F40E B2 M 4 b % Hh Vol.40  No.2

2004 4 2 B 191—196 1T ACTA METALLURGICA SINICA Feb. 2004 pp.191-196

Mg &4 AZ91D TER A S R RI B AT *

hOED FmAY 3 Wy ZAFY
1) R ERMEFE G, TR, BaESRE AT AR E, JiK 100083
2) HEREEEBHFEEREH S ERESLRE, M 110016

B OE Rmamas. X $amsned Mg 48 AZIID ik FE MR, BT T AR, &
RRW: BUMMERHREER—E Mg(OH): B, REMBATUET, BYUREEFR, REBRMREN. ERBK
HRASHEER, WSRO A SR, HRSaaR oy BT SR T EE, B Mg 42 RIMMR. R Ey
£%% Mg(OH),, Al(OH)s, Mg,CO3(OH)2-3H20 fi Mga (OH)sCl-4H20, 3 M paet i b=y A6 13 T — 52 1%
PER, ATIERMIEET Mg &R emmEL.

RERIE  METAAEE, Mg &4, MHiTH
hEESES TGC172.3 SHEARIRES A TEBS  0412—1961(2004)02—0191—06

CORROSION BEHAVIOR OF AZ91D MAGNESIUM ALLOY
IN CITY ATMOSPHERE

LIN Cui V| LI Xiaogang 2, LI Ming V), WANG Fengping V)

1) Corrosion and Protection Center, Key Laboratory for Corrosion, Erosion and Surface Technology of Beijing, University
of Science and Technology Beijing, Beijing 100083

2) State Key Laboratory for Corrosion and Protection, Institute of Metal Research, The Chinese Academy of Sciences,
Shenyang 110016 )

Correspondent: LIN Cui, Tel: (010)62333975, E-mail: lincwi@sohu.com
Supported by National Key Basic Research and Development Programme of China (No.G19990650) and

National Natural Science Foundation of China (No.50171011)
Manuscript received 2003-02—22, in revised form 2003-05-12

ABSTRACT The surface morphology of corrosion layer, corrosion products and structure of rust
layer for AZ91D magnesium alloy in natural city atmosphere were studied by SEM and XRD. The
results show that Mg(OH), layer forms at the initial corrosion period, then film thickens and cracks
appear with continued corrosion under cyclic wet/dry conditions, in the end these cracks develop to
reticulate structure. The water vapour is easily condensed and the corrosives gases, salt particles are
easily absorbed in the cracks. Meanwhile, the cracks provide the diffusion paths for oxygen and other
corrosion pollutants into matrix, which results in severe local corrosion. The major corrosion products
are Mg(OH),, Al(OH)3, MgoCO3(OH),:3H;0 and Mg, (OH)3Cl-4H,0, which plays a partial role in
protecting the matrix, therefore slowing down the average corrosion rate of magnesium alloy in the
latter periods.
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Fig.1 Variations of temperature and relatively humidity
(RH) during the experiment (10-18, May, 2002; Bei-
jing)
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Fig.2 Macro-morphologies of the surface of AZ91D magne-
sium alloy exposured for different periods in outdoor
atmosphere for 15 d (a), 20 d (b), 30 d (c), 65 d (d)
and 115 d (e)
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Fig.4 SEM images of the surface of AZ91D magnesium

alloy corroded in outdoor atmosphere for 65 d (a)
(numbers 1, 2 in figure being the positions measur-
ing composition), 95 d (b), 115 d (c), showing that a
thin film forms at the initial corrosion period, then
cracks appear with continuation of corrosion under
cyclic wet/dry conditions, in the end these cracks

develop to reticulate structure
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Fig.5 White crystal formed on the surface of AZ91D Mg

alloy exposured after 95 d in outdoor atmosphere
(a) low magnified SEM image, number 3 in figure
being a position measuring composition

(b) high magnified SEM image, showing crystal to

be of layer structure
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Fig.7 SEM cross sectional morphologies of AZ91D magne-
sium alloy exposured in outdoor atmosphere for 65 d
(a), 95 d (b) and 115 d (c), showing the rust layer
growth from the interface, and the cracks and gaps
in the rust layer (number 4 in figure being a position

measuring composition)
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Table 1 EDXS results of different positions
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Fig.9 Schematic illustration of corrosion process occurring in or at the aqueous film on metal surface
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