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ABSTRACT Microarc oxidation (MAO) coatings on magnesium alloy were prepared in silicate elec-
trolyte under constant voltage mode. Cross-section morphologies, binding force and corrosion resistance
of the coatings treated by micro arc oxidation and electrophoresis or direct electrophoresis were studied,
respectively. The results show that electrophoresis coating can be prepared on the surface of MAO coat-
ing, and this technique is simpler than the traditional electrophoresis. The forces of physical binding and
chemical bonding of the composite coatings were formed, and the grade of binding force is NO.1. The
corrosion weight and surface morphology of the composite coatings are not changed under the neutral salt
spray test for 800 h. The electrochemical stability of the microarc oxidation and electrophoresis coating
is better, and corrosion current is decreased by 5 or 2 grades compared by the ceramic coating or direct
electrophoresis coating.
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/:�� AZ31 ?<!�"� �@= (02=

0, %) * Al 2.5%–3.5%, Mn 0.2%–110%, Zn 0.7%–

1.3%, Ca 0.04%, Si 0.05%, Cu 0.01%, =2* Mg. 1

>AB* 30 mm×30 mm×5 mm. C96"�7�
65 kw �"& 8?2@�"& #$' %&(,
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>8?D>�@$A?7?#$@E#@F. #A
3. , C9A@B4Æ"�"&  %, $G0=

HB�$@ 400 V, C4 400 Hz, C=I 10, D 3 min

 %7J& 5, $@DB9B5E.6D, 7K?

7+ 30L9F;$' %8>C9A@B4, $G0

*$@ 80 V, D 3 min 7J$C-, $'E7K?7
+ 27 L9F.

9 JSM–6700 F ÆMN9:F$:;�G6=
�"$'Æ�5-#GD$'$C-�H$<I; 9

FT–IR 8900 EJHF<GK==$'$C-�H8

>; IL GB/T 1720–89 I?"O;P1$'$C
-J)@9�J<M, P2AK>QLR+KMN#

LS�OB�, +OBLS�8A=M>NS�TO
ICE5, UMNP�DP?6=E5�QOE?R
SVJ<M�%P; EF��1:+ HSS EF��

/:Q:Æ", WR? G0<, �=G0TXSQ

RO; GB/T10125–1997YGTHS��1:EF1

:Z�TRÆ"; $ �/:C9[QI(� IM6e

Æ$ �&@U, :FJ4* 4 mV/s, UUVVW

W* 5 mV, VP$EP2�4, 1>��KXT*

30 mm×20 mm, /:?C9��$U�)\8 %
&(�,!�"�#� .

2 ABCDE
2.1 FGHIJKLMNFOAP

L 1 ]I1GD$'#�"$'9Q %&(
�,5-�H$<I. $'-J!)@�W$ ^

+H*, 6�RM� (L 1a); $'-J�)-�W$

 _N�R (L 1b), $'-?X$;2O#KR2
&,�)-?OX2X;Y", +Y`OX2YZ, �

X$'-ZNP�)-�*:`, +Æ�5-�W$

 !#&X2VQYZ, [Z[!)@, �X2[�.

N�, �"$'Æ�5-W$ <@1C\]�M.

R[F<GK==]I1GD$'$C-#�

"$'Æ�5-?�X=:��^ (L 2), ,L 2 N

�,GD$'$C-#�"$'Æ�5-�\$�)

ST]* 3400 cm−1—3450 cm−1  � —OH �)

ST]#2964–2970 cm−1  � —CH—CH3 �)S

T]#1722 cm−1—1448 cm−1 79�a(�)ST

]#^ 823 cm−1  � –N–H �)ST]. 9$'

-?�X=:�\87 +-, GD$'$C-_+

1380 cm−1  ^+ –NO2 �)ST], >]+�"

$'Æ�5-?2U`V, �X$'Ea�?�b
) ��ZU`=@; GD$'-+ 1082 cm−1—

1302 cm−1  (&WX��)ST]+Æ�5-?
b2U`V, �X(&WX_NI1V\. ,cNc,

S 1 dYed�eZf]gh^_f`

Fig.1 Cross-section morphologies of the coatings

treated by different electrophoresis techniques

on magnesium alloy (a) direct electrophoresis,

(b) microarc oxidation and electrophoresis
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9�\# , <@1 �_M.

2.2 FGHIJKLMNTUV3WXYZ[
L 3 ]I1GD$'#�"$'9Q %&(

�,5-�J<M. +GD$'[k?$C�l`
A�M[a;, +g��=m1;2], /*$'$

C-J!)@�W$ ^+X;=WP, $C-an

o. !�$�$Ebp (–2.37 V,h]-O;]$�),

+^7ciJ& 2I@K-_`.*& 5, �]

$'$C-�j6 #Tk $QO@9, *�GD

$'$C-�J<M�, DI?1:$C-Z`=a

b, J<M%Pc* 4 P; �"$'Æ�5-�J<
M%P* 1 P, IGD$'$C-�J<M$b;
��. �al+-: !�"�"& �)-dm#.
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J<M;WK��.
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S 2 fegkdYed�eZf]gh FT–IR ll

Fig.2 FT–IR spectra of the coatings treated by electrophoresis technique on magnesium alloy.

(a) direct electrophoresis, (b) microarc oxidation and electrophoresis

S 3 dYed]gkmghqns_f`

Fig.3 Surface morphologies of the coating treated by different electrophoresis techniques in circle cut

test (a) direct electrophoresis, (b) microarc oxidation and electrophoresis
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Fig.4 Corrosion curves of magnesium alloy treated

by different techniques in neuter salt mist test

(a) microarc oxidation, (b) microarc oxidation

and electrophoresis

5-#GD$'-#^�)-�#� �^. L 4 �

X: �"&  %!�"1>D 100 h ��$, �)

-��Y^2VQ*otj? klb;, D 300 h

��Y^[ 70 g/m2,1>�$ZmmX;���m,

�)-2UQO; C9�"$'Æ� %!�"1>

D 800 h EF��, 1>���Y^2#���$�
$<ITnX;? , �#� I�"& �)-$

1;_���.

L 5*�"& #GD$'#�"$'Æ� %

oQ!�"1>+ 3.5% n o6D?�� pP.

L 5�X,�"$'Æ� %!�"1>���$U

Icorr `u (3.94 nA), GD$'!�"1>���$

U Icorr * 170 nA, �"&  %!�"1>���

$U Icorr `; (170 µA). N�, �"$'Æ� %#

GD$' %!�"�$ �qR I�"&  

%X;Y[, ��$U=HY"1_ 5M# 3M02

P.
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Fig.5 Polarization curves of magnesium alloy treated by different technique (a) microarc oxidation,

(b) microarc oxidation and electrophoresis, (c) direct electrophoresis
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