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Corrosion Behavior of Anodized AZ91D Magnesium Alloy
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ABSTRACT

The corrosion behavior of AZ91D magnesium alloy with or without anodization was
investigated. For the non-anodized alloy, both immersion and potentiodynamic polarization tests
conducted in 3.5 wt% NaCl solution were employed for corrosion resistance evaluation. In acidic
solution (pH = 2), the results revealed that both the matrix phase ( @) and the precipitate ( 5,
Mg Al ,
solutions, 5 phase had a higher resistance to corrosion than « phase. The better corrosion

intermetallic compound ) were severely corroded. However, in neutral and in alkaline

resistance of /3 phase was attributed to its high Al content. The anodized film formed on AZ91D
magnesium alloy might be dissolved in acidic solution. In neutral and alkaline solutions, however,
the anodized films were rather stable.
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J. Zahavi and J. Yahalom , Electrochim. Acta , 16
(1971) p89.

Sachiko Ono and Katsuhiko Asami, J. Electrochem.
Soc., Vol.143 (1996) No.3.
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in Aqueous Solution, NACE, Houston, TX, USA,
1974.

G. Song, A. Atrens, D. Stjohn, J. Nairn, and Y. Li,
Corrosion Science, Vol.39 (2000) p.855

1. AZ9ID §E& s SAHRH
Fig.1 = Microstructure of die-casted AZ91D Mg alloy.

fE2.  SEM MRS AZ9ID $E5 SRt  Lpz el
B RAAIRE -
Fig2 SEM micrograph showing the surface

morphology of AZ91D Mg alloy after

anodization treatment.
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3. SEM WRFHR AZ91D S5 St LR (a)
B KR I DR G - e e
Fig3  SEM micrograph showing the cross-section oy g T 31—.|| " RIUEE ET
microstructure of AZ91D Mg alloy after ::E I iff 22
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Fig4  X-ray spectra of AZ91D Mg alloy, A: as-

casted ; B: anodized.
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Fig.6

SEM [} BRI $E AZ91D $£45 SAEARA
pH {E:Z23.5 wt % NaCl KR+ > 33 15
S3$Es% < RIAGEELRIRE - (a) pH = 2.0 > (b)
pH=6.1(c)pH=12.0 °

SEM micrographs showing surface
morphology of die-casted AZ91D Mg alloy
after exposure in  NaCl solution, with various
pH for 15 min, (a) pH = 2.0, (b) pH = 6.1, and

(c) pH=12.0.
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SEM [l Fr HURIESE AZ91D $£4 BAEA A
pH {E.Z 3.5 wt % NaCl 7K##H - 1234 60
o34 2 FRIAESARE > (2) pH = 2.0 > (b)
pH=6.15(c)pH=12.0 °

SEM micrographs showing surface
morphology of die-casted AZ91D Mg alloy
after exposure in NaCl solution, with various
pH for 60 min, (a) pH = 2.0, (b) pH = 6.1, and

(c) pH=12.0.
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8. SEM Wijy MURERSE AZ9ID 65 A
pH 1B Z3.5 wt % NaCl 7kKiEuk T > = 24
IINRf % 2 RIS ARAURE - (a) (b) pH = 2.0 >
(¢) () pH=6.1, Fz (e) () pH=12.0 -

Fig.8 = SEM micrographs showing surface mophology
of die-casted AZ91D Mg alloy after exposure
in NaCl solution, with various pH, for 24 h,
(a)(b) pH = 2.0, (c)(d) pH = 6.1, and(e)(f) pH
=12.0.
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Fig.9

AZ91D $£5 & L& ik

A:Mg(a) E: MizaAlp(OH)y4*H 20
BiMgpAL:  FrMghy

CiMgoH)y  GMpAROHR

D: MgsAL{OHY H,0

10 15

JiES% AZ91D k& <BAEAE pH fH Rz 3.5
wt % NaCl 7kggir - iRk - SlRim
DR AXOtRe s 2 &5 R - (a)pH=2
(b)pH=6 > J (c)pH=12 -

X-ray spectra of die-casted AZ91D Mg alloy
after exposure in 3.5 wt% NaCl solution with
various pH, (a) pH=2, (b) pH=6, and (¢)
pH=12.
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%NaCl ZK¥AH . BHES AL ©

Open circuit potentials of die-casted AZ91D
Mg alloy in 3.5wt% NaCl solution with

various pH.

A

. pH=2 az-cast
pH=6 as-cast
pH=12 zs-cast

M=

| o oveosed g voomd vomveed ool vosesal g 5 oaend
1E-DOG TE-Di4 TE-erE
Carrent Demelty { Al cm?}

JBEEE AZ91D B EAAIE pH {EZ 3.5 wt
% NaCl 7Ky BR Birh & Bl (7 i Lith #%
.

Potentiodynamic polarization curves of die-
casted AZ91D Mg alloy in 3.5 wt% NacCl

solution, with various pH..
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matrix

SEM M BEVRIERES AZ91D B ot b
FREERHA pH = 2.0:23.5 wt % NaCl /KiEHR
v B8 3 /NRFERZ TRl RURE (a) Fi Y
R& > (b) Rk <A o

SEM micrographs showing (a) surface
morphology, and (b) cross-section micrograph
of anodized AZ91D Mg alloy after exposure in
3.5 wt % NaCl solution ( pH=2 ) for 3h.
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Fig.13

SEM W Fr BRI S AZ91D S5 BASimtin{b
IR pH=6 & 3.5 wt % NaCl /KEH
th 3R 12 /NRHR I S ARIVRE - (a) SR
RE - (b) Rk <gAH -

SEM micrographs showing (a) surface
morphology, and (b) cross-section micrograph
of anodized AZ91D Mg alloy after exposure in
3.5 wt % NaCl solution ( pH=6 ) for 12h.
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14. SEM [FrEURESE AZ91D S5 B L
BRI A pH=12.23.5 wt % NaCl K&K
i R 12 /NRFR W IS RRIURE - (a) 2R
R& > (b) Rtk <A -

Fig.14 SEM micrographs showing (a) surface
morphology, and (b) cross-section micrograph
of anodized AZ91D Mg alloy after exposure in
3.5 wt % NaCl solution ( pH=12 ) for 12h.
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