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Table 1 Adding time and amount of Al,O; colloid

Adding amount

Adding time  Adding time/  Amount of Jelectrolvte
/min MAOtime  Al,Oy/mL y

amount/%

3 3/10 500 20

6 6/10 500 20

9 9/10 500 20

6 6/10 300 13

6 6/10 700 26
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Fig.1 XRD patterns of ceramic coatings formed without Al,O3

colloid and with adding Al.O; colloid at different time
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Fig.2 Surface morphologies of ceramic coatings formed without Al,O3 colloid (a) and with adding Al,O3 colloid at different time:

(b) 3 min, (c) 6 min, and (d) 9 min
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Fig.3 Cross-sectional morphologies of ceramic coatings formed
without Al,O3 colloid (a) and with adding Al,O3 colloid at
different time and the corresponding EDS spectra of

ceramic coatings: (b) 3 min, (¢) 6 min, and (d) 9 min

B 4 f1k 2 551, I AlLOg AL Jl i 3
AP 2 L AR NI [ Tl LA B, o R PR
k. TESLIGTEREP, BEE AN AlOs M i 8] [ 48 5
HE Az s, s niA-1.333 V, R IR
B 122 mV; TN AlOsg AR J5 TG et e 37 25 B IR
R ATFEAC 2 DN RS J o ) Sk /s, B/
& T3 A LG AR NN AL O JAAS 1 5 ki 2 41K 245 1 .
Horb 6 min IS IIAN AlLO; IR AT 5 ¥ B B2 2 HAT e i
(T ol P B

-0.4

-0.8+}

1.2+

Voltage, E/V

-16¢

-2.0 . . . .
-10 -8 -6 -4 -2 0
log (i/A-cm?)
B4 RINN AlOs A4 5 AN R i [A] N Al Os B4 A2 B 1 e 2
JZ 5 L AL A A 2
Fig.4 Potentiodynamic polarization curves of ceramic coatings
formed without AIl,O; colloid and with adding Al,O3

colloid at different time
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Table 2 Parameter values of potentiodynamic curves of

ceramic coatings formed without Al,O; colloid and

with adding Al,Os colloid at different time

Adding time Ecor/ V leor/A €m?  Veorlg m2ht
Undoping 1455 4.525%10" 2.025
3 min -1.396 1.088x10° 0.045
6 min -1.382 2.188x10°° 0.009
9 min -1.333 3.356x10°° 0.014
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Fig.5 Impedance diagrams of ceramic coatings formed without
Al;O; colloid and with adding Al.O3 colloid at different

time
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Fig.6 Fitting results of impedance diagrams
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Fig.7 Potentiodynamic polarization curves of ceramic coatings

formed adding different amount Al,O3 colloid
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Table 3  Parameter values of potentiodynamic curves of

ceramic coatings formed with adding different

amounts of Al,O3 colloid

Adding amount/mL  Ecor/V. leor/A€m?  Veonlgm? h?

300 -1.416 8.086x10" 0.334
500 -1.382 2.188x10°° 0.009
700 -1.375 1.644x10°° 0.007
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Properties of AZ91D Composite Ceramic Coatings Formed with Adding Al,O3; Colloid
in MAO Electrolyte

Yao Xiaohong, Xie Penghua, Sun Yonghua, Huo Huidan, Zhang Xiangyu, Tian Linhai
(Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Ceramic coatings were fabricated on AZ91D magnesium alloys by micro-arc oxidation in silicate system with Al.O; colloid
addition. The influences of adding time and amount on chemical composition, microstructure and corrosion resistance of the MAO ceramic
coatings were studied. The results show that the ceramic coating formed with adding Al,O3 colloid at the late period of total oxidation time,
6 min (about 3/5 of the total oxidation time) presents the best corrosion resistance. And the corrosion rate decreases evidently with the
increase of Al,O; colloid dosage. However, the corrosion resistance is hardly influenced when the Al,O; colloid exceeds 20% of the
volume of total electrolyte.

Key words: micro-arc oxidation; Al,O3 colloid; composite ceramic coating; corrosion resistance
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