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Abstract: To improve corrosion resistance performance of aluminum alloy, micro/nano — structures were formed by
chemical etching and anodic oxidation methods on the surface of aluminum alloy. Then, anodic oxidation films with excel-
lent anti—corrosion performance were obtained after being chemically modified via a self —assembly layer to improve the
corrosion resistance of aluminum alloys. The surface morphologies and chemical elements of the as—prepared films were
investigated by infrared spectroscopy and SEM. The values of surface roughness were measured by laser scanning confo-
cal microscope. The hydrophilic/hydrophobic and anti—corrosion properties of the films were characterized by optical con-
tact angle meter and electrochemical workstation. The influence of etching time on the surface morphologies and anti—cor-
rosion performance was investigated. The results show that when the etching time is 3 min, the film owns the best corro-
sion resistance performance, the corrosion potential shifted 0. 15 V positively, the corrosion current density decreased
two orders of magnitude compared to bare aluminum alloy, and the static contact angle is 152°at its maximum which is
due to the intact and suitable ratio of the micro/nano-structure of the films under this preparation condition.
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Table 1  Chemical etching time of the sample (min)

Sample CEO0 CE1 CE2 CE3

Time 0 1 3 5

R2 HREKLIZSH

Table 2 Parameters of the anodic oxidation process

Paramaters Values
Cu,so, /(g = L) 45
Oxidation time/min 30
Current/A 0.2
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Surface morphologies for samples before and after etching
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Fig. 2 Surface morphlolgies for anodized films before and after etching
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Fig. 3 Cross section morphologies for anodized films before and after etching
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155

150

145 |

140

135

Contact angle / (°)

130

125 L . ) .
-1 1 2 3 4

Etching time / min

ok
W
(=)}

[ 5 2 il 55 20 e ) A 06 2R i 4k
Fig. 5 Relationships between the etching time and con-

tact angle



5% 33

AL A5 A 2 ok 9 A < PR S I8 A0 32 T 205 4 L s TR A i 87

0. 3 590 2 G A [ AR R AR 2 T A 2 Mk A L 0 A
Lo 5350 g TR R B AR A S5 i o T AR K
(fot =D BEFH [0 BT - it e 2 1 275 4
RS 32 il Ff A BOR L T CE2 A9 42 fish £ e K

2.3 RS R AR

TEZ PR A AL 1 88 G 4 3R 1A 30— 2 B K
VTR o )P A 2 D 4T R 2 T el
g, & 6 & T ifil & A i 1 Tafel 12k, I 6 A]
B0 3 min 2]l B AL B FE G B kA7
Herm iR B — 0. 39 VA HoAth 25 21 ik Ak B 11
FESh BB A A B T 0015 V &£ 47, U % A
w R A T Pl R i 0. i CEL fiT CE3 19 B i
v 7 AH X T CEO &4 T e, vl R Y J5t 5 2
CEL 1 CE3 24k 2% 20 J5 , o3 1h %5 A & & Fh st
T, R 3 2 05 Dl 30 19 45 4 9F R S R R B
CE2 a8 45 k4 A7 75 B G o DRI T 3 BORE b 19 i ok 14
REMS A T & 1A 5 CE2 £E 8 pltda 7 o —0. 2 'V A
J b R g L B T L X AT B R TR IR AL R
AT HEIG . AR FE S ik 9 2 (L)
g 1. 118X 107" A/em?, A0 X T H 2 33 BH W% 48 1k
Ab FE R FE Ah B PR % ORE (3. 295 X
107" A/em®) BEAR T WS4t 9, CEL Al CE3 1 i
Tt R I 9 B 3 1A 1. 458X 107 A/em® I 1. 455 X
107 A/em® 8t e 38 %% B2 14 0 /N AT BB 2 T
R it 2 THDREL R 1) 245 48 5 088 i K T2 1 B TR) 4
TN R BLEE T CL 25 8 b A 50 (% 1 A AN
BN T IE A L R E . R R &
T Ak 2 Z0 i Ak B IS BH AR TR RS2 1 i ik e A
TR KA .

Bl 7 JEFE ALY Bode S, 8] 7 Ca) S 55 % - B

0.8
0.4F
0_

>

S -04f

S osk

Z — CE0

= 12F —CEl
-l.6r  —CE3 CE2  CE3 CEl
_2‘0 1 1 n 1 n 1 1 1 1 1 1 1 1 1 1

-11  -10 -9 -8 -7 -6 -5 -4 -3
lgi / (A-cm™)

6 Z I R i AR A A Hh 2R

Fig. 6 Polarization curves of samples before and after etcing
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