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Fig. 1 Gold contrast ratio of different treated
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Table 1 Anode oxide film thickness and experimental data

W/ R BER/ME/ RERKE/ ﬁislﬁﬁﬁ@/
Vv um pm Hm min
3 1.76 1.14 2.74 0.48 1
10 2.94 2.54 3.24 0.21 1
12 438 3.89 494 0.33 4
14 5.74 5.54 6.17 0.87 5
16 7.56 7.16 7.89 0.19 6
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Fig. 4 Relationship between thickness of anode oxide

film and droplet time under different voltages
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Fig. 6 Open circuit potential curve of anode oxide film
at different voltages
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Fig. 7 Tafel curve of anode oxide film obtained

at different voltages
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Table 2 Corrosion parameters of anode oxide film under
different voltages

MRV ARV A pA AR /Q
8 -0.644 0.213 6207.4
10 -1.292 0.304 1673.9
12 -1.328 9.138 4867.4
14 -0.998 0.245 16 782.6
16 -0.353 1.523 21 866.3

e 2 Al A1, RN 16 VI BN EAL IR A TS
TS A B B B A R vy, DRI GBS AR SR AR B A
it ot ek R 5 T R TR R 12 VO PR S A Y T S
T e 2%

TE 41BN 3.5% [ NaCl i, XA [A] H
JE T 00 PR AR 7 28 H BHR S, TS A8 e B AT
TN 8~9 FF/R .

60

—=—8V;
50k —e— 10 V;
—a— 12 V;

s —7 14 V;
—e— 16V

0 20 m) 60 80 100 120 140
VAlLS)

8 ZARHETHMELER Nyquist

Fig. 8 Nyquist diagram of anode oxide film

at different voltages
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Fig. 9 Bode diagram of anode oxide film
at different voltages
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Fig. 10 Impedance spectrum fitting circuit diagram
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Table 3 Different voltage impedance
spectrum fitting results

HWIE/V R/ R/Q  R/Q C,/uF C,/uF

8 0.033 3042 1950 3.456x10°  4.323x10™
10 2593 105.81 5120 4.687x10° 5.875x107
12 1.811 45.05 73 6.012x10°  2.837x107
14 10.721 42.45 105 7.872x10°  2.196x10™
16 3.076 791 17470 2.891x10° 1.303x10™
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Researches on Environmentally Friendly Anodizing

Study on Anodizing and Properties of 2A96 Aluminum Alloy Surface

YANG Jianjun', WANG Bowen', CHEN Tianou’, FAN Caihe',
LIU Dan’, OU Ling', KUANG Huan', LEI Xinlei'
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2. Zhuzhou Times New Material Technology Co., Ltd, Zhuzhou Hunan 412007, China;
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Abstract: The surface of the aluminum alloy tends to get oxidized to form an oxide film with porosity structure
and poor corrosion resistance. The surface of the 2A96 aluminum alloy was treated by anodizing. Different anodized
films were prepared on the surface of 2A96 aluminum alloy by changing the oxidation voltage in the anodizing
experiment. The surface morphology of each anodized film was observed by the metallographic microscope, while the
thickness of the anodized film was measured by a thickness gauge, and the microhardness tester was used for measuring
the hardness, with spotting experiment for obtaining its drip time, and electrochemical workstation for obtaining its
polarization curve and AC impedance spectrum, and then its corrosion resistance was studied. The results showed that
the thickness, hardness and drip time of the anodized film increased gradually with the increase of voltage within the
measured voltage range (8~16 V), and the corrosion resistance was also enhanced. After the surface anodization of
2A96 aluminum alloy, its performance was significantly improved.

Keywords: aluminum alloy 2A96; anodic oxide film; oxidation voltage; AC impedance spectrum
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