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Table 1 Composition of AZ91D magnesium alloy

Compoments Al Zn  Mn Fe

Be Si Cu Ni Mg

Content/% 8.8 0.81 0.21 0.002

0.001  0.026

0.0024  0.00032 Bal.

BT AZ91D .G e AN RIS 57 e A7 0 P A A A B PO SRR T B0
Fig.1  Morphologies of MAO films on magnesium alloy AZ91D treated in the solutions containing different additives: (a) M-film
(montmorillonites); (b) E-film(EDTA); and (c) A-film(arabin)
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Table 2 EDS analysis of MAO films on magnesium alloy

AZ91D treated in the solutions containing different

additives
Film No. [©) Na Mg Al
M-film 38.85 0.86 36.18 24.12
E-film 42.15 - 34.08 23.77
A-film 38.69 - 39.20 22.11
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Fig.2 XRD patterns of MAO films on magnesium alloy AZ91D

treated in the solutions containing different additives

2.3 MEBRRmIRES T

30 AZ9NID B R A K 28 1 Tl A AL Ak 2
A FELE 0~ T 3.5% NaCl 7K ¥ 45 (1 20 s A7
Bttt e LW BE &5, ML B A 0N 7E

Potential/V

log(i/A)

B3 AZOID Bk G e AN [ 43% Jon ) P e 0 S SR A REE T 30
oz e A i 22

Fig.3 Potentiodynamic polarization curves of MAO films on
magnesium alloy AZ91D treated in the solutions

containing different additives
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Table 3 Parameters of potentiodynamic polarization curves of MAO films on magnesium alloy AZ91D treated in solutions

containing different additives

Samples Pa Le Icorr/A-cm™ Ecorr/V Rp/Q-cm’

Base 0.0213 0.0258 8.974X10° ~1.504 5.653 X 10?
M-film 0.0476 0.0444 2.767%X107 ~1.413 3.610x 10*
E-film 0.0316 0.0820 5.212x107 ~1.433 1.903 %X 10*
A-film 0.0305 0.0321 2.978X10° ~1.470 2.283X10°
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Effects of Electrolyte Additives on the Performance of Micro-Arc Oxide Films on
AZ91D Magnesium Alloy

Shang Wei'?, Chen Baizhen', Shi Xichang', Xiao Xiang'
(1. Central South University, Changsha 410083, China)
(2. Guilin University of Technology, Guilin 541004, China)

Abstract: Micro-arc oxide (MAO) films were prepared on AZ91D magnesium alloy in an electrolyte bath of aluminate and sodium
hydroxide with different additives such as montmorillonite, EDTA and arabin. The effects of additives on the chemical composition and
corrosion resistance of MAO films were examined by means of SEM, EDS, XRD and potentiodynamic polarization in a 3.5% NaCl
solution. The results show that the morphology of MAO films is like alveolate, and the microstructure is consisted of MgAl,04, MgO and
Mg,SiO4 phases. Compared with the untreated magnesium alloy, the MAO treated specimen exhibits higher corrosion resistance,
especially for the films using montmorillonite as additive.
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