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ABSTRACT: This paper aims to study the variation of corrosion resistance of 7050 aluminum alloy hard anodic oxide film in
tropical marine atmospheric environment. The hard anodic oxide film was prepared on the surface of 7050 aluminum alloy, and
then it was treated by three processes: non-sealing treatment, boiling water sealing treatment, and chromate sealing treatment.
The corrosion resistance of samples was tested by laboratory multi-factor combined cycle simulation test and outdoor direct ex-
posure of tropical marine atmospheric environment. The change rule of corrosion resistance was analyzed by appearance, po-

larization curve and electrochemical impedance spectroscopy. The corrosion resistance of hard anodizing film without sealing
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treatment is poor. White corrosion products appear on the surface after the first cycle of multi-factor combined cycle test in the

laboratory, and the rating is 5/2xA. After 12 months of outdoor exposure test, the self-corrosion potential of the unclosed film

was —814.88 mV, the self-corrosion current density was 0.307 pA/cm?, the self-corrosion potential of the boiling water sealing

film was —717.86 mV, the self-corrosion current density was 0.177 pA/cm?, the self-corrosion potential of dichromate sealing

film was —703.33 mV, and the self-corrosion current density was 3.82x1072 uA/cm® After 12 months of outdoor exposure, the

impedance modulus of the non-sealing treatment, boiling water sealing treatment, and dichromate sealing treatment at 0.01Hz

were 1.04x10°Q-cm?, 1.51x10°Q-cm?, and 4.76x10°Q-cm?, respectively. The sealing treatment can improve the corrosion resis-

tance of 7050 aluminum alloy hard anodic oxide film, and the sealing corrosion resistance of dichromate is better than that of

boiling water.

KEY WORDS: 7050 aluminum alloy; hard anodic oxide film; chromate seal; boiling water closed; tropical marine atmospheric

environment; corrosion resistance
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Tab.1 Chemical composition of 7050 aluminum alloy
%
N/
B HE R : IR :
Si Fe Cu Mn Mg Cr Zn Ti Al
7050 [liipEagzENA <0.05 0.067 1.91 <0.05 2.11 <0.02 5.51 0.054 A
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Tab.3 Laboratory combined accelerated test method
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Fig.1 Appearance of samples after laboratory accelerated test: a) reference sample and sample
A; b) reference sample and sample B; c¢) Reference sample and sample C
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Tab.4 Appearance rating of samples after laboratory accelerated test
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Fig.2 Appearance of samples after outdoor exposure of Wan-
ning test station: a) sample A; b) sample B; c¢) sample C
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Fig.3 Micromorphology of corrosion products of sample A
exposed outdoor for one year at Wanning test station
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Tab.5 The energy spectrum analysis results of the box region in Fig. 3
%
X3l 2 ¢ o) Na Al Cl Ca
X 1 0.51 64.57 0.64 29.89 2.74 1.65
X 2 0.61 64.17 0.74 29.09 2.63 2.76
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Fig.4 Polarization curve of Wanning test station after
outdoor exposure: a) sample A; b) sample B; ¢) sample C
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Tab.6 Electrochemical parameters obtained from polarization curves
jrivad S ]/ Econ/mV Jeor/(RA-em ™) PR AR/ [mV/(%)] AR5/ [mV /()]
3 —725.20 7.67x1072 123.6 —239.51
A 6 -809.12 1.80x10™" 151.1 -207.94
12 -814.88 3.07x10™" 171.77 -203.84
—672.37 3.03x107° 1047.81 —148.68
B —722.14 2.64x107" 304.78 -336.98
12 —717.86 1.77x107" 346.79 -325.37
—625.00 2.11x107* 248.94 —70.43
C 6 —718.02 9.55%107> 327.16 -325.01
12 —703.33 3.82x107* 337.92 -318.52
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Fig.5 EIS and fitted results for different samples of Wanning test station after outdoor exposure: a) sample A; b) sample B; ¢)
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Fig.6 Equivalent circuits used to model the EIS data of different samples: a) pore exists; b) pore is initially blocked; c¢) pore is

blocked and ion transport is controlled
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Tab.7 Impedance parameters derived from EIS diagram
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3 8.520 5.103x107  0.785 3.727x10° 8.691x10°  1.163x10°°  0.675
A 6 9.577 5.217x10° 0.686 1.581x10° 5.885x10*  3.903x107° 1
12 9.718 6.937x10° 0.578 1.032x10* 1.102x10°  2.507x107° 0.848
2.130x10%  1.025x10™° 0.789 9.808x10°  2.504x10°° 1 4.905x10°  1.470x107  0.274
B 6 9.148x107 2.804x107 0.449 1.205x10° 2.761x107'° 1 3.801x10%  9.339x10  0.885
12 1.004x107% 2.099x1072° 0.163 2.756x10° 7.652x107'° 0.938 1.250x107" 1.381x10° 1.614x10”° 0.514
6.457x10%  1.243x107°  0.922 2.064x10'*  1.933x107  0.143 9.449x107° 1.066x10'® 1.479x107° 0.979
C 6 2325x10%° 2.500x<1077 0.358 2.828x10° 1.809x10° 0.800 1.507x107° 3.533x10° 4.687x107'° 0.965
12 1.694x107%  4.545x107°  0.519 2.270x10°  3.250x107° 1 1.023x107° 8.189x10° 4.250x107'° 0.953
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Tab.8 The energy spectrum analysis results of the box region

in Fig. 3
i T g I [A]/ H 1ZJ.01 1o/ (Q-cm?)
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Fig.7 Diagram of hard anodizing film on aluminum alloy
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