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Effects of Oxidation Time on Microstructure and Properties of Microarc

Oxide Film of 7A04 Aluminum Alloy
Yang Xiaoyu', Zhang Lijun', Yang Xiaojie*, Liu Kai', Zhu Lide*, Tan Suokui'
(1.Ningbo Branch of Chinese Academy of Ordance Science; 2.Shandong Nuclear Power
Equipment Manufacturing Co., Ltd.)

Abstract;: The micro-arc oxidation ceramic film was prepared on the surface of 7A04 aluminum alloy in the mixed
electrolytic liquid system of silicate and aluminate. The effects of oxidation time on thickness, electrochemical
characteristics, phase composition and surface morphology of the film were investigated. The results indicate that
the micro-surface of film is uneven and presents volcanic spout. The phase type is hardly changed by micro-arc ox-
idation time, which is mainly composed of y-Al, O, and o-Al, O,. Microarc oxidation time is a key factor determi-
ning the properties of microarc oxidation films. When the oxidation time is 25 min, the optimal variance of thick-
ness uniformity, maximum corrosion potential, minimum corrosion current and the maximum polarization resist-
ance are 0,69, —0.482 1V, 3.75X10" A /em?, and 4.63X10° Q » cm?®, respectively. When the oxidation time is
35 min, the AC impedance performance is desirable.
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Tab.1 Chemical composition of 7A04 aluminum alloy %
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Tab.2 Corresponding relationship between different

specimens and oxidation time variables
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Fig.1 Dimension diagram of micro-arc oxidation specimen
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Fig.2 Position of film thickness measuring
2 KRB RB5H®

2.1 SUMEXMBEIRLEREESH SRR
AR 122 JBE JBE 43 BT 053 3 (D ~ @ B B2 0 Ay
R 1~5 5 iR Y I 2 R B 3 (BT A WL 3.
AT LA S R B D ~ @ IR )2 5 S5 423 B 2 i 1) S8 < i
W (AAE10~15 min o # P I Z R RECN 218,
1391



Fefh it oA 5 &

2023 4F55 43 2255 10 #

15~25 min.25~35 min B >3 F2 19 2 A K R A
15 M E 35~45 min 33 B2 o 49 4 b I J2 5 B 388 o %
D HE TS AHO A LE 35~45 min i B A 7E F R
A 2 T AN AR AS [R) 7 A P 38 T = A T R
ZFEW.

& 2 5/ um

SAbRT (8] /min
A3 RAted XA R R AL R F )RR 6 e
Fig.3 Effect of oxidation time on average film thickness

at different locations
4 ke ~ D7 B 1 IR AT 5K i J7 22 45 45
M2 ATRLR I AR B9 1 5] — BUrE M 22 8K O
ZEdR R IR 5.37 . Fe Ak 0.69 . 1l B B2 iy 43 ST Pk 5 2
JIr LI J2= 5 A e — AP B R 2 SV R R S A
[E] 25 25 min 9,

6p

HE
4 4
H
i
2k
;@\//_0
o L ; ; ; ;
1 2 3 4 5
RS
B4 REAAK XS REAALE G RE G F £
524 H

Fig.4 Calculation of variance and standard deviation
of film thickness at different positions with different

oxidation times
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Tab.3 Fitting data of polarization curve
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Fig.6 Effect of oxidation time on the AC impedance properties of the film
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Tab.4 AC impedance fitting data
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Fig.8 Effects of different oxidation time on the phasc

composition of ceramic oxidation film
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Effect of oxidation time on surface morphologies of micro-arc oxide film
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