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Abstract: To study the effect of micro-arc oxide coatings on the corrosion and electrochemical behavior of aluminum alloy
under tensile stress, stress corrosion behavior of 7050 aluminum alloy (AA7050) treated by micro-arc oxidation (MAQO) was
studied in a 3.5% NaCl solution using a constant load stress ring.The in-situ electrochemical impedance spectroscopy (EIS)
method was used to evaluate the corrosion failure of the coating under the tensile stress condition with the immersion time, and
the corresponding equivalent circuit model was established. The results show that the MAO coating can improve the corrosion
resistance of AA7050 and reduce the plastic loss of AA7050 in the presence or absence of tensile stress in 3.5% NaCl solution.
Under the tensile stress of 400 MPa, the impedance of the MAO coating firstly decreases and then increases during the stress
corrosion process, and then decreases and finally stabilizes. In addition, the tensile stress of AA7050 promotes the pitting
nucleation and corrosion rate of the matrix under the tensile stress. The loose layer of the MAO coating loses the protection of
the matrix under the tensile stress.
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Fig.1 Schematic diagram of the specimen under constant load
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Table 1 Heat treatment process of 7050 specimen
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Fig.4 XRD patterns of the MAO samples
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Fig.5 Nyqusit diagrams of uncoated sample in 3.5% NaCl solution for 1-721 h under the tensile stress of 400 MPa
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Table 2 Tensile properties of the uncoated and coated samples
after immersed in 3.5% NacCl solution for 721 h under different

tensile stress

Sample ob/MPa co2/MPa  e/% /% Y%

400 MPa with coating 440 420 21.1 2.7 219
400 MPa without coating 390 380 20.5 22 174
0 MPa with coating 485 450 241 62 373

0 MPa without coating 460 430 237 6.0 19.2
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Fig.15 Surface morphologies of samples with corrosion product removed after immersion in 3.5% NaCl solution for 721 h under different

tensile stress
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(c) Central fracture characteristics of uncoated sample
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Fig.16 Tensile fracture morphologies of coated and uncoated specimens corroded in 3.5% NaCl solution for 721 h under tensile stress of 400 MPa
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