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ABSTRACT
The influence of aluminum / zinc double-layer spray coating, pressing and anodizing

treatment on the corrosion resistance of AZ31 magnesium alloy has been investigated. From the
experimental results, the optimal pressing condition, conducting in the 2000 MPa at 298K,
resulted in the combination of the deformation strain of 7.07 %, the surface roughness value of 2.9

m and the corrosion current density of 6.58 10-7A / cm2. The electrochemical test shows the
pressing treatment can improve the corrosion resistance of aluminum / zinc double-layer sprayed
AZ31 specimen. When the aluminum / zinc double-layer sprayed AZ31 plate was pressed and
then anodized, an anodized layer was formed in the specimen and its corrosion current density of
the anodized specimen in a 3.5wt % NaCl solution was further decreased to 1.05 10-8 A/cm2 .
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1. AZ31 AZ31 

AZ31 3.5wt%NaCl 

Fig.1 Potentiodynamic polarization curve of pure Al

plate, AZ31 plate, Al sprayed AZ31 specimen

and Al-Zn sprayed AZ31 specimen in the

3.5wt% NaCl solution.

(a)

(b)

2. (a) AZ31 (b) AZ31

SEM 

Fig.2 Microstructures of (a) Al sprayed AZ31

specimen; (b) Al-Zn sprayed AZ31 specimen.

3. AZ31 

Fig.3 The deformation strain of Al-Zn sprayed AZ31

specimens hot pressed at given condition.
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4. AZ31 

Fig.4. The microhardness of Al coating in the Al-Zn

sprayed AZ31 specimens under different

pressing temperature.

5. AZ31 

Fig.5 The microhardness of Zn coating in the Al-Zn

sprayed AZ31 specimens under different

pressing temperature.

6. 298K 

AZ31 SEM (a)

(b) 800 MPa (c) 1600 MPa (d)

2000 MPa

Fig.6 Microstructures of Al-Zn sprayed AZ31 in

different applied pressure pressing at 298K. (a)

non-treated, (b) 800MPa, (c) 1600 MPa, (d)

2000 MPa.

7. 423K 

AZ31 SEM (a)

(b) 800 MPa (c) 1600 MPa (d)

2000 MPa

Fig.7 Microstructures of Al-Zn sprayed AZ31 in

different applied pressure pressing at 423K. (a)

non-treated, (b) 800MPa, (c) 1600 MPa, (d)

2000 MPa.
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AZ31 SEM (a) 

(b) 800 MPa (c) 1600 MPa (d) 2000

MPa

Fig.8 The surface morphological of Al-Zn sprayed

AZ31 in different press at 423K. (a) non-

treated, (b) 800MPa, (c) 1600 MPa, (d) 2000

MPa.

9. AZ31 

Fig.9 The surface roughness of Al-Zn sprayed AZ31

specimens pressed at different temperature.

10. AZ31 298K 

800MPa 1600MPa 2000MPa 

600 

Fig.10 Potentiodynamic polarization curves of Al-Zn

sprayed AZ31 specimens pressed at 298K

under different applied pressure for 600

seconds.

11. AZ31 298K 800MPa

1600MPa 2000MPa 600

Fig.11 Potentiodynamic polarization curves of Al-Zn

sprayed AZ31 specimens, hot pressed at

different pressure and then anodized.
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12. AZ31 298K

2000MPa 7wt% 

0.04A/cm2

Fig.12 Potentiodynamic polarization curves of AZ31

specimens at given conditions.
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Al2p 

ESCA (a) 1010 Al plate

(b) AZ31 298K 2000MPa 

(c) AZ31 298K

800MPa 

Fig.13 The Al2p binding energy of anodized

specimens (a) 1010 Al plate, Al-Zn sprayed

AZ31 specimens hot pressed at (b) 2000 MPa

and (c) 800 MPa under 298K.
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(b) AZ31 298K 2000MPa 

(c) AZ31 298K

800MPa 

Fig.14 The O1s binding energy of anodized

specimens (a) 1010 Al plate, Al-Zn sprayed

AZ31 specimens hot pressed at (b) 2000 MPa

and (c) 800 MPa under 298K.
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