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Study on Application of Aluminum Alloy with Micro Arc Oxidation

YANG Tian, ZHOU Long—xian
(Military Representative Bureau of General Equipment Department in Chongqing Region, Chongging 400060, China)

ABSTRACT: Objective To study the aluminum alloy Micro Arc Oxidation (MAO) technology in the application of
product protection in three aspects. Methods Four different brands of commonly used aluminum alloy structure
materials were selected for MAO treatment, and the performance indices of the MAO coatings of the aluminum alloy,
such as composition and appearance, hardness and wear resistance and corrosion resistance, were determined through a
variety of detection means, and were compared with those of the hard anodic oxidation technology. Results the
thickness of the MAO film layer was 20~120 | m, the hardness (HV ) of the dense oxide film layer was greater than
900, the abrasion resistance of dense layer and wear rate were less than 10~ mm’/N - m, the salt spray test time was more

than 96 h, and the humid heat test time was more than 10 cycles, indicating that the performance was better than that of
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the hard anodic oxidation film membrane layer. Conclusion The MAO technology can greatly improve the abrasion
resistance and corrosion resistance of aluminum alloy, and can thus be applied to improve the product performance in the
three aspects of prevention.
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Table 1 Process comparison of Micro Arc Oxidation and Hard Anodic Oxidation
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Fig.1 Equipment of WHYH-40 Micro Arc Oxidation
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Table 2 Parameters of Micro Arc Oxidation
i e GlEes il PR
IEHLE/V UIENETAY WA i 8] /min FI A dm’

1-1 LY 1238561 500 ~ 530 160 ~ 200 WHYH-40 40 0.3 24

1-2 LY 1233614 500 ~ 530 160 ~ 200 WHYH-40 75 0.3 48

1-3 LY 123564 500 ~ 530 160 ~ 200 WHYH-40 90 0.3 88

2-1 LD3 1RG4 500 ~ 530 160 ~ 200 WHYH-40 30 0.3 20

2-2 LD31 56 500 ~ 530 160 ~ 200 WHYH-40 60 0.3 55

2-3 LD3 156 500 ~ 530 160 ~ 200 WHYH-40 90 0.3 110

3-1 LF6 IR 1F 500 ~ 530 160 ~ 200 WHYH-40 40 0.3 35

3-2 LF6 IR 500 ~ 530 160 ~ 200 WHYH-40 75 0.3 85

3-3 LF6 51 500 ~ 530 160 ~ 200 WHYH-40 90 0.3 120

4-1 LE21 R34 500 ~ 530 160 ~ 200 WHYH-40 45 0.3 29

4-2 LF21336 14 500 ~ 530 160 ~ 200 WHYH-40 75 0.3 70

4-3 LE21 56 1 500 ~ 530 160 ~ 200 WHYH-40 120 0.3 105
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Fig.2 Morphology of the Micro Arc Oxidation film
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Table 3 Hardness of the samples

FEh HHERIRE wm /g JEIRXT LA E/ o m R EE(/HY

LY 1234k 100 £ 145 135
LD31 44 100 27150 126

LF6 344k 100 #1150 126

LF21 344k 100 25150 126
LY12-52 wm )25 100 24145 1405
LD31-55 wm 24727 100 2445 1405
LF6-85 pm )53 100 255 941
LF21-70 wm 2434 100 245 1405

LY 12 i oz FAA S Ak 2550 50 2145 703
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Fig.3 Surface topography of samples which were subjected to

friction and wear
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Table 4 Data analysis of the friction and wear test

HEZEEE/pm /N FEHEG/min) Si/pm W/ pm 0 pem BEHRER/(nm’N'm™)

LY12 544k 343 339 797 58.5 437 x 10" 3.75% 107
LD31 3k 3.43 311 914 73.4 6.1x 10* 5.72% 107

LF6 {4k 3.43 283 835 725 5.44 % 10" 5.60 x 107
LF21 34k 3.43 283 808 62.8 5.52 % 10° 5.69 x 107
LY12-52 pm 225 10.35 843 610 18.2 1.97 x 10* 226%10™
LD31-55 pm 2527 10.35 563 1477 32.1 3.95 x 10* 6.78 x 10
LF6-85 wm 2553 10.35 507 1073 27.1 2.70 x 10* 5.07 % 10™
LF21-70 pm 2134 16.17 843 777 24.8 2.28 x 10 1.67x10™

LY 12 A 5 FHAR 4L 250 6.37 283 1593 16.8 1.62 x 10* 8.99 x 10™
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Fig.4 Electrochemical curve
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Table 5 Data analysis of the electrochemical test

- FALIEE J& JE
i B /pm  HBP/pA HmY
LY 12 44 9.9E-6 -0.61349
LD31 344k 2.48E-5 -0.73772
LF6 K 1.8E-5 -0.77192
LF21 34k 1.55E-5 -0.69151
LY12 224 7.2E-7 -0.60816
LD31 2520 49E-8 -0.31738
LF6 )35 1.7E-6 -0.81388
LF21 230 1E-6 -0.73966
LY 12 A% 5 FHAR 44k 250 3.1E-6 -0.7593
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Table 6 Testing result of the salt spray test
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Fig.5 Facade of samples after the salt spray test
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Table 7 Testing result of the damp heat test
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Fig.6 Fagade of samples after the damp heat test

3 ik

AT AFFEAN RIS A0 A A RO A A B S
T2k E AR A PEREFE AR, 15 LU R 4518

1) B4R T2 7 R A B A TR o T
PEVAWR AR 2, 1E HLJE 500~530 V, 11 H1 & 160~200 V.,
AR RImA M DN ¥l O/ M= 5 et A AR ENEIE S W 1 G =
T AR A

2) NEALIRZ IR B T LT HARFE A AL
JZJEERE 20~120 wom; AL ISR 208 5 (HV) >900;
FUB R B R <10 mmY/(N-m) ; 2E 56 0}
B8] >96 h; JR ARG I [A] > 10 4~ JE] 30 ;

3) WAL AR S S ARM L, T AR
PR B, SRR AL GO , )2 PR BB AR T BH AR 4
ia

S 3k :
[ FEAE, B4 XIS, Aol R bl B ey
PERFSE XA A3 HT()]. FIAEAR ,2006,35(2) : 14—15.
(T#%1517)



E10& F6FH

H R AT « SR A TR L PR A B AR S8 S B vk S vt

- 151 -

YI Ping, QIN Xiao—zhou, WEI Xiao—qin, et al. Contrast
Study of Solar Radiation of Different Angles[J]. Equipment
Environmental Engineering,2010, 7(3):73—717.

[51 R, tik, BRPHI. DA LA 4 234 e
IR A, A PR TR, 2010,7(3) : 117—122.

CHENG Cong—gao, XU Lu, CHEN Dan-ming. Impact of
Sand-dust on Helicopter Pylon and Its Verification Test
Method[J]. Equipment Environmental Engineering, 2010, 7
(3):117—122.

(B 130)

tion Grey Fuzzy Comprehensive Evaluation[J]. Equipment
Environmental Engineering,2006,3(1) :56—58.

(6] ZEih, o, XU HeTHOM B Y £ 2 As R SR sk
REZIHITIY]. BER IR TR, 2007, 4(4) :42—45.
ZUO Hao, MA Liang, LIU Bo. Based on the Theory of Fuzzy
Torpedo Weapon System Combat Effectiveness Analysis[J].
Equipment Environmental Engineering, 2007, 4 (4) : 42—
45.

(7] &5 ) S B S 4 ) R G M. e st e B

n

n
n

(8]

l

l

l

n
n
n
n
n
n
n
n
l

n
n
n
n
n
n
n
n
n
n
f

TR AL, 2003.

MENG Xiu-yun. Principle of Missile Guidance and Control
System[M].
Technology Press,2003.

JAEL, B AE AR, T T AT S R S BT A AR
FMECA J534(J]. PS5 #4412, 2010, 14(10) : 90—93.
ZHOU Zhen, MA De-zhong, YU Xiao—yang. Used for
Product Reliability Analysis of Fuzzy FMECA Method[J].
Journal of Motor and Control, 2010, 14(10) : 90—93.

Beijing: Beijing University of Science and

(E##F1357)
XIN Tie-zhu, ZHAO Wan-sheng, LIU Jin—chun, etc. The

Characteristics Research and Mechanism Analysis in
Aluminum MAO Process[J]. Surface Technology, 2006, 35
(2):14—15.

[2] B SOME, AE L KK AR , 55, 55 A Il 4 Ak Pl e 10
FHOM i R T, FERHITFE 241, 1997, 11(4) : 169—
171.
XUE Wen-bin, DENG Zhi-wei, LAl Yong—chun, etc. The
Facies Distribution and Formation of Aluminum MAO
Ceramic Coating[J]. Materials Research Journal, 1997, 11
(4):169—171.

[3] BESCHM , KA E ARSI, A5 B0 & A AR I A
ESRFPEL)). FLE S, 1996,18(5) :3—5.
XUE Wen-bin, LAI Yong—chun, DENG Zhi-wei, etc. The

[4]

Formation and Characteristics of Aluminum MAO Film[J].
Plating and Finishing, 1996, 18(5):3—5.

BESOME AR, SRk AR, 45 B0 B O A P 1Y
TE 35 KRR A3 0], A 500 K 22 4 (A AR B
Ji2),1996,32(1) :67—70.

XUE Wen-bin, DENG Zhi-wei, LAl Yong—chun, etc. The
Morphology and Phase Composition Analysis of Aluminum
MAO Ceramic Coating, Beijing Normal University Journal
(Natural Science Edition) [J]. 1996,32(1) :67—70.
BAIERT, 3. fERRER HL AT 40 5 B IO 4 A P T
JRREEH S PEREL]. &M ALEH, 2003,28(3) :23—26.
HU Zheng—qian, MA Jin. The Structure and Properties of
Aluminum MAO Ceramic Coating in Silicate Electrolyte[]].
Heat Treatment of Metals,2003,28(3) :23—26.



