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Fabrication and Corrosion Behaviors of Micro—arc Oxidation Coating on
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Abstract: Micro-arc oxidation(MAQO) coating on the LD10 aluminum alloy was fabricated in silicate solution by an AC
bipolar power source. The growth curve of the coating was measured. The microstructure, composition and phase con-
stituents of the coating were analyzed. The corrosion properties of the bare and coated LD10 alloy were compared by the
immersion test, acetic acid accelerated salt spray test, potentiodynamic polarization and electrochemical impedance spec-
troscopy (EIS). The results show that; the MAO coating on LD10 aluminum alloy is composed of y—Al,Osand a small
amout of amorphous phase. In the initial stage of micro—arc oxidation, the ceramic coating mainly grows toward the outer
surface and meanwhile its surface roughness increases rapidly. Then, the growth rate of the coating toward the inner lay-
er gradually increases. Finally, the coating mainly grows inwards. After MAO, the corrosion potential of the LLD10 alloy
increases and its corrosion current density decreases by about two orders of magnitude. The electrochemical impedance modulus
| Z| of the coating is much higher than that of the bare LD10 alloy, and its capacitive loop radius is far higher than that of the
bare LD10 alloy. Therefore, the MAO treatment significantly improves the corrosion resistance of the LLD10 aluminum alloy.
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Table 1  Chemical composition of the LD10 aluminum alloy

(w/ %)
Element Cu Si Fe Mg
Content 3.9-4.8 0.4-1.2 0.7 0.4-0.8
Element Mn Zn Ni Al
Content 0.4-1.0 0.3 0.1 Bal.
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Fig. 1  Schematic diagram of the micro —arc oxidation

device
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Table 2 Duration time of the MAO process (min)

No. 1 2 3 4 5

Time 6 13 17 27 45
No. 6 7 8 9 10
Time 65 95 125 155 190

¥ LD10 55 4 AR R A BREAE i 23 ) B T
1 mol/L NaCl +10 mL/L H,O, & #®& T #4175
W e, B A 4 h, MRS p AR N RFEFNE E
FhrifE GB/T 10125 -1997¢ A AU 1ot i 36 £h
FIRE)FATIREEL 5. K LD10 555 4 A
O AL AR B HE7E 35 CEh il H . I
s 5% NaCl + 2 mL/L CH;COOH. A
Wi R 2 A 1 el AR L B ] 52 0E Dl 100 h
1 500~1 200 ‘5 Wb 4T B A i 11 5 25 B 1
K BE S R ] PARSTAT 2273 i Ak~ A ol I
E LD10 55 4 B 1A F0 00 48 A 58 4 1 1 il £
F, k27 BT (Electrochemical impedance spectros-
copy, EIS), It FH 92 b v Al Ok A H 9K H Al (Sat-
urated calomel electrode, SCE), ¥t i # b A 22, 1.
PEr A Sy W04l A s DU 3 AR L em®, B K
1 mol/L NaCl +10 mL/L H,O,. #%{k #h 414
AN mV/s, EIS ALY 107 ~10° Hz,

2 #R5TE

2.1 ROREMRE &K 2

LD10 #r45  floIR S AL 1 75 A vl 370 8 58 i Ff
[ AZ AR DL 3. FEWIHR 20 min. JiCHL K A6 40 %
HLW S o 102 D O A6 T 4 A o) 39 v O o R AR
R B PR % R T DD o 0 i R R 2 ] AR
i . AE 20~65 min, K i 1 AL AL 4TS AR B R
LY e T TR N AW G R o [ e T
A B, W R BT R fE 65 ~
190 min. B dh F 0 A —SE 41/ KAE L LB B
R AR E - 290 15 A/dm” Ay, Ak

ISR A R A R R AR B R A S
Wl 28 e, i AL O R A I 4R AL 0 300
KoKAEM 5 . H I BE A A A T A 1 Tl
ol 2 AR AR R R XE v B A R AR 9 5
{1 DX AT o [F] A el 20 285 B A R R R

60

1
501‘\
40 11

30 x-l\.

201

Current density / (A-dm?)

10F

0 50 100 150 200
Oxidation time / min
&3 LD10 #7144 oM Ak H 2% B Bl (0] A 48 4k
Fig. 3 Relationships of the current density and oxidation

time of the MAO coating on aluminum alloy
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Fig. 4 Relationships of the thickness and oxidation time

of the MAO coating on LD10 aluminum alloy



LikE|

FRBE AR . 45 . LD10 48 & S IO A0 R A A 1 D Jg v 73

MIE 2T AR o fELHEAS AN AE L R AR K
FEE DU R AR 3 AR A2 55 HLAE 3R T
Fo gy X LEA/IN B TR K AEAE — € R L X )2
EABEER .

Bl 5 9 LD10 4R < Tl o 4 Al f 2 1 A e 12
Wt ST 161 ) 7 A 2 A RO SR A 200 38 5 3% T AL
it 2 PR 3 [] R S T W S T AR
K EJEEZLIMANZ AR E . BEH AR
AT o O S0 A 2 2 T RELARS 32 009 o 3 ek . K qE
38 £ 0/ (o HIC P S T DA SRS 9 D BR ) R B i
/b RELRE J3E 30 i3 ARG L B2 T I e R A K
FE 0~ 65 min, A ff 2 11 5 AL R 20 R OAL 9 R R
R o A VR T DAY A 1Y A il 0 i s A 1

/\.\ﬁ
[

SIO 160 15IO 200
Oxidation time / min

Bl 5 LDI0 48 & 4 i I 4k I 2 T AR R 32 B A1 B )

5 4k i 26

Fig. 5 Relationships of the surface roughness and oxida-

=)

Surface roughness / pm

— N W R L NN
T

(=]

tion time of the MAO coating on LD10 aluminum alloy

(a) Morphology
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Fig. 6 Cross section morphology and composition profile of the MAO coating on LD10 aluminum alloy
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Fig. 9 Surface morphologies of the LD10 aluminum alloy and the MAO coating on LD10 aluminum alloy after salt

spray test
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Table 4 Fitting results of EIS plots of the MAO coating on LLD10 aluminum alloy
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