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Electrochemical Corrosion Behavior of 2A12 Aluminum Alloy
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( College of Metallurgy and Material Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: A research has been conducted on the electrochemical behavior of 2A12 aluminum alloy in NaCl
solutions with different concentration, pH value and temperature by adopting electrochemical impedance spectroscopy
(EIS) and electrochemical impedance spectroscopy (EIS). The results show that the influence of solution concentration,
pH value and temperature on corrosion resistance of 2A12 aluminum alloy in NaCl solutions follows the following
order: pH value, temperature, concentration. The corrosion resistance of 2A12 aluminum alloy deteriorates with the
increase of NaCl concentration. The corrosion resistance of 2A12 aluminum alloy decreases with the increase of NaCl
solution concentration; the higher the NaCl solution temperature is, the higher the corrosion current density Icorr will
be, with the corrosion resistance of 2A12 aluminum alloy decreasing as well. The corrosion resistance of the alloy is
the strongest under the neutral solution condition, while the worst under the alkaline condition. The corrosion current
density Icorr increases with the decrease of pH value under the acid condition, with the corrosion resistance of the alloy
decreasing simultaneously.
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Table 1 Chemical components of 2A12 aluminum alloy

L% Al Cu Mg Si  Zn  Mn Ti
R /% At 3.8~49 1.2~18 < 0.5 < 0.3 0.3~09 <0.15
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Table 2 Orthogonal experimental factor level table of

electrochemical corrosion behavior of 2A12 aluminum alloy

[R 28K NaCl 5 5051 /% pH {8 T /°C
I 0.5 3 25
I 2.0 5 35
m 3.5 7 45
\% 5.0 10 55
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Fig. 1 Polarization curves of 2A12 aluminum alloy in
different NaCl solutions
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2A12 aluminum alloy in different NaCl solutions
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Table 3  EIS fitting results of 2A12 aluminum alloy in different NaCl solutions

PR R/(Q-om’) R/(Q-em’) Y/(S-em ™) n, RAQ-em) Y A(Sem™s”) m
0.5%-3-25 9.72 6661 1.74E-4 0.819
0.5%-5-35 7.83 11 090 2.20E-4 0.789
0.5%-7-45 6.27 14 890 1.14E-4 0.869
0.5%-10-55 9.93 11.36 4.55E-4 0.889 186.9 2.54E-2 0.641
2.0%-3-35 11.45 1290 1.56E-4 0.871
2.0%-5-25 27.38 18 650 2.49E-4 0.770
2.0%-7-55 25.28 3515 1.19E-4 0.874
2.0%-10-45 25.95 6.831 8.34E-4 0.785 77.39 2.683E-2 0.647
3.5%-3-45 16.44 654 1.73E-4 0.905
3.5%-5-55 26.04 908.9 1.71E-4 0.829
3.5%-7-25 8.808 20710 1.52E-4 0.846
3.5%-10-35 5.864 8.707 1.28E-3 0.881 152.6 2.11E-2 0.651
5.0%-3-55 3.822 264.5 2.94E-4 0.819
5.0%-5-45 11.68 1585 2.41E-4 0.863
5.0%-7-35 34.69 9980 1.44E-4 0.828
5.0%-10-25 5.874 76.51 2.02E-4 0.812 452.4 7.95E-3 0.872

33 EXRWERSW

AR 1Y PR R S HKSP-#E LLS - HE Minitab
17 80F H 3 A BOE A0 2 ks o R il F 57 2 J ol ik
BERMER, EARASIFRE-NRI¥SH, —
PRI, T o e A7 % R UK ) ol sk B 22 ) 9 T —
FIoe R M HIk, R T RFEHIEN 2A12 A& TE
ANTR) NaCl ¥ 38 HH i J8 il v R i 4 38, AR DR 1
PRI Pl L A AR P 48 A 0 Lk — 2P i T T
8o TEMAL I ZE b 3 A Ak X R ] Tafel #hfEvE,
A DURAF L il e i 25 B, AR RS R AL L BE R,
AT DL A2 E BB LA I S ECR TS . AR IE
ARG ks LA SR I A R a3k 4 o, R 41
AT LA, Bk A R, BEARL G Bk
FEHLBHE R, it/

x4 EXHWERR

Table 4 Results of orthogonal experiments

- E

ER s 7 ‘ = ;
NaCl Bt 5348 /% pH{H W /C I,/ (Aem™)R/Q-cm

1 0.5 3 25 1.82E-5 6661

2 0.5 5 35 2.72E-6 11 090

3 0.5 7 45 2.22E-6 14 890

4 0.5 10 55 1.80E-4 198.26

5 2.0 3 35 2.86E-5 1290

6 2.0 5 25 1.61E-6 18 650

7 2.0 7 55 2.19E-5 3515

8 2.0 10 45 2.04E-4 84

9 3.5 3 45 5.78E-5 654

10 3.5 5 55 3.39E-5 908

11 3.5 7 25 1.51E-6 20710
12 3.5 10 35 2.02E-4 161

13 5.0 3 55 1.79E-4 264

14 5.0 5 45 2.50E-5 1585
15 5.0 7 35 9.95E-6 9980

16 5.0 10 25 1.21E-4 528
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Table 5 Analysis of orthogonal experiment results of

electrochemical corrosion behavior of
2A12 aluminum alloy

B Lo R,

MW =g onm WE RE  pHfi W
1 5.08E-5 7.09E-5 3.56E-5 8210 2217 11 637
1 6.40E-5 1.58E-5 6.08E-5 5 885 8 058 5630
m 7.38E-5 8.90E-6 7.23E-5 5609 12274 4303
\% 8.37E-5 1.77E-4 1.04E-4 3090 243 1222

W= R 3.30E-5 1.68E-4 6.81E-5 5120 12031 10416
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Fig. 4 Relationship between the concentration of solution and
the electrochemical corrosion behavior of

2A12 aluminum alloy
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Fig. 5 Relationship between the pH value of solution and the
electrochemical corrosion behavior of 2A12 aluminum alloy
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