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ABSTRACT: The work aims to explore the influence of the combination of the constant current first and then plus constant
voltage on the microstructure and properties of ADC12 high Si-Al alloy micro-arc oxide coating and select the optimal oxidation
time combination. The MAO coatings were prepared under constant current of 11 A/dm? for 35 min first and then plus constant
voltage of 550 V for different oxidation time (5 min, 15 min, 25 min, 35 min) by bipolar pulse power, and they were studied by
scanning electron microscope (SEM), X-ray diffraction (XRD), HT-600 friction and wear testing machine and electrochemical
work station. The results showed the thickness of the coating first increased and then decreased as the oxidation time increases
under the method of first constant current and then constant voltage, and When the oxidation time was the constant current for
35 min first and then plus constant voltage for 25 min, the thickness of the coating was 25 pum. a-Al,O3, y-Al,O3 and Al,SiOs
phases existed in the MAO coating; with the increase of oxidation time, the wear rate of coating increases first and then
decreases. And when the oxidation time was the constant current for 35 min first and then plus constant voltage for 5 min, the
friction coefficient of the coating was the smallest, only 0.78; Different oxidation time had a significant effect on the corrosion
resistance of ADC12 aluminum alloy MAO coating. The corrosion potential increases first and then decreases with the increase
of oxidation time. Meanwhile, the change trend of corrosion current is the same as that of corrosion potential. Hence, when the

oxidation time was the constant current of 11 A/dm? for 35 min first and then plus constant voltage of 550 V for 25 min, the
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coating is of thicker coating, better density and better corrosion resistance.
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Tab.1 Chemical composition of ADC12 high silicon
aluminum alloy

wt%
Si Cu Mn Mg Fe Ni Zn Sn Al
9.6~12.01.5~3.5 <0.5 <0.3 <09 <0.5 <1.0 <0.3 Bal.
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Fig.1 Microstructure of MAO coating on ADC12 aluminum alloy under constant current for 35 min first and then plus constant

voltage for different oxidation time
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Fig.2 The thickness of of MAO coating on ADCI12 aluminum
alloy under constant current for 35 min first and then plus
constant voltage for different oxidation time
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Fig.3 Metallographic micrograph of MAO coating on ADC12 aluminum alloy under constant current for 35 min first and then
plus constant voltage for different oxidation time
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Fig.4 XRD pattern of MAO coating on ADC12 aluminum
alloy under constant current for 35 min first and then plus
constant voltage for different oxidation time
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Fig.5 The wear resistance of MAO coating on ADCI12
aluminum alloy under constant current for 35 min first and
then plus constant voltage for different oxidation time
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Tab.2 Wear loss weight and wear rate of MAO coating on
ADC12 aluminum alloy under constant current for 35 min
first and then plus constant voltage for different oxidation
time

The oxidation Wear loss Wear Wear rate/
time/min weight/g time/min (grmin™"

5 0.44x10°° 30 1.47x107

15 0.83x10°° 30 2.77x10°°

25 1.04x10°° 30 3.47x10°°

35 0.99x107 30 3.3x10°°
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Fig.6 Dynamic potential polarization curves of MAO coating

on ADCI12 aluminum alloy under constant current for 35 min

first and then plus constant voltage for different oxidation time.
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Tab.3 Electrochemical measurement parameters of MAO
coating on ADC12 aluminum alloy under constant current
for 35 min first and then plus constant voltage for different
oxidation time

Thteir?lz;i?igon Econ/V (A{ccorrﬁ/ﬂ) Pu/mV- fe/mV (Ql‘a(fr/nz)
5 -13 3.42x10°% 12 57 4.9x10°
15 -1.18  3.45x10% 95 32 3.0x10°
25 -0.15 2.65x10° 106 2.8 3.6x10*
35 -1.14  1.49x107 13 1.3 3.4x10*
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Fig.7 EIS Diagram and fitting results of ADC12 aluminum alloy on MAO coatings under constant current for 35 min first and

then plus constant voltage for different oxidation time
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Fig.8 Equivalent circuit diagram of ADC12 aluminum alloy

on MAO coatings under constant current for 35 min first and
then plus constant voltage for different oxidation time
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Tab.4 Fitting results of equivalent circuit of ADC12 aluminum alloy on MAO coatings under constant current for 35 min
first and then plus constant voltage for different oxidation time

The oxidation time/min ~ R/(Q-em®)  Q/(Q"s"-cm®)  n R/(Q-em’)  Qy/(Q"s"-cm?) 1y Ry/(Q-cm?)
5 8.578 2.296x10°° 0.663 149.3 1.656x107 0.85 22 660
15 17.100 2.096x10°° 0.766 28.9 1.332x107° 0.80 3972
25 0.881x107°  1.756x107° 1.000 132.9 1.216x107° 0.66 50 190
35 1.653x107  7.839x107° 0.736 1306 3.788x107° 0.71 47130
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