% NaCl solution during pitting

corrosion were investigated. The results show that all the ENs observed are low frequency noises and the white noise( P,) which is

independent of frequency in the super low frequency domain and changes to the 1/{* noise with the increasing of frequency. Each pit

on the surface of corroding electrode corresponds to sudden jump of electrode potential in time domain. During induced duration of pit-

ting corrosion, the level of white noise and the value of cut-off frequency (f.) increase with the increase of immersion time, while the

absolute value of slope of SPD curve’ s linear part decreases. On the other hand, the above three parameters change in the opposite dir

rection after a pot or a series pits are formed. Based on the EIS displays of LC4 aluminum alloy at various immersion time, one kinds

of equivalent were proposed as their physical models. The relation between impedance characteristics and structure and properties of

oxide film were discussed.

[ Key words] 1.C4 aluminum alloy; pitting corrosion; electrochemical noise; electrochemical impedance spectroscopy; equivalent

circuit
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