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Influence of subsequent-annealing on the oxide layer of AZ91
Mg alloy prepared by plasma electrolytic oxidation

Y. M. Kim, Y. G. Ko, D. H. Shin

Abstract
The influence of the subsequent-annealing (SA) treatment on plasma electrolytic oxidation (PEO)-treated Mg-based alloy
was investigated and the dependence of the dehydration reaction on the SA temperature was also studied. For this purpose,
a series of the SA treatments were carried out on the coated samples at two different temperatures, i.e. 423 and 523 K for
10 h. In contrast to the sample without SA treatment, the sample annealed at 523 K exhibited a significant difference in
term of surface morphology since the MgO content in the oxide layer increased with increasing SA temperature. With
increasing SA temperature, the dehydration of Mg(OH), led to the increase in the relative amount of the MgQO, which was
a hard phase. From the nano-indentation results, the applied loads of the samples were seen to increase as SA temperature
increased. However, the corrosion resistance of the sample annealed at 423 K was higher than that of the samples

annealed at 523 K.
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Table 1. Details of conditions for the present PEO

coating of AZ91 Mg alloy

AZ91 alloy
Anode (Mg-8.29A1-0.83Zn-0.31Mn)
Cathode Stainless steel
KOH KF Na,S5i0;
Blecrolyte | 0vgmr * o00om ' oosm
Current 3
density 25 mA/em
Source AC power supply (20 kW)
Temperature 203K

Intensity

g r

Intensity

Intensity

O A i " [ .I ’
54 52 50 48 46
Binding Energy (e¥)

Fig. 1 XPS data of (a) the sample without SA
treatment, and the samples annealed at (b) 423
and (c) 523 K.
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Fig. 2 Surface morphologies of the oxide layer on the
AZ91 Mg alloy: (a) the sample without SA
treatment, and the samples annealed at (b) 423
and (¢) 523 K.

Mgo ¥3 Zx=E F-4AY 2&7F FEFS
AHoz ZF71E ole, HIEF AU B
A ZAytolAgt, F.AAF o] 3 GukE
o] dojxtomw Mg(OH),IA MgOZel A Hol7}
wAste AsE U MgO Aol %7t 1%
o et Jdldez FUEINSE vl

a9 2+ PEO ¥ AHIE Az91 vtave §
3 38 AHE F 423 9} 523Ke] &% ZHA
gdxzd AN ¥4 zFold. 1Y 2@ F-
g8 E AAEA Fe 2Ae FWUAHoz
PEO Z¥ol & LAY B 7|FE EFstn
A =z ot} 43Fe] BHE AN Ay o
9 2L 7] EAZA ZAHA Adseh 423 K
9] = A F-EAGF AH(2E 20), 71T
T35 FATEE v of F-dAY A AH
I & Ao)E dPY 5 AT A, 523 KY &
L Z3AME vA Fdo] SABAHIE 2c).
Mg(OH), & SWMERUTFZRZ o]Fojx glow, MgO
9o AAFZE AAYLFZoT5]. wetA 19
20004 #EE v4 FEL, F-EAgd g

I HH3oF Q138 Mg(OH),7t MgOE ZHo]3td
Fukgk B3 wW3lo] 7|1 Rolhel olH¥ o
do) P LAY WEHAEE AsAE Ao
asegd,

F-gxge & 7AY g9 wsE A8
71 98 dx=gdyg AEE Ao o2 Ad
g a9 39 Yehdo F-EHEy 2= F
VA5 E HJErr F78ke Ao FEHAG. 9
£ Mg(OH),2l &<ukgo 23 Bl Ao 54

O

—o— without PA o0
—A=423 K o/ ,d
200 F —o—sn3K g AR

—
0
(=

T
0,
™

g
Q’?
N
t

Y

Load {(m\)
T
a

0 500 1000 1500 2000 2500
Displacement (nm)

Fig. 3 Load-displacement curves of the samples
annealed at two SA temperatures.
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Fig. 4 Potentio-dynamic polarization curves of the
samples annealed at two SA temperatures.
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