28 o5 2 B X @ L & Vol. 28 No. 5
2015 4 10 A CHINA SURFACE ENGINEERING October 2015

doi: 10.11933/j. issn. 1007-9289. 2015. 05. 017

Bt BT iR BRI E F RN RS & E 08 ey 7200

BORURE' . SKRIFERR ANVRWL, JEFEM, £ &
(L WA BORBITE IR 6 20 BRI 0 L3 1024425 2. JESL TR APRHRRE 5 DA B . JL3 100029)

WO AR R T S BT R 6 4R 4 A B S ok i e R L SR P B S A £ it £ AN Tl 2k T T L R
5083 M A& fE AR EE Cu (1 3. 5% NaCl i i 1Y HL AL 24 8 D AT o0 R A Ak 2 58 i BELBE i T 5 B 6 B 15 1
J2 U B i B 35 300 1) T 03 R A G 2 TR 2 XS 48 B W BRI AR AR I O . SRR UL WP Cut MR T 70 pe/L
B, Xt 5083 4845 4 A I o a3 B 5 MR A, 24 Cu® ' e B R 3k B N (L R 4R A 4 10 8 ol 4 S N L RE VR B B TS MR R Y
BA4AE 3.5% NaCl¥E A 4 Kt & A b, IR 2 HP A B 75 77 Cu, O 5 NaCl g i RN AR B Co*t [ ¥k J2
BB B X 48 A A HE R B T i A R R )

KRR B2 AALTEHT 5083 S 4 ISk

FESZES: TGI74.44; TG113.23 XHEAFFEEE: A XEHS: 1007-9289(2015)05-0111-05
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Abstract: To understand the influence of copper—based antifouling agent in antifouling paint on Al alloy substrate, the
potentiodynamic polarization curve and weight loss tests were used to study the electrochemical corrosion behaviour of
5083 Al alloy in 3. 5% NaCl solution with different contents of Cu’". Electrochemical impedance spectroscopy method
was performed to investigate the coating shielding properties of copper—based self—polishing antifouling paint and acrylic
resin base paint without antifouling agent on Al alloy substrate and the corrosion of substrate. The results show that
when the content of Cu*" is lower than 70 pg/L, there is slight effect on the corrosion rate of 5083 Al alloy, while above
70 pg/L, strong acceleration of corrosion of Al alloy takes place. When the antifouling paint is coated directly on Al al-
loy, the substrate suffers corrosion after immersed in 3. 5% NaCl solution for four days, demonstrating that the penetra-
tion of Cu’" into the paint, which is produced through the reaction between pigment Cu, O in antifouling paint and NaCl
solution, has a negative effect on the corrosion of 5083 Al alloy substrate.
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Table 1 Chemical composition of the 5083 aluminum al-

loy plate (w/ %)

Element Mg Si Cu Zn Mn

Content 4.0-4.9 <4.0 <<0.1 <C0.25 0.4-1.0

Element Ti Cr Fe Al

Content <1.0 0.05-0.25 0-0.4 Bal.
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Fig.1 Polarization curves of the 5083 Al alloy in 3. 5%

NaCl solution with different contents of Cu®"
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Fig. 2 Variation of E,, and E, of the 5083 Al alloy with

Cu®" content in 3. 5% NaCl solution
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Fig. 3 Metallographic images of the 5083 Al alloy immersed in 3. 5% NaCl solution for 21 d with different contents
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Fig. 4 Changes of the corrosion rate of 5083 Al alloy in

3. 5% NaCl solution with different contents of Cu®"
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EIS plots of the antifouling coated 5083 Al alloy sample immersed in 3. 5% NaCl solution
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Fig. 6 EIS plots of the acrylic resin coated 5083 Al alloy sample immersed in 3. 5% NaCl solution
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