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Electrochemical noise of crack initiation and propagation of
AA7075 aluminium alloy during stress corrosion cracking
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Abstract: The initiation and propagation process of stress corrosion cracking of AA7075 high strength aluminium alloy
were investigated by electrochemical noise in 3%NaCl (mass fraction) solution by a constant strain test device. The
results show that the propagation of cracks can produce the intensive and regular potential and current noise peaks. In
addition, the beginning time and frequency of noise peaks are consistent with the initiation and growth process of cracks
via online 3D microscope observation. By the shape and lifespan analysis of noise peaks, the advance of cracks is an
intermittent process obviously. The deepening process of crack is almost inhibited due to the relaxation of stress on the
C-ring specimen. Meanwhile, the dense short-time noise peaks can be observed, which is possibly induced by the
metastable pit corrosion along the crack mouth.
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Table 1 Chemical composition of AA7075 (mass fraction, %)

Zn Mg Cu Fe Si
5.1-6.1 2.1-2.9 1.2-2.0 0.5 0.4
Mn Cr Ti Al
0.3 0.18-0.28 0.2 Bal.
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Fig. 1 Dimensions of AA7075 C-ring type stress-corrosion

specimen (Unit: mm)
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Fig. 2 Electrolytic cell for C-ring specimen: (a) Schematic
diagram; (b) Corresponding photograph (wrapped by silicone

tube for constant temperature)
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Fig. 3 ECN and corrosion morphologies of C-ring in initial stage corrosion after different soaking time: (a), (a) 12 h; (b), (b’) 36 h;
(c), (¢') 58 h; (d), (d') 72 h
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Fig.4 Crack evolution of AA7075 C-ring immersed in 3% NacCl solution under constant strain for different time: (a) 5 d; (b) 6 d
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Fig. 5 Crack orientation of AA7075 C-ring sample along grain boundary: (a) Unidirectional; (b) Bidirectional development
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Fig. 6 Corrosion morphologies at latter stage of AA7075 C-ring immersed in 3%NacCl solution for different time: (a) 6 d; (b) 8 d
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Fig. 7 ECN of crack initiation and development of AA7075 specimen under constant strain for different time: (a) 5 d; (b) 6 d; (c)

Enlargement of Fig. 5(a); (d) Enlargement of Fig. 5(b)
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Fig. 8 ECN of AA7075 specimen at latter stage of cracking growth: (a) ECN in 7 d; (b) Enlargement of typical peak in Fig. 8(a)
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