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Abstract: Effect of electrolyte composition and concentration on PEO coating layer were investigated. Mg alloy,
Surface of AZ31 and AZ91 were oxidized using PEO with different electrolyte system, Na-P and Na-Si. and
applied voltage and concentration. We measured thickness, roughness, X-ray crystallographic analysis and breakdown
voltage of the oxidized layer. When increasing concentration of electrolyte, the thickness of oxide layer also
increased too. And roughness also increased as concentration of electrolyte increasing. Breakdown voltage of coated
layer showed same behavior, the voltage goes high as increasing thickness of coating layer, as increasing
concentration of electrolyte, and increasing applied voltage of PEO. Mg,SiO4 phase were observed as well as MgO.
Keywords: PEO, crystal structure, electrolyte, breakdown voltage
1.ME2 < Aot 73, U= SoA FiAo=z Y]so] A
so] @xfo] ol=1 9t o 7|49 WS gRE
Plasma Electrolytic Oxidation(c]s} PEO)7} 194]  aluminumo] &FEo} I, HlFo] o 7HEi 27
71o] Lelxl ol% #XotS YRR Lol Mt ©f £ magnesiumdt 1 FFo] et APE ICHA]
Sepxol MsjAet Bgol ofgt AurKel ojg 2 g WESHA 23 Awo] 9t ol Mg I Mg %*%94
£ 7]%0] 19999 Yerokhin = [1]o] <5} ¥ 1ng o] ZHHo] HJojxloz Alo] v|sto] &917] wi&ld,
T35 el ¥UAL Ae Mgel TG 540

a. Corresponding author; bykim@inu.ac.kr

Copyright ©2016 KIEEME. All rights reserved.
This is an Open-Access article distributed under the terms of the Creative Commons
Attribution  Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

= g2AE Wl g7l 3 BT 9ol 17 g

o, ol £ ssHA WY YR Mg FIEE B
Wo] Ualgo] Wop Abgol Aatol w3 9ict [2].

/\é Sk

o

ojfl Mg®| &4 & Het 7leE=AE VI



226 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 29, No. 4, pp. 225-230, April 2016: J.-H. Ham et al.

o] & RUAY7[=Q otetiolAd, sMIAY, =g
5ol A SHAITE Mgof steld &S eARlsH
=5}l ofAlz BEG WEo| with PEO Al
HO aluminate, silicate, tungstate, chromate,
phosphate 59 ZZ2] &M & matrixs &
Zog sto] nAY, DARS B2 EE AFE A7}
tol 24 mHlo] Zet=uhs WA =N BH A
. o] Ahetsol AAv]sut gEof W
A=, AHEEE Asidat A
Z2719] "Wato] mef £/do] o
ds 4 A PEOAZ] A9
S+ [5.6], Aslidof oist
[10,11] ¥ PEO A&Al7t

o 1l & rpt

ol

ot
o
ogh
2
>
N

¢

ol
Ol

oy

el

e

2 _{),

2

oo
af
Lo

ae!
g3l
o
ro

N

],
2 A7 [10,12.13}50] chsbA AL Yt
FME Mg F3 URAY 3RS stel &
o] ul@A ALGEEI} e MeA T
A7313} AZ919] EAS PEOZ Aejsht] 9lolA A
uel smel FRO Wald] G2 GFL wlL W
STt

2
o

2 (& ol ru oQ Jz fo

=
NC)
18

SRR
B

o 18 ofn
ot
o

Aol AMgE PEO Al o AFtofAfet
A& AMgstict. PEO A2]l3A2 plus A
200~600 V7HR] Z=ASIHA] minus QA7IAAL&

2 siglon, HAEL 400 ps = QI7FEQIOH

AlIZEe 2,000 psoez2 = 2400 psE 39

(pulse) T = 5tof QUAZIE|QTt BHA AR b&
= 7|1%¥2=2 dto v|ustqlet. A8-H phosphate £
AL 1x} =220 NaH,PO,s2H,0 6~18 g/ ¢,
NaOH 4~12 g/ (9] === 23t A &A|5to
ARSI T MRS Na,SiOs 12 g/ ¢, NaOH 8 g/
¢ 9] silicatelsd 2 AMEsHITH APl At &4

2 # 1k # 20 LERAQIC

a1

e do © 8
[ 2 < o off

Table 1. PEO Treatment conditions of AZ31 and AZ91 Mg
alloy, in Na-P electrolyte.

Solution(g/ L
Applied &)
Voltage Treatment
v Time (min) NaH,PO,2H,0
N (rmin) NabFOr2H; NaOH
Exp. 3
400 5 12
15 10
18 12

Table 2. Sodium silicate electrolyte for PEO process in AZ31,
AZ91 Mg alloy.

Applied Solution(g/ L)
Treatment

Voltage

Time(min)

V) Na,SiOs NaOH

Exp. 4 200
300
400 5 12 8
500
600

F3A1Z1 Mg alloyA|H
g O 60°CY ZFol
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Quanix 7500(Automation Dr. NixA}, Germany)z
E2XS sl9on, 2% S] 301(MitutoyoA}l, Japan)
A2 EXA7]E ARSI EH morphology= SNE-
3200N (SecA}, Korea)?] SEM& o]&sto #AstY
.}, Atshmato] AxXAke. X-Ray Diffractometer Empyrean
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Fig. 1. Thickness of PEO coating layers with different electrolyte
concentrations. Each sample treated at 400 V for 5 min.
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Fig. 2. Surface roughness of the coating layers with different
electrolyte concentrations. Each sample treated at 400 V for 5 min.
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Fig. 3. XRD patterns of the PEO coated AZ31surface with
electrolyte, treated in 2.0% Na-P electrolyte for 5 min.
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Fig. 4. XRD patterns of the PEO coated AZ9lsurface with
different electrolyte concentrations, treated at 400 V for 5 min.
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Fig. 5. XRD patterns of the PEO coated AZ3lsurface with
different applied voltage, treated in Na-Si electrolyte for 5 min.
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Fig. 6. XRD patterns of the PEO coated AZ9lsurface with
different applied voltage, treated in Na-Si electrolyte for 5 min.
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