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Effect of Natural Environmental Factors on Atmospheric
Corrosion of Aluminum Alloys

ZHANG Zhi-hao, SHU Chang, WANG Jing-cheng”
(Southwest Institute of Technology and Engineering, Chongqing 400039, China)

ABSTRACT: The work aims to study the effect of natural environmental factors on corrosion of aluminum alloys, and explore
the effect law of environmental factors on corrosion of aluminum alloys. The effect of environmental factors on the average
corrosion rate of seven aluminum alloys was analyzed by multi-layer perceptron neural network. The important factors affecting
the corrosion damage of aluminum alloy were CI” deposition rate, SO, deposition rate, NO,deposition rate. The auxiliary factors
were annual rainfall, annual fog and dew hours, relative humidity, annual sunshine hours, temperature, and chemical composi-
tion. The secondary factors were annual precipitation hours and PH of rain. The analysis based on the multi-layer perceptron
neural network effectively demonstrates the effect of environmental factors on the average corrosion rate of aluminum alloys.
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Tab.1 Heat treatment state and chemical composition of seven aluminum alloys (mass fraction, %)

BB AL R S Si Fe Mn Mg Li Zn Ti Al
2B06-T4 <0.2 <0.3 4.05 0.6 2.0 — 0.1 <0.05 S
2D12-T4 0.20 0.30 4.35 0.7 1.5 — 0.10 0.10 PSS

3A21-H24 0.6 0.7 0.2 0.5 0.05 — 0.10 0.15 N
5A05-0 0.50 0.50 0.10 0.4 5.15 — 0.20 — R
7A09-T6 0.5 0.5 0.15 2.5 — 5.6 0.10 PN
7B04-T6 <0.10 0.05~0.25 0.3 23 — 5.75 <0.05 S
5A90-T3 <0.15 <0.20 0.05 — 5.25 1.75 — <0.1 A
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Tab.2 Quantitative values of main environmental parameters of Wanning, Jiangjin and Mohe typical environmental test stations

S — IS =
oy VIR CRRE Rk s ma RSP R RRE
BEE/C XHEE/% BEuh  BEUh iR /mm §&/h *iﬁgﬂ *iﬁgﬁ PIREAIL ) oy g
(mg'm?d") (mgm?d') (mgm?2d")
T 246 86 2154 389 2269 785 348.99 16.16 1.64 5.4
LHE 185 78 1487 461 1203 1220 0.71 76.96 4.01 4.6
By -1.5 64 1942 259 491 50 0.21 3.11 0.32 6.5
R3 THEALFCu.MI. L. Zn SE(RESHE, %)  SI5REATREE | Ab2F B w8 4 - 347 Ji b i 2

Tab.3 Content of Cu, Mg, Li and Zn in seven aluminum alloys
(mass fraction, %)

VR EAA RS e Mg Li Zn
2B06-T4 4.05 2.00 0.001 0.10
2D12-T4 4.35 1.50 0.001 0.10
3A21-H24 0.20 0.05 0.001 0.10
5A05-0 0.10 5.15 0.001 0.20
7TA09-T6 1.60 2.50 0.001 5.60
7B04-T6 1.70 2.30 0.001 5.75
5A90-T3 0.05 5.25 1.75 0.001
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Tab.4 Atmospheric average corrosion rate of seven aluminum alloys

pm/a

55 I I E] /a 2B06-T4 2D12-T4 3A21-H24 5A05-0 7A09-T6 7B04-T6  5A90-T3S
1 2.075 2.737 2.251 0.861 15.417 3.208 1.250

T 3 1.620 1.137 1.491 0.696 5.034 1.970 1.030
5 1.449 1.347 1.561 0.750 5.667 1.509 0.670

1 0.508 0.967 0.522 0.479 2.115 0.295 0.099

TTHE 3 0.389 0.416 0.646 0.414 0.389 0.176 0.112
5 0.220 0.208 0.453 0.223 0.508 0.073 0.142

1 0.001 0.141 0.041 0.118 0.126 0.090 0.001

] 3 0.061 0.029 0.034 0.181 0.045 0.025 0.064
5 0.084 0.105 0.026 0.088 0.050 0.050 0.044
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Fig.1 Residual analysis diagram of neural network model with
average corrosion rate as environmental damage index:
a) exposure periodofl year; b) exposure period of
3 years;c) exposure period of 5 years
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Fig.2 Relative importance diagram of the affecting factor in
neural network model with the average corrosion rate as the
environmental damage index: a) aluminum alloys exposed
tothe atmospheric environment for 1 year; b) aluminum alloys
exposed tothe atmospheric environment for 3 years;
¢) aluminum alloys exposed tothe atmospheric
environment for 5 years
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