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Abstract The microstructure, mechanical and electrochemical properties of plasma electrolytic coatings
(PEO) coatings on Mg-4.3 wt%Zn-1.0 wt%Y and Mg-1.0 wt%Zn-2.0 wt%Y alloys prepared by gas atomization,
followed by compaction at 320 for 10 min under the pressure of 700 MPa and sintering at 380 and 420 respec-
tively for 24 h, were investigated, which was compared with the cast Mg-1.0 wi%Zn alloy. All coatings consisting
of MgO and Mg,SiO, oxides showed porous and coarse surface features with some volcano top-like pores dis-
tributed disorderly and cracks between pores. In particular, the surface of coatings on Mg-1.0 wt%Zn-2.0 wt%Y
alloy showed smaller area of pores and cracks compared to the Mg-4.3 wt%Zn-1.0 wt%Y and Mg-1.0 wt%Zn
alloys. The cross section micro-hardness of coatings on the gas atomized Mg-Zn-Y alloys was higher than that on
the cast Mg-1.0 wi%Zn alloy. Additionally, the coated Mg-1.0 wt%Zn-2.0 wt%Y alloy exhibited the best cor-
rosion resistance in 3.5%NaCl solution. It could be concluded that the addition of Y has a beneficial effect on the
formation of protective and hard coatings on Mg alloys by plasma electrolytic oxidation treatment.

Keywords : Plasma electrolytic oxidation, Mg-Zn-Y alloy, Gas atomization, Roughness, Thickness, Micro-hard-
ness, Friction coefficient, Corrosion property.
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Table 1. Compaction and sintering conditions used in this study

Sample

Compaction

Sintering

Mg-1.0 wt%Zn(cast)

Mg-4.3 wit%Zn-1.0 wt%Y (powder)
Mg-1.0 wt%Zn-2.0 wi%Y (powder)

700 MPa at 320°C for 10 min
700 MPa at 320°C for 10 min

For 20 h at 380°C
(Homogeneous treatment)

For 24 h at 380°C
For 24 h at 420°C
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Fig. 1. SEM morphologies of the (a) Mg-4.3 wt%Zn-1.0 wt%Y and (b) Mg-1.0 wt%Zn-2.0 wt%Y alloys powders prepared

by gas atomization.

12
[ —«TMg43zZn-10Y (VMD=32um) | -
2 10 —e— Mg-1.0Zn-2.0Y (VMD=28ym)
K p— ; i
s 70\
] 8L s .‘\\.,
:'g /. i \
- / * . .
" bt \ W
5 6 / R
o | ol /" \
£ / ®
S 4+ /Q/. A
c SR i
P4 3\
2 L B - . E
L, ":}Z:?"l({‘ , .
i H
0 boiaat A i i i L\
1 100

10
Particle size (um)
Fig. 2. Size distribution of powder particles.
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Fig. 3. Microstructures of (a) Mg-1.0 wt%Zn after homogeneous treatment, (b) Mg-4.3 wt%Zn-1.0 wt%Y and (c) Mg-
1.0 wt%Zn-2.0 wt%Y alloys after compaction and sintering.
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Fig. 4. Surface morphologies and image analysis of coat-
ings on (a) Mg-1.0 wt%Zn, (b) Mg-4.3 wt%Zn-1.0 wt%Y
and (¢) Mg-1.0 wi%Zn-2.0 wt%Y alloys.

43 Wt%Zn-1.0 wt%Y T4 Mg-1.0 wt%Zn-2.0 wt%Y
el FAEY sl YA Tt S 2
" Mg-1.0 wt%zZndtZ3t Blasle] Fodslal x4e}
A EEE] 9. 2 49 a¥ sEFEH EH"
7+ el 3% w1k FA ¥uEeE a9 6
o Fepgom Vehigich BE Ao Fulo] 34

g 3eke] £ oF 55 umE WSEh SHEL
o ¥ 2% w3k Z 2ol gk

EDSel|l 93 w|uke) AR BA AE 33 79
VERgel. A Mg, Zn, Y B &%) 02} Siel
Meg-Zn-Y §F SAjel|A] EAEge. 53] AA Y
2 BA3 Mg43 wi%Zn-1.0 wi%YEEe) A5
w2 7nst YEEE Bgo), AAUAE BAg
Mg-1.0 wt%Zn-2.0 wt%Y 35 EAME & Zn
9} Y=g ¥} o|st A, Mg-Zn-Y3E°ll
Al 7ns} Y& AR B ZAYANN Zn, Y
rich 39AMS AR 3T Axe) YX|gh2,
3, 94T IelME 71EHeE Mg, SiE O
o} Aeke] 7Zn, Yol #EUHAT 53 Mglo
Wt%Zn-2.0 wt%Y T ZPgellA] Yol Hef EAH<]
t}. o|2|gt EDSAAZHE] FX Mg-1.0 wi%Zn
3 ARAZE Mg-Zn-Y TF el AR s
28 XA A e AAE a3 8l viepdch

?

BE Mg §EEH] YAT Tl Mg A
o)

MgO, Mg,Si0, ¥ a-Mg?] =7} AEHL
o] AFAEHE FAH IS M09}t Mg,Sio 2
FEZ o|FoA gl 7o FHol=gle olef 7
2 Al3}E-e Zukze) As) Ak} ube]e] o)
e Zefzn) ol=mrt Mg ¥ AdE 74
3= e} AkAhe) BAlsE F3hE AN ukeS o
oA 7)A 3 AR, Eohzet Hel Aks) 9
wxe] Al FAEE A A4S AR M F
23 89l mAe} Al AL FARE Ui
FFol, o|7lel o8 Mgits ol AT
g FAERE Y FH AAER. &, MgSio,
2 B AlFeA AL Aade] B2y I+
B sicgiE FAHG MgSio, AHEkEe] 3
F| 20| Zepznl A Akt Xl AZ31B wkdlE

o X

Substiale

Fig. 5. Cross section morphologies of coatings on (a) Mg-1.0 wt%Zn, (b) Mg-4.3 wt%Zn-1.0 wt%Y and (c) Mg-1.0 wt%Zn-

2.0 wt%Y alloys.
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Fig. 6. Surface roughness and thickness of coatings on
2.0 wt%Y alloys.
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Fig. 7. EDS analyses of coatings on (a) Mg-4.3 wt%Zn-1.0 wt%Y and (b) Mg-1.0 wt%Zn-2.0 wt®%Y alloys.
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Fig. 8. XRD patterns of coatings on Mg-1.0 wt%Zn, Mg-

4.3 wt%Zn-1.0 wt%Y and Mg-1.0 wt%Zn-2.0 wt%Y alloys.
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Fig. 9. Micro-hardness of coatings on Mg-1.0 wt%Zn, Mg-
4.3 wt%Zn-1.0 wt%Y and Mg-1.0 wt%Zn-2.0 wt%Y alloys.
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Fig. 11. Polarization curves in 3.5%NaCl solution for Mg-1.0 wt%Zn, Mg-4.3 wt%Zn-1.0 wt%Y and Mg-1.0 wt%Zn-

2.0 wt%Y alloys.
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