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ABSTRACT
This study deals with the demand for corrosion-resistance and a concern for sightly

appearance in the case of innovative anti-electromagnetic interference plastic enclosures cladded
with superplastic Zn22Al thin metallic sheets.  For this purpose, the surface of Zn22Al has
undergone an anodic coloring treatment.  Two steps are involved in the manufacturing process: in
the first step, a voltage of 60V (60Hz) is applied to the surface of the Zn22Al alloy in an alkaline
solution to create a passive oxide barrier layer, while the second step is to increase the voltage
applied to spur on the breakdown of the barrier layer as the spark discharge effect will be triggered
to facilitate the formation of an anodic coating structure.  Through SEM/EDS, EPMA and
electrochemical tests, the anodic layer is analyzed in detail.  The results show that the anodic layer
has a porous volcano-like structure with a composition of Si, Al, Zn, Na, and O, which also
contains embedded transition metal ions. The layer structure is proposed to be aluminum-fused
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silicate that retains a surface coating of zincate.  Such an anodic layer is hard enough to attain great corrosion-
resistance results.

Key Words :  Zn22Al alloy; superplastic forming; anodic coloring treatment.
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1 . Zn22Al 

Fig.1 Microstructures of the superplastic Zn22Al

thin sheet materials in this study.

2 . Zn22Al 

SEM 

Fig.2 SEM micrograph of a volcano-like structure of

the superplastic Zn22Al alloy after anodic

coating treatment.

3 .

Fig.3 The three-dimensional structure and chemical

composition (at%) of the anodic coating layer.

4 . Zn22Al EPMA 

Fig.4 EMPA line profiles of the anodic coating layer

on the superplastic Zn22Al alloy.
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1.9Zn, 7.4A1, 18.9 Si
5.2Na,65.2O

EDS Analysis (at%)

8.5Zn, 4.9A1, 18.9 Si
3.0Na,64.70

17.4Zn, 5.8A1, 9.6Si,
1.2Na,56,0O

48Zn, 51.5A1

57.8Zn,42.1A1



5 . Zn22Al 

EPMA (a) (b)

(c) (d) (e) (f) (g)

Fig.5 EPMA elemental mappings of the anodic

coating layer of the superplastic Zn22Al alloy:

(a) micrograph, (b) Si, (c) Al, (d) O, (e) Na, (f)

Cr, and (g) Zn.
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6 .

Fig.6 Corrosion polarization curves of the anodic

coating layer formed on the superplastic

Zn22Al alloy.
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