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Tab. 1 Chemical composition of 5083 aluminum alloy

Element Mg Mn Fe Si Cu Al

Content/% 49 05~08 04 04 0.02 Bal
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Tab. 2 Main environmental factors of ND, ZS and QD seawater areas

Sea area factors/(mg-L™")

Time ND ZS QD

Cr HCOy SO/ Cl HCOy SO/7 Cr HCOy SOZ
Jan. 6369 70.52 766.48 15876 150.65 1858.60 17010 144.24 2710.00
Apr. 8431 76.93 1019.61 16438 147.45 1902.80 18414 141.04 2263.82
Jul. 12493 102.57 1466.96 14204 144.24 1731.00 18633 137.83 2196.79
Oct. 13166 129.54 1587.00 13165 107.01 1537.00 18154 140.80 2128.00
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Fig. 1 Polarization curves of AA5083 aluminum alloy in
different concentrations of ClI, HCO; and SO,*. The
sequence is CI-HCO;-SO/(mg- L")
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Tab. 3 The fitting results based on the potentiodynamic polarization curves

Concentration/(mg- L") Parameter
Cr HCO;y SO* E/mV Lo/ (LA - cm?) EymV
5000 50 500 -761 -769 0.728 0.887 -644 -646
5000 50 3000 -844 -834 0.575 0.604 -640 -648
5000 200 500 -896 -908 6.36 5.69 -655 -652
5000 200 3000 -942 -945 0.650 0.718 -595 -585
20000 50 500 -846 -851 2.61 3.29 725 <714
20000 50 3000 -847 -835 0.635 0.605 -748 -735
20000 200 500 -922 916 1.35 1.73 =738 -744
20000 200 3000 -902 -906 1.09 0.984 -740 -741
R4 T B A AR ROV (E
Tab. 4 The data of all factors and their interaction effects
Parameter A B C AB AC BC ABC
Ecor -15.8 -93.8 233 27.0 345 10.0 -6.3
Lo -0.490 1.080 -2.098 -1.576 0.682 -0.824 1.738
E, -102.5 6.3 10.8 -16.5 -21.5 21.3 -16.5
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Fig. 2 The analysis results of significance for corrosion po-

tentials (A) and factorial effects (B)
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Fig. 3 The analysis results of significance for corrosion cur-
rent densities (A) and factorial effects (B)
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C Fig. 5 Nyquist plots of AA5083 aluminum alloy obtained
B in different electrolytes. The sequence is CI-HCO;/
mg-L!
ABC (mg-L7)
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A -1025 R

-120  -90
4 T Bl AL PR O Bt R A AT A R AL R A
5B RN
Fig. 4 The analysis results of significance for breakdown
potentials (A) and factorial effects (B)

JEFE YR /IN T Qo B 386 0 25 WK 25 ok A0 1 34 Jp 041,
T XF Fe A C e X Ry 52 A k. T Cl e JE
ANASEF Ry B HCOy #8386 it i vk /1 |, 2 BH S 4k i

\\g
%ﬁ v

P 6 S570H fi e 02
Fig. 6 Equivalent circuit used for fitting the EIS data!™

P BELIB /DN , i BB 3 . HC O W B2 AN R I, CI
TE AR e JBE I 4 Fi 7 2 B HELBHL R, /N T 10 VR EE I Y
Ro, W] CI ¥ B2 AR IR ek A B 3 %6 b 1 3¢
WAL 2R 25 2R (36 3) , fE77 1E SO 4 T CIr

R 5 AERULIAS BUE
Tab. 5 EIS fitting parameters for different electrolytes®

Factor/(mg-L™") RJ/(Q2-cm?) QJ(WF-cm?) R/(kQ-cm?) Qu/(WF-cm?) R./(kQ-cm?)
5000-50 4.873 9.15 32.94 64.36 104.48
5000-70 9.300 9.44 29.70 75.48 123.18
5000-90 7.184 9.35 20.17 104.34 80.72
5000-130 6.092 10.07 21.30 140.37 93.75
5000-180 8.728 10.60 18.80 157.46 105.21
5000-300 7.153 10.49 16.20 142.63 121.44
15000-50 1.683 9.08 29.38 51.46 111.14
15000-130 2.222 10.01 22.25 111.09 106.03
15000-300 3.705 10.25 20.68 166.10 138.94

a. Sequence is CI-HCO;/(mg-L™)
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Influences of Typical Anions in Seawater Environments on
Corrosion Behaviors of 5083 Aluminum Alloy

TU Yang-fan'?’, FENG Li-ming', FANG Zhi-gang®, LIU Hai-tao’,
JING Ming-hua’, GUAN Yong>"
(1. Department of Materials Science and Engineering, Shandong Jianzhu University, Jinan 250101,
Shandong, China; 2. Naval Academy of Armament, Beijing 100161, China; 3. Institute of
Metal Research, Chinese Academy of Sciences, Shenyang 110016, Liaoning, China)

Abstract: The interaction effects of typical anions, namely, Cl, HCO; and SO.*, presented in seawater environments on corro
sion resistance behaviors of AA5083 aluminum alloy have been studied. The corrosion resistances of the 5083 aluminum alloy in
different simulated seawater environments were tested by factorial analysis method. The polarization curves, the corrosion poten-
tials, corrosion current densities and the breakdown potentials were examined in different concentrations of CI, HCO; and SO.*.
The corrosion behavior was analyzed by electrochemical impedance spectroscopy (EIS). The results showed that both Cl" and
HCOjs could accelerate the pitting corrosion. When the concentration of CI remained constant, the corrosion resistance of AA5083
aluminum alloy increased initially with an increase in the concentration of HCOy5, and then dropped dramatically at 70 ~ 90 mg-L",
which displayed the best corrosion resistance performance. Afterwards, the corrosion resistance increased again. The corrosion cur-
rent density of AA5083 aluminum alloy was not significantly affected by SO,> when the concentrations of CI" and HCO; became
larger. Meanwhile, when the concentration of HCO; was fixed, the charge-transfer resistance of AA5083 aluminum alloy at a lower
Cl concentration was smaller than that at a higher Cl" concentration, and the corrosive ions could easily penetrate the native oxide

film by a redox reaction with the matrix.

Key words: 5083 aluminum alloy; corrosion resistance; electrolyte effect; seawater environment
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