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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,SiOs phase were observed as well as MgO.
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Table 1. PEO Treatment conditions of AZ31 and AZ91 Mg
alloy, in Na-P electrolyte.

Solution(g/ L
Applied &)
Voltage Treatment
A% 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,SiO; NaOH

Exp. 4 200
300
400 5 12 8
500
600
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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.

Holch &, 4tstmar Fo] SA7F FAYRA A7]A
gro] AX|A E1 o]o] w2t breakdown voltage&™
ThetA] AR "ot olz Qlsl doidor A2 oy
A19] plasma Btt= 2 oUA]E 2= 2 plasma’t
BUHO] ABEE, o]2 Qlsto] A7 AduRle=z Z
plasmago°| B & craterg T2 ZHO| 7|7 Hi
o] & crater TFo] BEHO AA7|= AR AXA 2

Zolct.

Mol sEwisto] ©e Alg BWS SEMOoR A
sle o We ol AEY w 7% 2717t APy
AL, AT 7180 £Abs 7bg wolkth v sy
5} BolUAE J1ge] Ak AR WAY 7|2
o] @l Fojst Zlo] FAQIE|9L AZ31F} AZ91o]
Akt Hake wort



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

Intensity [a.u]

2-Theta [6]

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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