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ABSTRACT

The corrosion behavior of die-cast and thixo-cast
(with and without electromagnetic stirring) AZ91D was
studied in 5% NaCl solution at 25°C and pH 6 using
electrochemical impedance spectroscopy (EIS). The
charge transfer resistance and double layer capacity were
calculated as a function of the distance from the front
skin for the three materials. The results showed that the
skins were more susceptible to corrosion than the bulks
for al of the three samples. The charge transfer
resistance of the corrosion process on die-cast AZ91D
was always less than those on the two thixo-cast AZ91D
samples. The electromagnetic stirring during thixo-
casting dightly improved the corrosion resistance of the
interior parts, close to the front and back skins of the
cast piece, but had no influence on the part in the
middle.
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Fig. 1 — Evolution of the corrosion impedance
diagram of DC AZ91D alloy as a function of
immersion timein 5% NaCl solution at 25°C.

0 hr: continuous line;

1 hr: dots;

2 hrs: open circles;

3. broken line;

4 hrs: filled circles;

5 hrs: open sguares.
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Fig. 2 - Evolution of Nyquist plot of
electrochemical impedance of a bulk sasmple of DC
AZ91D aloy immersed in 5% NaCl solution after
five minutes. open circles — 0 minute; continuous
line — 5 minutes.

Table | — Ry, Cq4, Rf and C; values for a bulk
sample of DC AZ91D alloy immersed in 5% NaCl
solution at the beginning and after 5 min.
oooooooOooooooobpooooo
Time Ry Ca Ry C
(min) (QGM?») (uFcm?)  (QBM?)  (uF/cm?)
oooooooOooooooopooooo
0 234 16.1 1014 82
5 74.1 13 155 60
oooooooOooooooobpooooo



