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ABSTRACT
The corrosion behavior of AZ91D magnesium alloy with or without anodization  was

investigated. For the non-anodized alloy, both immersion and potentiodynamic polarization tests

conducted in 3.5 wt% NaCl solution were employed for corrosion resistance evaluation. In acidic

solution ( pH = 2 ), the results revealed that both the matrix phase ( ) and the precipitate ( ,

Mg
17
Al

12
, intermetallic compound ) were severely corroded. However, in neutral and in alkaline

solutions, phase had a higher resistance to corrosion than phase. The better corrosion

resistance of phase was attributed to its high Al content. The anodized film formed on AZ91D

magnesium alloy might be dissolved in acidic solution. In neutral and alkaline solutions, however,

the anodized films were rather stable.
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1 . AZ91D 

Table 1. Chemical composition of die-casted AZ91D

Mg alloy (wt%).

1 . AZ91D 

Fig.1 Microstructure of die-casted AZ91D Mg alloy.

2 . SEM AZ91D 

Fig.2 SEM micrograph showing the surface

morphology of AZ91D Mg alloy after

anodization treatment.
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3 . SEM AZ91D 

Fig.3 SEM micrograph showing the cross-section

microstructure of AZ91D Mg alloy after

anodization treatment.

4 . AZ91D X , A

; B

Fig.4 X-ray spectra of AZ91D Mg alloy, A: as-

casted ; B: anodized. 

( a )

( b )

5 . (a) (b) 25 -pH

Fig.5 Potential-pH diagrams for (a) Mg- H
2
O

system, (b) Al-H
2
O system, at 25 .
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6 . SEM AZ91D 

pH 3.5 wt % NaCl 15

(a) pH = 2.0 (b)

pH = 6.1 (c) pH = 12.0

Fig.6 SEM micrographs showing surface

morphology of die-casted AZ91D Mg alloy

after exposure in   NaCl solution, with various

pH for 15 min, (a) pH = 2.0, (b) pH = 6.1, and

(c) pH = 12.0.

7 . SEM AZ91D 

pH 3.5 wt % NaCl 60

(a) pH = 2.0 (b)

pH = 6.1 (c) pH = 12.0

Fig.7 SEM micrographs showing surface

morphology of die-casted AZ91D Mg alloy

after exposure in  NaCl solution, with various

pH for 60 min, (a) pH = 2.0, (b) pH = 6.1, and

(c) pH = 12.0.
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8 . SEM AZ91D 

pH 3.5 wt % NaCl 24

(a) (b) pH = 2.0

(c) (d) pH = 6.1, (e) (f) pH = 12.0

Fig.8 SEM micrographs showing surface mophology

of die-casted AZ91D Mg alloy after exposure

in   NaCl solution, with various pH, for 24 h,

(a)(b) pH = 2.0, (c)(d) pH = 6.1, and(e)(f) pH

= 12.0.

(a) (b)

60 m

(c) (d)

60 m

(e) (f)

60 m



9 . AZ91D pH 3.5

wt % NaCl 

X ( a ) p H = 2

(b)pH=6 (c)pH=12

Fig.9 X-ray spectra of die-casted AZ91D Mg alloy

after exposure in 3.5 wt% NaCl solution with

various pH, (a) pH=2, (b) pH=6, and (c)

pH=12.

1 0 . AZ91D pH 3.5 wt

%NaCl 

Fig.10 Open circuit potentials of die-casted AZ91D

Mg alloy in 3.5wt% NaCl solution with

various pH.

11 . AZ91D pH 3.5 wt

% NaCl 

Fig.11 Potentiodynamic polarization curves  of die-

casted AZ91D Mg alloy in 3.5 wt% NaCl

solution, with various pH..
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1 2 . SEM AZ91D 

pH = 2.0 3.5 wt % NaCl 

3 (a) 

(b) 

Fig.12 SEM micrographs showing (a) surface

morphology, and (b) cross-section micrograph

of anodized AZ91D Mg alloy after exposure in

3.5 wt % NaCl solution ( pH=2 ) for 3h.

1 3 . SEM AZ91D 

pH=6 3.5 wt % NaCl 

12 (a) 

(b) 

Fig.13 SEM micrographs showing (a) surface

morphology, and (b) cross-section micrograph

of anodized AZ91D Mg alloy after exposure in

3.5 wt % NaCl solution ( pH=6 ) for 12h.
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1 4 . SEM AZ91D 

pH=12 3.5 wt % NaCl 

12 (a) 

(b) 

Fig.14 SEM micrographs showing (a) surface

morphology, and (b) cross-section micrograph

of anodized AZ91D Mg alloy after exposure in

3.5 wt % NaCl solution ( pH=12 ) for 12h.
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