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Table 1 Chemical components of AZ91D magnesium alloy
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Fig.1 Schematic of external electric field-micro arc oxidation

device
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Fig.2 Determination of porosity of coatings: (a) original SEM

image and (b) after conversion
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Fig.3 Zeta potential values of colloid for different pH values
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Fig.4 XRD patterns of MAO coatings treated at different

external voltages
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Fig.5 Surface morphologies of MAO coatings at different external voltages: (a, b) 0V, (c, d) 1000 V, (e, f) 3000 V, and (g, h) 5000 V






%10 ¥

Mk % AZ91D B sidg F B 3 FUMEI AL Z ORI S R bk

<3101 -

(AE F T 0 AL S B FE TR T FLEE A [, Bl A n e
W R TS, IR R, SF L2 A
(1) Zr(OH), ARk T 1T 8 BIFL N BT, REERR T
JE 7K 2B B ZrO, YA FE B FL(B] 5 F13k 2 EDS 43 #r 45
FiR). H4h, BEFAM M BRI T, BT (F)
B IR BB 5 Mg™ RS AE R MgF, YT HE I TR
EMFL (B 5 f13k 2 EDS /T4 RATR). il S
FOBE L AL N, FLBRECE BG4 n g
4 5000 V i, FEER EIL A AT B A, Y
FLAEM 4.75 pm /N E 2 pm £ 47, FLEEZEE M 12.5%
K5 4.5%( ALK 6).

I AR A 3 R v B 2 45 e P 3 3 AL 5 4 2 S ok
PERE TR EZE R . BRI, A,
AZ91D BEA 4TI A PR S JBE 45 W v o A 5 T I
WL, Al S MBS ERE(E 7a), ZEHW
Bl A2 S b iod R e S e A BRI Bl 2 N

=2 ARBEMMBIFZTHES FEEXIEGAH EDS HITER
Table 2 EDS results of various elements in white areas at

different voltages in Fig.5 (at%b)

Voltage/V Zr F o) Mg
1000 1.30 49.13 26.27 23.30
3000 3.17 52.56 20.73 23.54
5000 5.87 54.87 19.56 19.70
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Fig.6 Pore size and porosity of coating at different external voltages
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Table 3 Chemical composition of the MAO coating white
areas on AZ91D Mg alloy at different voltages in
Fig.7 (at%)

\oltage/V Zr F o) Mg
0 0.79 30.41 40.01 28.79
1000 1.95 40.45 35.35 22.25
3000 2.43 42.13 33.09 22.35
5000 5.87 44.87 29.56 19.70
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Fig.7 Cross-section morphologies of MAO coatings at different external voltages: (a) 0 V, (b) 1000 V, (c) 3000 V, and (d) 5000 VV
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Fig.9 Potentiodynamic polarization curves of MAO coating at

different external voltages in 3.5% NaCl solution

* 4 TERESMIBG TIRHEAE 3.5%NaCl AR
Bz
Table 4 Analysis data of potentiodynamic polarization curves

of MAO coating at different external voltages in 3.5%

NaCl solution
Voltage/V leorr/ A €m? Ecor/V Rp/Q-cm?
0 1.1x10°® -1.490 2.71x10*
1000 3.52x107 -1.286 6.71x10*
3000 1.98x10” -1.427 1.60x10°
5000 8.67x10® -1.116 4.16x10°
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external voltages
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Morphology and Corrosion Resistance of Self-sealing Micro-arc Oxidation Coatings of
AZ91D Magnesium Alloys under External Electric Field

Chen Hong!, Huang Jie', Chen Yongnan®, Hao Jianmin*, Ding Yeli®
(1. Chang’an University, Xi’an 710064, China)
(2. Shandong Jiaotong University, Weihai 264200, China)

Abstract: The corrosion resistance of micro-arc oxidation coatings was improved by self-sealing microstructure through an applied
electric field. The relationship between the porous structure of the oxidation coatings and corrosion was investigated by microstructure
analysis. Meanwhile, regularity relations of colloid motion-potential-porous structure during the sealing process was discussed and the
corrosion resistance of the coatings after self-sealing was evaluated by electrochemical corrosion tests. The results show that the porous
structure of the coatings is the channel of corrosive medium, and corrosion resistance can be improved by the self-sealing. In addition,
corrosion resistance exhibits significant dependence on porosity, composition and morphology of sealing. The corrosion resistance can be
improved by self-sealing microstructure obtained by applied electric field.
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