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Fig.2 Cross—section morpbologies of ceramic coatings (a) without Al,O: powders and (b) with addition of AlLO; pow-

ders (1 .AZ91D matrix, II. compact layer, Ill. loose layer)
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Fig.3 The XRD pattern of the surface of ceramic coating
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Figd4 The polarization curves of the matrix and ceramic

coatings with and without addition of AlLO; powders
in 3.5% NaCl solution

S b e T Y SHL AR AR £ i 8 A0 P AR AR A il 28 B
f)E, # AZ9ID & E&MIE A EETE 3.5%
NaCl 7 B i b B S 42 1

M EFAIA ALO, BYRBIAH H, A ALO; 3 K
J& B R T R R TR KRR ERS ., HEE
EHTIA ALO, ¥ K& ST R R &
P e R ALY - e — , AR EAE B R iR b R R A
B, BHESBE RS ELZ, A5
BEREE, 5EAE S EE, rURMESN R
EZENWIR, NIREUE R M SRR AR
AP H T A ALO, ¥R J5 B B S AR g i J2
AR B, B2 R A9 FLIR B gl XA L
IR T — MBI MR B B = R AU 4
BroJ 5 EEP5F KER ALO,, HYTE ALO,
H MO B & MBI, T ALO,; H MgO AR M 4,
XTER KRR B3 T MR Ay i
3.4.2 ikik B ey st @ 0L VR R R E R I
JE AR % B A T 1R AR A R ke BT
v=I.xM/nF = 3.73x10%*x 1., x M/n X
Xrbv AR, g/m? h; L, HIE A IR,
pAem’ ;M A B RIEF &, g0 NEBMIRET

(a) without ALO; powders and (b) with addition of Al

Table 1 Comparison of electrochemical corrosion rate of

untreated and micro—arc oxidized AZ91D alloy

Eor logl,, corrosion rate
sample
v /mA-em?  /mgemZ:h
AZ91D matrix -1.152 02858 86435
without A]203 powders -0.713 ~1.3282 2.102
with addition of AL,O; powders 0575 -2.8107 0.069
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INFLUENCE OF ADDITIONS OF Al,O, POWDERS IN ELECTROLYTICAL
SOLUTION ON MICROSTRUCTURE AND CORROSION PROTECTION OF
CERAMIC COATINGS FORMED ON MAGNESIUM ALLOY DURING
MICRO-ARC OXIDATION

LIU Yaping', DUAN Lianghui’, MA Shuxian?, PAN Junde', CUI Caie', MIAO Qiang'
(1 Institute of Surface Engineering, Taiyuan University of Technology, Taiyuan 030024;
2 Fenxi Machinery Factory, Taiyuan 030024)

Abstract:AZ91D magnesium alloy was treated by micro—arc oxidation (MAO) in the optimized composite solution
of silicate —phosphate system in which AlL,O; powders were added.Morphological characteristic and phase
constituent of ceramic coatings were analyzed using the scanning electron microscope (SEM) and the x-ray
diffraction (XRD).The results showed that after adding Al,0; powders pores in ceramic coatings decreased and the
loose layer became more compact,new phase of Al,0; appeared.Electrochemical corrosion experiments in 3.5%
NaCl solution showed that corrosion resistance of ceramic coatings after adding ALO; powders was also improved
greatly.

Key words:magnesium alloy, Al,0; powders,micro—arc oxidation, morphological characteristic,phase constitution,

corrosion resistance



