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Table 1 Main chemical composition of AZ31B magnesium
alloy (w/%)
Al Si Ca Zn Mn Cu Mg
2.5~3.5 0.08 0.04 0.6~1.4 0.2~1.0 0.01 Bal

Co BARSZIG T 0T IS by HR M ke =,
i K 100~1000 Hz, 4 100 Hz A —PKF, 2k
M 10%~90%, B 10% A4 —N7K, BEAT XK 2 FE AL 4
TSR o HLECA R RN BB, RIAE 30 s PR FR IR
F 1A FFRFEAAR, BEAG RN T, S AW T
Pk, ONOREFHAE 1 AR, HIEWANZET, HE
R R LR RIS, Wl s R AR I A N 1
FEAE, BPBEIN K .

N T3 B AR A Jag 8 DR TR 5 2 Al O T 5% 1 v
MU, 48 Tektronix TPS2024B 7 /5 28 5% 45 5256
I P L T A LR, FIH HD 1000 2 eyl £ 45
PURE 5256 I R BEAT 85k, AR IR i B i ok B R
2000 #ui, ISO fH 4 600. { ] JEOL JSM-5600LV %! Hi,
TWMEE (SEM) RAEGIN AR A0 I 2 1) 24 1 JE 35 A 48k
WS EHEENE 2 HT (EDS) M2 0 % A
(IR {8 H Bruker D8 Discover25 & X Jif 2 fiT i (X
53 BT IS 2 1R 2 T ) AH B 5

2.1 PERFEBEINEIABEE. BREREBIIES

Bl 1 A f A Ak B BB R s 8 R IR, 8 e B 114 H
JE MR X IUE SRR R ik e b
200 Hz, 72 L 40% o BH T i SR L A B 55 2000
ML, OGN T H R R TR — AN Bkl S B T, 8 10
R K AR PR B 5 2 %

B 1a BT kol oo R DG T DL, £ 2 iU TR 3%
HALZ TN 0V, i S —Ff i 28 08 ik A BHk
FL ) 2050 IV T 326 A0 BRI, 3 52 7 280 1) H 2R P S 1) T
RS, g5 b BRI R AT A Y
TSR 0 A 5, A AE B EIEAT R,
FEUEAE 200 V B IT, 1568 24 B8 AR Tk o R I
T EAT R BRI EN S, BRI &
PHAS, PRt 2 0 380 b i) e e AR R 2 455 I 1as
1b. 1c AT A, 7RSI B it B — AN kb JL 3 7 v
fik b HL S TR B BE (Ton) X[ 1#~4# B8 F iR AR K TH
WA S E RN, kb B R OGN BE (To) W, MK
BRI T R S#E R R A > B R IREE, 2 K E AR
FEINILG s  F s H A PE R X R 6#~10# 8 5,
PN ) et B R a3 1 Do S| P 3 s A 1K €
S R KRR . ARSI, A D 3 AN T
IR AT 5

LE T e X6 VR 78 R SR IA i B

mE 1d. le.

2 H#RESH

500 20

a b

400} |
Z 300} g
Sa0p S

100 VT, T, st

1 T 1

0 - - - 0 - -

2 0 2 4 6 8 10 -2 0 2 4 6 8
500 20

400 sl
>
33001 <o
£ 510
o [
>200' 5 L

100} 5t

0 0

Time/x 107s

4 6 8 10
Time/x 107s

20 2 4 6 8 10 %o

K1 SRR B R ORI IR B Be i i s . BB TR RSB LB

Fig.1 Voltage (a, d) and current (b, e) waveforms and experimental phenomena (c, f) in micro-arc stage (a~c) and local large-arc

destruction stage (d~f)
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Fig.2 Macroscopical photograph of local large arc

destroyed coating
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Fig.3 SEM image of surface of normal coating (A) and

destroyed coating (B)
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Table 2 Chemical composition of normal and destroyed
coating in Fig.3 (w/%)

Element Normal coating A Destroyed coating B
Mg 43.31 17.01
(o) 27.25 31.62
Si 21.1 20.79
F 8.34 10.79
K - 11.73
Na - 8.06
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Fig.4 SEM images of cross-section of normal coating (a) and

destroyed coating (b)
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Table 3 Chemical composition of normal coating and destroyed
coating in Fig.4 (w/%)

Normal coating Destroyed coating

Element
A B C D
Mg 33.06 41.16 19.47 34.24
O 39.15 31.59 36.25 25.66
Si 12.11 13.89 16.78 13.27
F 11.43 8.16 10.8 18.59
0.51 0.89 9.44 4.7
Na 1.57 1.59 5.99 1.98
Al 2.17 2.72 1.27 1.56
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Fig.5 XRD patterns of normal coating and destroyed coating
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Destruction Mechanism of Sustained Arc on Magnesium Alloy Coated by MAO

Wang Sheng'?, Ma Ying', Song Chengdi', Li Bin'*, Hao Yuan'?
(1. Lanzhou University of Technology, Lanzhou 730050, China)

(2. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, Lanzhou 730050, China)

Abstract: In order to avoid the destruction of the film by sustained arc discharge during micro-arc oxidation (MAO), the essence of
sustained arc discharge was explored through capturing the discharge phenomenon by a high-speed camera combined with the current and
voltage wave form of the load. And then the change of surface and cross-section morphology and the phase composition of the destroyed
area were investigated compared with those of the normal coating. Finally, different matches between duty ratio and frequency were used
to explore the influence of the electrical parameters on the sustained arc discharge phenomenon. The results show that the surface of the
sample exhibits a reciprocating process of arc burning, arc quenching and cooling during micro-arc oxidation. The localized destroyed area
of the coating shows a sustained arc discharge phenomenon. The composition, surface, cross-section morphology and element distribution
of the local sustained arc discharge region are very different from those of the normal micro-arc oxidation film layer. And the uniformity,
compactness and integrity of the film layer is destroyed, which lead to the destruction of the overall uniformity of the film layer, and even
cause serious damage to the external size of the sample. The capacitance characteristic of the load causes the arc duration time to be too
long while the cooling time of the molten metal oxide is insufficient; the local thermal transmission is insufficient and the heat is
concentrated, which is the basic reason of the sustained arc destruction. This destruction cannot be repaired after it occurs; however, it is
possible to avoid the occurrence of sustained arc destruction under different treatment voltages by reasonable matching between frequency
and the duty ratio.

Key words: magnesium alloy; micro-arc oxidation; sustained arc; destruction mechanism; electrical parameters
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