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B .

2 ERFE

LM RN EHHES S AZID, HALZE M
(mass%) & A19.03, Zn 0.73, Mn 0.205, Si 0.0018, Cu
0.0010, Ni 0.0003, Fe 0.0012, Mg K4k, iXft
R-FA 10 mmx10 mmx10 mm, FFERIEER
#, #H 1 em? WIIEM. A 2000F &FHL
T, RET/KERIFRT. GRIRFEIRN I
B4R 0.25 mol/L NaySnOs-3H,0, 0.073 mol/L
CH3COONa-3H20, 0.13 mol/L NagPO412H,0 #
0.05 mol/L NaOH, F{EIREESN 60 C, MUER A
1 h, JEHA K 0.05 mol /L NaCl+0.01 mol /L NaOH
B .
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Fig.1 Schematic illustration of the AC passivation
(a) locations of the square wave in comparison
with anodic polarization curve, (b) anodic polar-

ization curve in the AC passivation solution
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Fig.2 Surface morphologies of (a) imm-CC and (b) AC-
cc
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Fig.3 Anodic polarization curves of AZ91D alloy, imm-
and AC-CC

T LR, 40 SRR, R EA BB A TR k4 B
FRAF . DA B Seae gk SRU B, BRI Bk P i e AL Y
UL, SRR A Tt 4 RE i 5 4 .

3.2.2 WAL B 4 KAk, R
itk /5 W AZ91D BEG & EIS &, XREH
AR LA 5. X FREAMZEAEENEGE, E
R A ba FE 5b Pras, HA Ry NEWRHE
RH, Ry, Car 733 A A6 55 FERHATN B E AR, Rads
R R, L OARRT. X FRBEL RS E, H
FR A 5c B, HHF Ryoe HWIEZEHIFLERE
FfH, CPE. WRZHZ.

H EIS %R %0, FEhh 0 h (& 4a, 4b) BHATIA
PHPCBE MR BRI Al > BIALER > ek, BT
INHIBHGTRBLE AR, 1B TR 18, Rl IE  4
it e REHE P AR YA Bk il > RN > Hafk,
JEh 18 h (& 4c, 4d), PGS SHIBEFTIA
FHPTHLE ALK, B ANZ I A B R & & BTN SE



5 XIBEESE - BB FENT AZI1D GG & HMR L EF AR i YA ay 343

(a) = AC-CC
5»
2.0x10 e imm-CC
s AZ91D
1.5x10°
S
Q
2 1.0x10° F
E
E
5.0x10*
0.0}
n
0.0 5.0x10° 1.0x10° 1.5x10°  2.0x10°
ZRe /o-cm?
2 0x1 0SV(C) = AC-CC
X e imm-CC
& AZ91D
1.5x10°
e
Q
S 1.0x10°F
E
E
5.0x10*
n
0.0}
0.0 5.0x10°  1.0x10° 1.5x10°  2.0x10°
ZRe /Q-cm®
(e) = AC-CC
1.6x10° - e imm-CC
A& AZ91D
1.2x10° F
e
S
<, 8.0x10°
NG
4.0x10°
u
0.0}
0.0 40x10° 8.0x10° 1.2x10° 1.6x10*
ZRE/Q-cm2
(9) = AC-CC
1.2x10* + e imm-CC
a AZ91D
9.0x10°
e
o
=_6.0x10° -
E
3.0x10°
0.0}
0.0 3.0x10° 6.0x10° 9.0x10° 1.2x10°
z, locm?

log|Z| /Q-cm®
3 & 3 3
T T T T
> e
5
. 83
Q
UO

10"k
s s
10> 10" 10 10" 10* 10° 10° 10°

frequency /Hz
(d) = AC-CC
5 e imm-CC
107 A AZ91D
4
c 10" F
3]
<
N 10°F
(o]
Re)

: :
10> 10" 10° 10" 10* 10> 10* 10°
frequency /Hz

log|Z| /©-cm®

= 3 3

3 T T T
> e
E E §
Q3
Q
E o (@]

10 10" 10° 10" 10* 10° 10* 10°
frequency /Hz

(h) = AC-CC
]

log|Z| /Q-cm®

107 10" 10° 10" 10* 10> 10* 10°
frequency /Hz

Fig.4 EIS of AZ91D alloy, imm- and AC-CC after (a,b) 0 h, (c,d) 18 h, (e,f) 40 h, (g,h) 110 h exposure periods
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Fig.5 Equivalent circuit proposed to fit the experimen-
tal EIS data (a) AZ91D alloy (b) imm-CC and

(c) AC-CC
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Fig.6 The |Z|;—¢.011, of AZ91D alloy, imm- and AC-CC

during the various exposure periods
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Fig.7 The pore resistance Rpore of imm- and AC-CC

during the various exposure periods
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Table 1 Corrosion potential(Ecorr) of AZ91D alloy, imm-
and AV-CC during the exposure period (mV)

time/h AZ91D imm-CC AC-CC
0 -1.462 -1.359 -1.586
1 -1.357 -1.445 -1.557
2 -1.360 -1.495 -1.568
4 -1.440 -1.486 -1.576
6 -1.505 -1.472 -1.588
8 -1.434 -1.490 -1.581
15 -1.481 -1.420 -1.423
24 -1.453 -1.432 -1.539
27 -1.462 -1.438 -1.573
40 -1.395 -1.430 -1.541
45 -1.439 -1.425 -1.500
49 -1.527 -1.431 -1.509
50 -1.526 -1.392 -1.485
60 -1.515 -1.458 -1.543
65 -1.525 -1.430 -1.520
73 -1.535 -1.467 -1.516
85 -1.283 -1.460 -1.523
94 -1.448 -1.457 -1.583
98 -1.700 -1.401 -1.525
110 -1.311 -1.523 -1.494
107
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Fig.8 The porosity of imm- and AC-CC during the var-

ious exposure periods
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Fig.9 Corrosion morphologies of (a) imm-CC and
(b) AC-CC afte 110 h exposure in 0.05 mol/L
NaCl+0.01 mol/L NaOH solution
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EFFECT OF ALTERNATING CURRENT MODULATED
PASSIVATION ON THE CORROSION RESISTANCE OF
STANNATE CONVERSION COATING ON AZ91D ALLOY

LIU Xiaolan', CHEN Jie', CAO Jingtao', CUI Zhongyu!, ZHANG Tao!,
SHAO Yawei!, MENG Guozhe!, WANG Fuhui'-?

(1. Corrosion and Protection Laboratory, College of Materials Science and Chemical Engineering, Harbin

Engineering University, Harbin 150001,
2. State Key Laboratory for Corrosion and Protection, Institute of Metal Research, Chinese Academy of
Sciences, Shenyang 110016)

Abstract: By using alternating current (AC) modulated passivation technique, the formation process of
stannate conversion coating could be controlled. The microstructure morphology of the conversion coating was
observed by scanning electron microscopy. Polarization curves and electrochemical impedance spectra (EIS)
were examined to understand the effect of the AC passivation on the corrosion resistance of the conversion
coating. The experimental results revealed that the surface of AZ91D magnesium alloy after the AC passivation
was covered by the hemispherical particles whth larger size than that for traditional immersion conversion
coating (imm-CC). The corrosion resistance of the conversion coating was significantly improved as a result of
the AC passivation.

Key words: magnesium alloy, electrochemical impedance spectroscopy, alternating current mod-

ulated passivation, conversion coating, corrosion resistance
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