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Fig.1 Schematic diagram of MAO process
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Fig.2 Breakdown and structure of MAO coatings: (a, d, g) different coatings; (b, e, h) electron avalanche in different coatings;

(c, f, 1) structure of different coatings
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Fig.3 XRD patterns of typical MAO coatings (a=0.1, 1.2, 11.8)
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Fig.5 Surface morphologies of MAO coatings: (a) a=0.1, (b) a=1.2, and (c) a=11.8
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Fig.6 Cross-sectional morphologies of MAO coatings: (a) a=0.1, (b) a=1.2, and (c¢) a=11.8
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different values of a, treatment time and voltage
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Fig.9 Morphology (a) and element F (b) and O (c) distribution of the area of white frame in Fig.6a
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Fig.10 Morphology (a) and element F (b) and O (c) distribution of the area of white frame in Fig.6b
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Fig.11 Morphology (a) and element F (b) and O (¢) distribution of the area of white frame in Fig.6c
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Fig.12 Potentiodynamic polarization curves of bare AZ61 and

AZ61 with MAO coating
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Fig.13 EIS measurement of MAO coatings: (a) equivalent circuit, where R -the solution resistance between working and reference
electrodes, Rj-the outer loose layer resistance paralleled with constant phase element CPE1, and Rg-the inner dense layer
resistance (including that of coating-substrate interface) paralleled with constant phase element CPE2; (b) impedance-frequency

plots; (c) 8-frequency plots

x1 HEIEUEEERMRLMES KIS B3R
Table 1 Potentiodynamic polarization result and EIS data of MAO coatings

Sample Eecor/Vsce Teore /X 10 Arem™ RJ/Q-cm’ Ri/Q-cm’ Ra /X 10° Q-cm?
Bare AZ61 -1.912 378.6 - - -
MAO coating (a=0.1) -1.611 10.7 45.86 10 290 45016
MAO coating (a=1.2) -0.455 0.453 51.85 13 555 52.243
MAO coating (a=11.8) -1.609 9.6 49.09 10 291 5.9136

R2 AZ61 SRENE LB IHHEIRE
Table 2 Wear rate of bare AZ61 and MAO treated samples (X 107 mmS/N-m)

Bare AZ61 MAO coating (a=0.1) MAO coating (a=1.2) MAO coating (a=11.8)

921+£52.3 1.9+0.3 0.5+0.04 2.6£0.6
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Fig.14 Typical worn surfaces of bare AZ61 (a) and AZ61 with MAO coating of 0=0.1 (b), a=1.2 (c¢) and (d) a=11.8

®3 $EERENWNELERHERE
Table 3 Wear rate of MAO coatings on different Mg alloys

Sample Substrate Coating component Wear rate/X 107 mm3-(N-m)'l
1# AZ61 MgF, and MgO (a=1.2) 0.5+0.04
244 AZ31B MgO and Mg,SiOy 1.48~616.67
34 144 Mg-2Zn-1Gd-0.5Zr alloy MgO, Mg3(PO,),, Casz(POy), and Gd,0s5 80+2.6
44 ™) AZ91D Mg,SiO4, MgO, Mgo.97Zn0.03 and Mg;7Al}, 5~200
3 _ZE.: 'i./[:\, Science and Engineering A[J], 2001, 319-321: 578

1) 3B oA fLf# W h KF-2H,0 5 KOH k1,
A SEIUAVE A2 o . A B TN
R FEL P U T A AR IR R 2 A, o=1.2 1) MgF,+MgO
PRI AL T 2 BB a=0.1 A1 a=11.8 (505, A #EEL
WREE R R 2 5, AL 2 PP T 6K
30%.

2) o=1.2 [] MgF+MgO TS b i 2 HAT A 57 1)
HLAk 22 S T S 2 T AZ61 1) Leor HH 378.6X 107
Alem? JF/NE] 0.453 X 10° Alem® Eor H1-1.912 Viep 35
#-0.455 Vscp, & mim 2 A MOEALIE T 5 ~ 15 5.

3)a=1.2 [f] MgF,+MgO fR 44k 58 2 LA H ()
FERERE, R A AZ6l MBS | 921x 107
mm’/N-m LA 0.5%107° mm*/N-m, 2904 k4
A 2 B AR AR (1.48 X107~ 5X 107 mm*/N-m) ] 1/3 ~
1/10, A0, AWFFUHRAE T — i) 5% vk R S A AL
JR 2 AR 5, B 2B KB A A I B R 4
TAEH

Sk
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Component Mass Fraction, Microstructure and Performance of
MgF,+MgO Micro-Arc Oxidation Coating

Zhang Weiyi, Du Yunhui, Wang Yujie, Zhu Yu, Lu Qin, Zhang Peng
(Beijing Jiaotong University, Beijing 100044, China)

Abstract: In order to improve the electrochemical corrosion and wear performance of MgF,+MgO MAO (micro-arc oxidation) coating on
AZ61 simultaneously, dielectric ordinal discharge was used to weaken the eruption of breakdown melt and hence densify the coating and
enhance its performance. a (MgF,-MgO mass fraction), microstructure, electrochemical corrosion and wear performance of coatings were
investigated. The results show that the weakening effect on eruption of breakdown melt for coating with a=1.2 is obviously better than that
with ¢=0.1 and 11.8. The thickness of inner dense layer is 3.6 um, which is about three times as thick as that of the existing MAO coating.
The impedance of outer loose layer is 13 555 Q~cm2, which is about 30% larger than that of coating with ¢=0.1 and 11.8. E¢o (corrosion
potential) of AZ61 increases from -1.912 to -0.455 Vscg, lcorr (corrosion current density) decreases from 378.6x10° A/cm?® to 0.453x10°®
A/em?® and the wear rate reduces from 921x10”° mm*/N-m to 0.5x10> mm?/N-m of this densified micro-arc oxidation coating.

Key words: micro-arc oxidation coating; composite dielectric ordinal discharge; microstructure; performance
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