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Electrochemical Noise Detection for SCC Behavior for 2024-T351
Aluminium Alloy in Acid NaCl Solution
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Abstract The stress corrosion cracking (SCC) behavior of 2024-T351 aluminium alloy in acid NaCl solution was studied by using the
electrochemical noise technique. The electrochemical noise signal was recorded during the immersion test of the Wedge Opening Loading
(WOL) specimen in the Zero Resistance Ammeter (ZRA) mode. The characteristic parameters were analyzed in time and frequency
domains, respectively. The results indicate that SCC process of AA2024-T351 is not continuous. The current noise could be used to
analyze the nucleation and propagation processes of SCC. During the nucleation period of SCC, the transient peaks could be observed,
which was characterized by the small fluctuation amplitude of the current noise. This implies that the alternating film rupture and re—
passivation process is dominant on the specimen surface. With the immersion time increasing, the characteristic peaks are observed. It is
indicated that the crack propagation occurs. Meanwhile, the amplitude of the characteristic peaks increases and the periodic character
could also be observed. The wavelet decomposition provides a strong tool to distinguish the nucleation and propagation processes of SCC
according to the different current energy distribution.

Keywords 2024-T351 aluminium alloy; stress corrosion cracking; electrochemical noise; slow strain rate testing
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Table 1 Chemical compositions of tested 2024-T351 aluminium alloy (unit: wt%)
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Fig. 6 Current noise PSD of 2024-T351 WOL specimen in acid NaCl solution
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Table 2 Parameters from current PSD of 2024-T351
WOL specimen in acid NaCl solution

BHEB W/(pA>Hz')  k/(Ig(PSD)/10) f/Hz
a 1.43 -1.98 0.0098
b 0.43 -2.16 0.0097
c 1.67 -2.73 0.010
d 4.38 -2.95 0.011
e 2.0 -2.19 0.012
f 16.7 -3.03 0.012
g 20.5 -3.27 0.013
h 47.0 -3.56 0.014
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Fig. 7 Energy distribution vs time plots of
2024-T351 WOL specimen in acid NaCl solution
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