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Abstract

The characteristics, such as roughness, thickness, microhardness and corrosion resistance, of plasma electrolytic oxide coatings
on AZ91D alloy were investigated under the processing condition of various coating times. The coatings on AZ91D alloy consisted
of MgO, MgAlL,O, and Mg,SiO4 oxides. The surface roughness and thickness of coatings became larger with increasing the coating
time. The microhardness in cross section of coatings was much higher than not only that in surface but that in the conventional
anodic oxide coatings, which increased progressively as the coating time increased. After being immersed in 3.5%NaCl solution and
methyl alcohol, the corrosion resistance of AZ91D alloy was markedly improved by plasma electrolytic oxidation coating treatment,
and the AZ91D alloy coated for 50min revealed excellent corrosion resistance.
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Table 1. Chemical composition of AZ91D alloy.
Ele. Al Zn Mn Si Cu Ni Fe Others Mg
wt% 8.7 0.8 0.12 0.02 0.0045x <0.001 0.0056 <0.0067 Bal.
25 mmXx25 mmXx 1 mme] 7|2 FHshH, oHlEd SFRTE 7F AR, 2 B27F QASHA @7 Flo] ®He] AoA=

ARt Zekzut Ads) Akt FetAE] 34 9t AZ9ID
S 2E|E X 29 STS316L #S 77 =3 g3Fo=
AH&-38ted 5 g/l KOHS} 8 g/l water glass (2Na, - 2SiO; * H,0)
o] Haljo} Foll ¥, wF A 60Hzo| HIEE FHINS
o, S33 4T A WIS 127 A7 F(Cl), 5 3
skt 0.2%7F AZ91D =0l A7FsIATthC2). 217HE Cl3
28] AFE 27k 2.7A9 2.3A (C1:C2=100:85)°]H, A
FATE 20 A/dm’E IABIGT, 102004 505-] tiekst 3
2] AlZke 2 wukS AR Fuke] dHe T 3
e FARIAE A (SEM)C. 2 #Eslg o, vluke] FA 9}
¥HZEE Image analyzer®} SE-17000 XHZEE =4 7|2
SAsIsinh XA SERA7I(XRD)E F2e] #A8ES AL
EA319T}. Vickers FIAIAE7]E 10%7F 50 g2 352 Fof
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o] F7A9 FHEE] WEZ Fig. 20| VR Fjuke] =
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Fig. 2. Variations of thickness and surface roughness of coatings
with increasing coating time.
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Fig. 1. SEM micrographs showing surface morphology and cross section of coatings on AZ91D alloy.
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Fig. 5. XRD patterns of coatings on AZ91D alloy.
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Fig. 3. Magnified microstructures of coatings on AZ91D alloy. _I_,
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(a) wt%
Mg Al Zn Si )

Pl 36.62 2.90 - 8.22 52.26
P2 88.91 9.58 1.51 - -

(b) wt%
Mg Al Zn Si O

Pl 37.50 3.91 - 8.07 50.52

P2 40.30 4.87 - 4.86 49.97
P3 89.19 9.24 1.57 - -

(c) wt%
Mg Al Zn Si )

P1 42.59 5.02 - 7.89 44.50

P2 41.73 9.13 - 5.18 43.96
P3 88.97 9.34 1.69 - -

Fig. 4. EDS analysis of AZ91D alloy coated for (a) 10min, (b) 30min and (c) 50min.
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Fig. 7. Weight loss of the coated AZ91D alloy in (a) 3.5%NaCl solution and (b) methyl alcohol.
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Table 2. Corrosion rates of AZ91D alloy coated with various coating
time in 3.5%NacCl solution.

Co.Rate, (mpy)

Uncoated 2047.0
Coated for 10min 869.2
Coated for 30min 445.0
Coated for 50min 2.1

Table 3. Corrosion rates of AZ91D alloy coated with various
coating time in methyl alcohol.

Co.Rate, (mpy)

Uncoated 3816.4
Coated for 10min 1891.0
Coated for 30min 1198.0
Coated for 50min 5.5
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Fig. 8. Polarization curves for the coated AZ91D alloy in 3.5%NacCl
solution.
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Fig. 9. Polarization curves for the coated AZ91D alloy in methyl
alcohol.
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