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Application of Micro-arc Oxidation Technology in Aluminum, Magnesium and

Its Alloys against Corrosion in the Marine Environment
FANG Ai-cun, XIE Guang-sheng
(Ship Equipment Technology Co. , LTD, Haerbin Engineering University, Shanghai 201615, China)
[Abstract] The characteristics of marine corrosion were analyzed, the morphology and corrosion resistance of mi-
cro-arc oxidation film and several common protective film were compared, the insulation property of micro-arc oxidation
film and corrosion resistance after painting and electrophoresis were studied. The results show that: the oxide film with
ceramic is formed on the surface of aluminum, magnesium and its alloys by micro-arc oxidation and then it is treated by

spraying or electrophoresis process, which can effectively prevent pitting, crevice corrosion and galvanic corrosion oc-

curs. It is a new way to prevent the corrosion of aluminum and magnesium alloy in the marine environment.

[Key words]

BB RO S e m HAT RS L L A L I
JE v IR RAF B0 R FERLBR A0S 00K A S5 1 By
AR o A M, R A R A Y B BT
B VB 0 A S R B U, A T I Y B R T £ 55 B S
R A Il A M S B0 e B 4 O AT AL
AL PR AL IR B LUK A . RIS T ik
PEAT B 4P B0 BR B B R TR L 5 Rl T B A A
PET 1 RE T A IR AR SR 7 3 ) w5 3 3 1Y il 3 A
e PE PRI PR R A TR

HEA 21 P22 DR 8 4 Jm i i TR 3R AS T
JJ AR VB RS R LR P A T AR U 0
Hag 3., A — R 4 a0 a5 M pr Rk, 40 V88 MO 5 4
TV P i bt B0 T = (R L R A AR ) IR

[ HHEF]2011-10-21; [f& @ HHEA]2011-11-10
[E4£ T8 1EZ B4 #31H R (2011BAE22B05)

anti-corrosion; micro-arc oxidation; sealing; composite membrane

1 R 7 37 TR A M 5 TR A A B A e ) LA
1 BFERER

TEIREFE IR IE R 4 VB B L < i L ) ok g
ok | S T JE el D R 6 o

o KA R W, w2 T Y B A R B R R Y
0 T A R R A DR AL A AR TR A
LI DB b R A R E A R B
T FRAR T ARAR /DN BT LA e AR R, I R 3 A
AL SERPEIR . A 5 2 il [ L
3 V68 e 0B A R 5 S5 N ) AEAR G B0, g R X
RN b A AR R

CIEF BT 157 B Ar (1956 =), I INAR A 28 . EZEOTFE 5 1l 24 8 I O B3 i By 47 B T AR 03T



$41E £1H
Vol.41 No. 1

2012% 2 A
Feb. 2012

xEHEAR

SURFACE TECHNOLOGY

a

BB ERE LA SRS ERRE R SRR
ZTE) A BRI A B A b L 2 SR A LAY
TR Y T e 22 A L, Ja AR bl A= (WL 20,
A 4 B ol ) 2 PR BTN 4 B, U T T 4
A=y CLn s A B AR 20 ) A9 e 25 A 2 S 0 IS e
22 4R b JE SRS Dk B R IR OO L R AR TR AR R IR
JZ T THT A <5 T 2 THT , 2 B 3 R 05 TP 2 W R A Y — P
PR . H T2 B IR A T B DR BV £ 55 PR 5
LR R R EEL K IR B IR E 5 A il
T ) 2 JE ol i, v T G 22 R b (LT 3D

PR ol A o AN T <5 R R T A T A B S el
R VAT (LI 4) 2, FL A i) o o OB T 1 ol
<5 Ja AR T K R R HRU R FRL A7 2 RN TR EE

BT U ARG ik

Fig. 1 Pitting corrosion of filter
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Fig. 2 Crevice corrosion
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Fig. 4 The galvanic corrosion

Fig. 3 Filiform corrosion

of aircraft skin of aluminum hull
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Fig. 5 Aluminum micro-arc oxidation film morphology
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Fig. 6 magnesium alloy micro-arc oxidation film morphology
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Fig. 7 Morphology of aluminum anodic oxide film



i Z AT 5

) 5o\

TN AL B AE B B L < VR P R 35 D17 I ok v ) 17

R AR R A S I B AL HL S SR E L )R S
FEORGE A AL T O T MR IR R B E 159
3.1.2 idE

1) 8B 4 O R A B 1 it o

X Ll T FRR Ak 3k A2 R A 4 A 3 A 1 T R 55
AE. UL 1. FTHIEE A &5 ZL204A AL R N
20 pm,#hF A GB/T 10125 #i47., #5545 R
P SO AR P 6 255 P BB R4 g BE AR AR 8 b Py
KA 24 h 5 MW E .72 h M.,

F1 HTRBLERIL

Tab.1 Salt spray test compared results
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Fig. 8 Even on the current density-time curve
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Tab.2 The results of corrosion resistance of

film with different thickness
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Tab.3 The effect of the sealing of micro-arc oxidation film

on the corrosion resistance
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Tab. 4 Insulation resistance measurements
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Fig. 10 Chemical oxidation

Fig. 9 Micro-arc oxidation
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Fig. 11 The cross-section morphology of

the film formed by different process
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Fig. 12 Results of salt spray test
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