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Fig.1  Schematic of apparatus for measurement of

current during AC deposition
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0 50 100 150 200 250 300
t/s composite oxide film under different AC
() 10 V deposition time
. IR t{s Cn/(mg =+ L1 C/(pg = cm %)
o FEAR 5 2.797 6 2.797 6
10 4.039 9 4.039 9
30 11.077 0 11.077 0
60 16.976 0 16.976 0
120 25.603 0 25.603 0
240 31.077 0 31.077 0
300 31.404 0 31.404 0
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Fig.2 The change of peak currents during AC
deposition using LY12 aluminum alloy

composite oxide film
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Fig. 3 The instantaneous current waveforms of 5 s
and 200 s for LY12 aluminum alloy composite

oxide film during AC deposition
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Fig.4 The content of Zn in LY12 aluminum alloy
composite oxide film under different AC

deposition time in zinc sulfate solution
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Fig.5 EPMA line scan on the profile of LY12
aluminum alloy composite oxide film after

AC deposition
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Fig. 6 X-ray diffraction spectrum of L1YI12

aluminum alloy composite oxide film after

AC deposition
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Research on AC deposition behavior on LY12 aluminum
alloy composite oxide film in zinc sulfate solution

LIANG Cheng-hao"'*,

LIANG Kun*?,

HUANG Nai-bao'

( 1.Electromechanics & Materials Engineering College, Dalian Maritime University, Dalian 116026, China;

2.School of Chemical Engineering, Dalian University of Technology, Dalian 116024, China;
3. Faculty of Science, Southwest Forestry University. Kunming 650024, China )

Abstract: By using alternating current (AC) deposition, the reaction process of zinc ion in the
compound oxide layer is investigated through tracking the current change in the process of depositing
Zn on the surface of LY12 aluminum alloy's sulfate - phosphate composite oxide film (composite film)
by using oscilloscopes. The experimental results indicate that zinc mainly distributes at the bottom of
composite film holes and is about 2 pm to the bottom when 1.LY12 aluminum alloy composite oxide {ilm
is deposited in zinc sulfate solution for 300 s. The sediment yield is 31. 404 pg/cm®. At the initiative
period of switching on power supply, the anodic and the cathodic peak currents through the oxide film
change very rapidly, and the latter's value is greater than the former's. After that, they become
equal. At the same time, the composite film's color changes, which indicates Zn is deposited into the
composite film hole. The sediment yield of zinc on the composite film and time of sediment have a

logarithmic relationship.

Key words: 1.Y12 aluminum alloy; anodic oxide film; sinusoidal AC; zinc



