5517 4555 11 3 FESEEEFR 2007 4F 11
Vol.17 No.11 The Chinese Journal of Nonferrous Metals Nov. 2007

XEHS: 1004-0609(2007)11-1860-05

RS &Rl E L REIRENSE IR ZN

¥, B, Awdk, B F

(FEREBET R MUk THRE#RE, )M 510640)

& ZE:. XHSEM. TEM. EDX. XRD. AUTOLAB H{b 2% T4 3k 40 AT Eb 28 7 Bl i fift o (e 2 b Ak R 0 WLt A4
R)HRMIE AR TEAZI I DA SR TIR E MR . G HRR 2 s At g . BRI R g ik R i
JEICE RS A AR, 204 @ A . MgOMIMIMe,SiOs M, B A WU M T 1A 2 8035 2 A 4 )8 A (MgO
Mg, SiO AN & ft i THEMR A AR R, AU RGN BRI BE R M TR R . AIEKR
SRAF IR 2 1E3.5% NaClH PEA 5 (0 Ji ol rEL 7028 B2 8 et FEL P 23591 410,29 pA/em?® 1522 mV, L5 B R £ A R AL FE
WEAHL, BT R hEE A IR KR R =

EHEIR: BEAS: MRS AR AU KSR

FEISES: TG 174.451 XERFRINAD: A

Effect of electrolyte on microstructure and corrosion resistance of
micro-arc coatings of AZ91D magnesium alloy

PENG lJi-hua, GUO Ping, LI Wen-fang, HUANG Jing-hao, JIE Jun

(College of Mechanical Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: By means of SEM, TEM, EDX, XRD and AUTOLAB, the composition, constituent phase, microstructure and
corrosion resistance of two micro-arc coatings were investigated, which were treated in two electrolytes: organic amine
system and silicate solution. The results show that the constituent phases in coatings from two electrolyte are the same,
i.e., a/f-Mg, MgO and Mg,SiOy; the relative fraction of ceramic phases in the coating from organic amine is higher, and
the coating surface morphology looks finer and denser than those from silicate solution. According to the
potential-dynamic polarization curves in 3.5% NaCl solution, the corrosion current density and corrosion voltage from
organic amine treated coating are 0.29 pA/cm® and 522 mV respectively. The corrosion resistance of organic amine
treated coating is improved significantly.
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Fig.1 SEM images of micro-arc surface under different electrolytes: (a), (b) Organic system; (c), (d) Silicate solution
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Fig.3 EDS elemental distribution of MAO coating under

organic system electrolyte

F 1 WOEALERZ o)
Table 1 Composition of coatings obtained from different

electrolytes
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Fig.2 XRD patterns of micro-arc coating under different

electrolytes: (a) Silicate solution; (b) Organic system

Organic system

Silicate system

Mass Mole

El t
emen fraction/%fraction/%

Element Mass Mole
fraction/% fraction/%

(¢} 44.58 56.71

Na 1.71 1.51
Mg 2489  20.84
Al 1.95 1.47

Si 26.87 19.47

(6} 43.31 54.59

Na 1.58 1.43
Mg 4131  34.19
Al 1.99 1.46
Si 11.81 833
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Fig.4 TEM image of MAO coating cross section
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Fig.5 Potentiodynamic polarization curves of coatings treated

by different electrolytes in 3.5% NacCl solution
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Table 2 Parameters of potential dynamic polarization of

coatings for different electrolytes

Electrolyte Jcon/(uA-cmfz) AE/mV
Organic system 0.290 9 522
Silicate system 1.8720 20
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