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ABSTRACT
Anodic aluminum film can be applied to increase the corrosion resistance properties of Al-alloy. In industry,

aluminum acid anodizing was usually processed in acidic solution in the past. This study tries to use the solution of
alkaline NaOH and add the Na

2
SiO

3
modification to it. After changing various forming voltages (50 V~350 V) and

processing the materials by microarc anodizing, all of them are put in 0.05M H
2
SO

4
solution, using electrochemical

measurement to probe into the electrochemical corrosion resistance behavior of anodic oxidation film caused by
different forming voltages. The result shows that during the process of anodizing, when the forming voltage rises to
250 V, a clear and obvious plasma arc will appear. When aluminum is after processed by anodizing, it has noble
potential, higher R

p
and lower i

corr
. In the test of Electrochemical Impedance Spectroscopy(EIS), in addition to R

p

increasing with the rise of forming voltage, the R
p

of the anodic aluminum film forming when the forming voltage is
above 250 V can increase to tenfold compared with Al-alloy(e.g. from 2000 to 20000 ) due to the action of plasma
arc. Thus it forms more delicate correction to protect the anodic oxidation film.

Keywords: Anodic oxidation film; Forming voltage; Electrochemical impedance spectroscopy.
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1
Figure 1 The flow chart of experimental processes.

2 ESCA 
Figure 2 The ESCA results for anodic films

formed by various forming voltages.

3 300 V 
EDX 

Figure 3 EDX analysis of anodic films formed on
aluminum alloy by a forming voltage 300 V.
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4 SEM (a) 
(b) 50 V (c) 100 V (d) 150 V (e) 200 V (f) 250

V (g) 300 V (h) 350 V
Figure 4  The SEM photomicrographs of(a)aluminum alloy and its anodic films formed by

various voltages; (b) 50 V, (c) 100 V, (d) 150 V, (e) 200 V, (f) 250 V, (g) 300 V,
and (h) 350 V.
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Figure 5 The OCP vs. forming voltage diagram in

0.05M H
2
SO

4
solution for aluminum alloy

and its films formed by various voltages.
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Figure 6 The Rp vs. forming voltage diagram in
0.05M H

2
SO

4
solution for aluminum alloy

and its films formed by various voltages.
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Figure 7 The i
corr

vs. forming voltage diagram in
0.05M H

2
SO

4
solution for aluminum alloy

and its films formed by various voltages.
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Figure 8 The potentiodynamic polarization curves
in 0.05M H

2
SO

4
solution for aluminum

alloy and its films formed by various
voltages.
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Figure 9 The E
corr

vs. forming voltage diagram in
0.05M H

2
SO

4
solution for aluminum alloy

and its films formed by various voltages.
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Figure 10 The Nyquist plots in 0.05M H

2
SO

4

solution for aluminum alloy and its films
formed by various voltages.
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Figure 11 The R
ct

vs. forming voltage diagram in
0.05M H

2
SO

4
solution for aluminum alloy

and its films formed by various voltages.
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Figure 12 The SEM photomicrographs of (a) aluminum alloy and its anodic films formed
by various forming voltages after potentiodynamic polarization testing in
0.05M H

2
SO

4
solution; (b) 50 V, (c) 100 V, (d) 150 V, (e) 200 V, (f) 250 V, (g)

300 V, and (h) 350 V.




