Bigh TH2 25 -HS&HE W B 75~80H REIOIHF6H
Journal of Chinese Corrosion Engineering, Vol.16 No.2, PP. 75~80 (2002)

REZEAZIIDEE G S TES. 5wt % NaCl KB
ZIEahtT

BRI ~ £3GE

The Corrosion Behavior of Die-Cast AZ91D Magnesium Alloy

in 3.5 wt% NaCl Solution
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Abstract

The electrochemical and corrosion behaviors of die-cast AZ91D alloy in 3.5 wt% NaCl solution
with different pH were investigated. This die-cast magnesium alloy exhibited a solid solution
phase ( a) and an intermetallic compound Mg Al , ( 3). In neutral NaCl solution, the weight loss
due to corrosion was found to vary linearly with time. The results of SEM surface morphology
and XRD of corrosion product revealed that the potential different between « phase and S phase
in AZ91D alloy would make the corrosion localized in & phase adjacent to /3 phase and cause the
drop of S phase. In alkaline solution, the results for both open circuit potential and polarization
measurements indicated that AZ91D alloy could be passivated due to the formation of a relative
stable Mg(OH), film.
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Tablel. Chemical composition of the AZ91D used.

Element Al |Zn | Mn | Si Cu |Fe |Mg

Content(wt%)| 9.02 | 0.49| 0.23 | 0.027] 0.007 | 0.005 | Bal.
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Fig 1. X-ray diffraction pattern of AZ91D.
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Fig2. Metallographs of die cast AZ91D (a)low

magnification (200X) (b)high magnification

(1000X).
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Fig 3. SEM back scattered electron image of die cast
AZ91D.
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SEM images and EPMA and EDS results for
AZ91D, (a) spots for EPMA analysis, (b) spots
of EDS analysis, and (c) concentration profile
for Al and Zn in (a) and (b).

Fig 4.
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Fig 5. Weight loss vs. time curve of die cast AZ91D

in 3.5wt% NaCl solution, pH=6.1.
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Surface appearances of die cast AZ91D after
being immersed in 3.5wt% NaCl solution
(pH=6.1) for various periodic time. (a) 20min,
(b) 40min, (c) 1h, (d) 6h.

Fig 6.
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X-ray diffraction patterns of die cast AZ91D,
(a) after being immersed in 3.5wt% NaCl
solution, pH=6.1, for 5 days,(b)corrosion
product precipitated and collected from 3.5wt

% NaCl solution, pH=6.1.
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Fig 8. Open circuit potential vs. time curves for die
cast AZ91D in 3.5wt% NaCl solution with
different pH.
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Fig 9. Potentiodynamic polarization curves for die
cast AZ91D in 3.5wt% NaCl solution with
different pH.
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