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Micro—arc Oxidation Technique for Aluminum and its Alloys
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Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Recent developments over these years on the surface treatment for aluminum and its alloys by micro-arc
oxidation (MAO) were reviewed. The effects of the substrates and the electric parameters such as current density,
voltage and frequency on the growth, composition, structure and properties of the MAO coatings on aluminum alloys
were emphasized. The common electrolyte systems used in the MAO treatment for aluminum alloys were analyzed. The
characteristics of kinetics and the growth mechanism of the MAO coatings on aluminum alloys were described. It was
pointed out that the control of electric parameters and adjustment of composition and concentration of electrolyte would
be the study emphases of MAO technique for aluminum alloys in the future.

Key words: micro-arc oxidation; aluminum and its alloys; phase composition; properties; influence factor

0 =R, BRI B TR A S Al

B R R, ey L1 M RRORE 2 A AL A U A
DR S e R TN 32, ey (miero-are oxidation, BIIEIMAO), RIRALR KL
T TR RRHL . (LRt Tt e, VRO KR — R, R T (s
i B e 2 T 5 T MR 2 T A B DR 7 2L 4% 1 PRI 2R R 2 AL, JEd X T2 FRE T
HITRRAS . 48 R LA A AR g s T DA A W RS LA U0 Y i PR A i o

0.01~0.015 um, HZMEHMEZ L, RHIHAR
B8, RREMER SRR 2 . AR R R
FEAR AR AL B 7 ML Ab2A oo 3 ORI OB TiN (5%
CrN) I B AR A AE— A LR KT
PERE, (ELE AR XS 15 R Rl B ) R B IR A% 1
BB R ; R IR SR —E IR RS, A%
AR TR & SR T5 17 o
2005-10-19; 2005-10-31

s FIIRAE BB BOR TR % BT H (032090107)
C R H1982-), B, WERFEA, BLpsEd.

fEAE, BRI R 5B R R
AL, BEMLRETERER TERRR; HZH
RITEMHR, DI, BBBERE BT
53¢ BRI A i R AL BT RE T — 2 B
Pt ABE X 45 B b BT 2 1 R 3 A B AR AR AL B AR
RAFHEL -

1

TIRSEAL B AR AE R S AL B B ST % Jé
B . 5 FARAEACHI L, BRI — AW



6

5 6 4]

i ARAGAE 5 AL AT L SR P B A R
(TR 1000 V)o TAEHUE M3 S % AR TE
J5 2 R TR JRBLEE L 5 R AR AL AR 72 2 T IR A X
B, TR — AR IS4

— B RN B % T T I 45
R G BHRGABEE R G AL R,
Alv Mg Ti% iR 4 )8 WrE s PR IR\ — & 43 i
UV, TR Bk LRV PR, DDA AR
B E RS R Y B, SERE AT
B AR — BRI A% . SR ERE,
4 FFIAR 4R A P R 3o I LA B e, 2640 % )
¥ s, IO RIS, BT
R XI(10°~10 K)™, BRIk £ )8 3
VT B S Ak SR TE R AR TT R AL OB &
SR ZUY AR LR ST RGBT AL B - 243X Le
TR I s Ty 55 SRR, (2 i T0A T T
R R -
2

HAT, GRELEEM RN, B TFROREL IR
WM A SR EEA AR B4 LR AL-Si
REEHA S P UEEEN AR RS,
HAIARIRLY 12, 58 SR H 2 AR th 5 4
MEZ T, ALSiRGEHEEBTSIRREKH,
ERRIRAAL T 2MEL B, A R E &M
IAERALTIF FE e LT SOk - AR, BEE UK
B RAEY X —BERMRE, R R
TRV IR BT I s 48 B i,
KL, JF RSB SNV ENR LS C KB #i5]
AR B ) EE R o

MBFSEEE kB , A FBEEA R T4 64
RO A 25 IR 2 B S5 R Rk AR R A
BRI, Xuel V4 N$51H, LY 12 BE4RE I
MAO Jii 3 22 i a-ALO; 4 F1 v-ALO; # # BX o
o-ALOH & 5 I 2 3K 7] N JZ 2 i i, A
G2 B A A FTREAR, i LA BAE A IR 2 (7
TE—ANEE, WA 50 %Pk ks Tiiy-ALOH & &
N5z 2R AEEEN. WEEMZH RE,
SEMIB 7R Holy LRI WUZ S54, R 2R B,
SRS &N EBAEE ; 2R R K AT
160 umo JRZEEABIIIEMBIG TR AR,
e F TR R AR HMEAE 2 000 HVZEA, Sipki

A3k 300 GPa.

SRR R AR A B AR A DA B i 2=
PERE 2507 T S REAR M o Niel'™ 12 \ o DA 41
BEARERRIT OIS, AR B KR
A[IK 250 pm. P % Y 2R 4 0-AL O3 Fily-AlLOs,
SO AMRE P - B AE 2 000 HVZES

A3, ALSIREHA G EREA ST EMAO
JBE, HER2Si>10 %ol , A< v 85 Si Y i
BRI, AT RO T . ST\
ZL109 N EEARA MR TR A 38 umiF %)=,
)2 (134 A K 3N 0.32 pm/min. BESUR! A
RHZLI01 %A 4, 4 4 hMyolsEL, HIRr %
JZECPIRE A 130 pm, JE)ZEAYF-3 A K Ay
0.54 pm/min.,

AL-Si R R @ R A MAOJB i FH 4 i 5 A8 48
PR RRAR . &R SANLH, ZL109 &4k
T FIMAOK 2 fin-ALOFIAL-SIHI M AR, #AK
Ho-ALOAFNY-ALOAMFEFE . BAREE B IR ,
IR E W B FEACR 400 HV . BAK, JEZEAH
Mo TH R RAA KM, 5LY12 By
MAOJBHMI b, 2B BESOR! ™% AR RE
PR RV WA A AR AEZL 101 ST RAF FIMAOJiE
H o-ALO;+ y-AlLOs~ %%E (BALL05-2Si0,) EIEEI?I!:?\*H
FSiOL A FhAH AL, T EL DA Pl %8 5 K 1w 2 9 &,
0-ALOs BOSRAM ARG, v-ALOA & BEZ Hi
o BB S AR B —8, WKE
FINFES, AR IR W, I R
WEBE] — MR RME W0, XNTiXRaERHR,
H B iR B 4RI A g —, HEMAOJB AR 2 ik
(s EQ IS ES- AR

3

3.1

WL 25 R SR A AR A AR B B B R
bR, BEDMGR R IELA SN IR BT T S, R
KHMIBAE—AE 10 AR, BT LA E]
20~60 A/dm’s MFEAMLALIIfA FER RS, R T AR A
HO TR ARAR 0 272 T BB G, A BLR FAES R A LA
B AP RIGH, EE B AR b B
FEREARE] | Addm’Ze 45, BT A2 Tl ALt B A 7
Y EER o

Yang"""2 \ 8 S PEANHIBESE T FUR S BN T



55 A OHE: BREASERMITEARIA 7

B 4 I AR I R 2L F T AT B P B 4
SREM, FEARHEEE T (10 A/dm’ L T)PIRE 2
F 2 S B - ALOS IR, I LI 8 JEE B 388 1
o-ALOM & BZ W LT, 7EREMEREE T
(20~25 A/dm®) 13 2 IR Z H o~ ALOSFA T35 50 %A
b, HBRWHTEM.

fATEHE— 7 T o-ALOSHI B & B B
WG, SREM: RS E R0
Adm’ PRV B R MBE, o-ALOH &R #
WL R ORFE— N, R E A
ZEA T LA R RBIIN, XA B 5 Xueg NP0
75t B AR A HL T35 B R o ALOSHI I 4 B VR B AR
HR BN R R AR R L3 R (25
A/dm®) 15 31 1 I E H o- ALOS K & BT I B IR
AL N R A, KRB ML T 56 S5 84
VAR, F GRS A BT b BB .

M8 B 35 KR, LT e [X Salts it
7 1000 HV. BARTEE RIS E A2 EZ
&G o-ALO, 1B I B A0AE B 21 EL AR
HLIRES T IR WA — e, T ELARR T TE 3R R A
3 A/dm’ iy HL I35 B T 45 3 W MAO st pty 308 1 1
WEFTAE 25 A/dm’ i) B 2% B R 4551 IIMAOJIR .
AL, LSRR T MAON 2 1 A Y 5% 0 32 B h
PARPA T HUE : o-ALOHAAIy-ALOH ik X
EB A1) DA B2 MA O Jii fl 3k 235 i

A, —MeNA, TE—EVEE N A R &
e P Y25 R At V5 0 o 2 PR 25 3 A B I T B8 K, 4L
BAE A AR, HARBTERE K. X — ST
LA 7 o L I PR B B — R L

32

A, R i FLIE RS DA S8 1, i
FLTR A B4 v — B R0 5 AR PR B B AR
A BT Y o 5 LR £ 4E 400~700 VZIH], [
Isf A Y RAE ) 8 J2 Y Sl e, 3 754 T HRL SR AL A
£ 300~800 HzELZ B o S B0 R KT DA B Sttt
SO W R 2 PR R 45, TR R AR T B Bl
SR THE = TR, EEAEE] 95 %.

4

AOIRERAK 25 SR XS B 5 5 WA /I R s e oL
W, XRMIMEAEAR KIS 2 — . LRI

SAALE R P TR A AR G R 5 L
BliAbTS REFIR A HAERSIT R 1 o

1
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oxidizing process
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