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Corrosion Behavior of 2A12 Aluminum Alloy in Combined Environment of
Three Typical Bacterial Species
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ABSTRACT: The paper aims to study the corrosion behavior of 2A12 aluminum alloy, a common material for aircraft, under
the compound environment with three typical strains, namely, sulfate reducing bacteria, iron bacteria and thiobacterium denitri-
fides. The compound bacteria environment in the internal closed parts of airplane was reproduced and the electrochemical prop-
erties and macro microstructure of 2A12 aluminum alloy were characterized through electrochemical impedance, potentiody-
namic polarization curve and stered microscope, revealing the 2A12 aluminum alloy corrosion degree in conformity with colony
and the effect of compound colony over time. Compared with the blank test, it was found that there were obvious cracks and

corrosion pits on the surface of 2A12 aluminum alloy under the compound bacteria environment, and some corrosion products
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and microbial film residues were found in the corrosion pores. In the compound bacterial solution, the minimum corrosion cur-

rent density was 1.12x107° A/cm?, and the maximum was 2.43x107° A/em®. The corrosion rate of 2A12 aluminum alloy is 62.79

times as high as that of the control group and the corrosion depth is 3.41 times as high as that of the control group under the

combined environment of three typical bacterial species. The rule of the influence of compound colonies on the corrosion of

2A12 aluminum alloy is related to the types of colonies, metabolic characteristics and the interaction among various colonies.

KEY WORDS: compound bacteria; corrosion; electrochemistry; microstructure
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Tab.1 Chemical composition of 2A12
JLE Si Cu Mg Zn Mn Ti Ni Fe Al
U % 0.5 3.8 1.2 0.3 0.6 0.15 0.01 0.5 Lt

1.2 EMIEF

AR TE AN B B SR P SR 1~2 ], R
FE BRI PR

BRE LR R 97 5. 0.5 g/L KH,PO,, 1.0 g/L
NH,CI, 0.5 g/L Na,SOy, 0.1 g/LCaCl,, 2.0 g/L MgSO,,

6 mL FLER4N, 1.0 g/L FELERY, 0.3 g/L #7RR4N, 1L
RTINS

BRANE 553 . 0.2 g/L NACI, 0.5 g/L NaNOs,
0.5 g/L MgSO,, 0.5 g/L K,HPO,, 0.5 g/L iR W 2k 4% ,
10.0 g/L #riEmRkE, 15.0 g/L BEhs.

A BAT 5 97 % . 5 g/L Na,S,05-5H,0, 2 g/L
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KNO;, 2g/L KH,PO,, 1g/L NaHCO;, 0.5g/L
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Fig.1 Microstructure of 2A12 aluminum alloy after being soaked in solution for different time
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Tab. 2 Corrosion depth of 2A12 aluminum alloy pum
1# 2 3# 4# St 6# T# 8# ot 10# FME
SCgR 2 120.2 138.2 118.2 119.3 123.2 125.1 126.1 133.2 125.6 121.7 125.1
pogiise:| 343 40.2 36.4 36.8 354 38.7 40.1 36.5 345 332 36.6
—4000
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Fig.2 Macromorphologies of blank parts soaked for 8 d
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Tab.3 Resistance fitting parameters of 2A12 aluminum
alloy soaked in mixed bacterial solution

Time/d R/(Q:em™) C/(uF-em™) R/(Q-cm™)
2 14.6 5.47 3420
4 13.77 11.19 6957
6 16.97 6.37 3396
8 18.98 5.56 3716
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Fig.3 Corrosion AC impedance chart of 2A12 aluminum
alloy: a) microbial environment; b) blank group
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Fig.4 The equivalent circuit
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Tab.4 Resistance fitting parameters of the specimens in
the control group

Time/d R/(Q:em™)  C/(uF-em™)  R/(Q-cm™)
2 9.55 7.38 5154
4 9.13 7.73 7000
6 8.31 12.1 8120
8 9.075 329 14960
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Fig.7 Corrosion polarization curve of 2A12 aluminum
alloy: a) microbial environment; b) blank group
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Tab.5 Polarization curve fitting parameters of 2A12 aluminum alloy immersed in mixed bacterial solution

Time/d E/V J/(x107°A-cm™) B./mV B.,/mV Corrosion rate/(mm-a™")
2 -0.6123 2.27 —749.39 21.55 0.027
4 —0.6468 2.39 —681.60 37.63 0.026
6 —-0.7007 1.12 -380.71 29.03 0.012
8 -0.7604 2.43 -486.94 48.36 0.029
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Tab.6 Polarization curve fitting parameters of the control group
Time/d E/V J/(x10°A-cm™?) B./mV B,/ mV Corrosion rate/(mm-a™")
2 -0.7199 2.59 -896.42 21.03 0.000 31
4 —0.5991 2.66 -701.55 13.08 0.000 32
6 —0.6022 2.96 —437.51 14.30 0.000 35
8 —-0.6434 3.87 -352.4 22.07 0.000 46
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