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An experimental procedure for tracking corrosion on lightweight alloys has been developed using a com-
bination of microscopy and corrosion studies using commercial sand cast magnesium AM50 alloys. Cor-
rosion penetration depths were measured and characterized with CLSM and SEM/XEDS, respectively.
Corrosion depths on a-grains in the alloys were expressed as a function of their Al content. Al-rich
b-phases and eutectic a-phase microstructures were observed to be most corrosion resistant due to an
enrichment of Al, identified with TEM, near the oxide/alloy interface. Sand cast alloys were found to
be susceptible to major corrosion events in regions with depleted Al content.

� 2013 Elsevier Ltd. All rights reserved.
1. Introduction

Magnesium alloys are attractive materials for industrial appli-
cation due to their high strength-to-weight ratio. However, a major
deficiency is their inadequate corrosion resistance when exposed
to aqueous and humid environments exemplified by those encoun-
tered in automotive applications [1–3]. As the most electrochemi-
cally active structural material, Mg, when placed in electrical
contact with a dissimilar metal/alloy in an aqueous medium can
establish an active galvanic couple resulting in anodic polarization
and corrosion of Mg and consequently the generation of very high
current densities and corrosion rates [4].

AM50, a commercial Mg alloy, is used for its exceptional cast-
ability [5,6]. The major microstructural constituents of AM50 are:
a Mg-rich a-phase, an Al-enriched eutectic a-phase containing
b-phase (Mg17Al12), and Al–Mn intermetallics [7,8]. As Mg alloys
freely undergo corrosion in aqueous environments due their posi-
tion in the electrochemical series, the effect of the microstructure
on this corrosion process must be understood. Following the study
of grain size on pure Mg by Birbilis [9] which concluded other fac-
tors may override the corrosion effects of grain size on pure Mg,
the effect of grain size on the corrosion of other alloys including
AZ31 [10–12], ZK60 [13] and AZ91 [14–16] However, presently
no agreement on whether a decrease in grain size dampens or
accelerates corrosion of the alloys exists [17]. With changing
microstructure the size the distribution of secondary microstruc-
tures, which can serve as local cathodes, is also altered. Previous
macroscale studies on AM50 and other Mg alloys suggest micro-
galvanic coupling can occur between the b-phase and/or interme-
tallics and the a-phase, thus, accelerating the corrosion of the Mg
rich a-phase [18–20]. Both b-phase and the AlMn intermetallics
are known to be cathodic to the Mg matrix, with the strongest
cathode being the AlMn intermetallics in aqueous environments
[11]. The distribution of b-phase has been suggested to affect the
corrosion of Mg AZ91 alloys [21–23]. The aim of this study is to
track the location of corrosion initiation and to quantify the extent
of propagation (as a penetration depth) on sand cast AM50 alloys
based on microstructural characteristics; specifically, the varying
Al-content of a-grains and the proximity of b-phase networks.
Due to the variable Al-content of a-grains [20] it is possible to have
individual grains with different corrosion rates.

Alloying Mg with Al has been shown to alter the microstructure
[24], and significantly influence corrosion resistance [3,25–27].
While corrosion resistance is usually assessed in terms of the bulk
Al content of the alloy this study assesses corrosion damage as a
function of the Al content of individual a-grains and its distribu-
tion throughout the sample. With alteration in microstructure size
and distribution, this can be viewed as changing the distribution of
the Al throughout the alloy. In this study, corrosion damage is
quantified using confocal laser scanning microscopy (CLSM), a
technique previously shown to quantify damage on Mg alloys
and coatings [28,29] and on other materials [30,31]. The chemical
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content and morphology of sub-surface corroded and un-corroded
regions were also investigated by forming cross-sections using a
focused-ion beam (FIB), followed by chemical analysis using
X-ray energy dispersive spectroscopy (XEDS) and transmission
electron microscopy (TEM). The surface and sub-surface chemistry
of microstructural features was compared to their corrosion rate
and damage morphology to determine which microstructural
features enhance or repress corrosion resistance.
2. Experimental procedures

2.1. Sample preparation

As-received AM50 sand cast rods were machined into
1 � 1 � 0.7 cm electrodes. One side (1 cm2) was tapped to accom-
modate a threaded rod to allow electrical connection to external
circuitry. The 1 cm2 side to be examined was pre-treated using
the following procedure: The sample was ground successively up
to 4000 SiC grit. A thin layer of paraffin wax was applied to each
SiC pad to maintain the integrity of the pad and to provide an addi-
tional lubricant. An equal volume mixture of ethanol and propanol
was used as a lubricant on the SiC pad. The ground alloy surface
was then polished on a Struers DP-Dur cloth saturated in 3 lm
Struers DP-Suspension A for 5–10 min with the ethanol/propanol
mixture once again used as a lubricant. The final stage consisted
of polishing, for 2–3 min, on a Struers OP-Chem cloth using an
equal volume mixture of Struers OP-S Suspension and ethylene
glycol, as an abrasive. The polished sample was rinsed and soni-
cated in anhydrous ethanol for 2 min, air dried, and then stored
in a desiccator.

2.2. Instrumentation

AM50 electron micrographs were collected in back-scattered
and secondary electron modes using a LEO 440 SEM, Hitachi
3400-N Variable Pressure SEM and a Hitachi 4500-N equipped
with a Quartz One XEDS System to determine elemental concen-
trations of a-grains and other microstructural components.

Depth profiles on un-corroded and corroded surfaces were mea-
sured by detecting the reflected light intensity from a Zeiss 510
confocal, HeNe 633 nm laser. The polished sample surface was
placed downward, suspended by a stage, facing an inverted objec-
tive. Light intensities were normalized into a depth profile by con-
sidering how many steps of known distance (slices) through the
focal plane, in the z-direction, are required to reach the deepest re-
gion on the sample surface. The differences in light intensities were
then converted to a distance. At depths of >30 lm, the limit of clear
image resolution is reached.

2.3. Tracking corrosion on the microscale

Prior to corrosion experiments, the polished surface was
analyzed by SEM/XEDS and confocal laser scanning microscopy
(CLSM). The co-ordinates of an area of interest (AOI) were recorded
(relative to a surface edge) so that the same area (275 lm �
450 lm) could be subsequently located after intermittent immer-
sions. All experiments were performed in a naturally aerated
1.6 wt% NaCl (reagent grade, 99% assay) solution prepared with
MilliQ� water (18 MX cm) at ambient temperature (�22.5 �C).
The polished side of the AM50 electrode was immersed in the elec-
trolyte and suspended from a stainless steel rod with the electro-
lyte level located approximately 1–2 mm above the polished
surface.

After immersion in the chloride solution, the corroded surface
was rinsed and sonicated in anhydrous ethanol, and dried. The
corroded AOI was then analyzed using SEM/XEDS and CLSM, and
compared to the same location prior to corrosion. This procedure
was repeated after each of a series of immersions, which simulate
wet–dry cycling, to determine the evolution of damage morphol-
ogy and penetration depth with time. On completion of immersion
experiments (after a total of 96 h immersion), the sample was fur-
ther analyzed with FIB (Zeiss NVision 40) for imaging and site-spe-
cific sample preparation for TEM using a FEI Titan 80-300
(scanning) transmission electron microscope ((S)TEM) equipped
with an X-ray energy-dispersive spectrometer (XEDS – Oxford Inca,
Si(Li) detector) For XEDS data analysis commercial software INCA
(Oxford Instruments) was used.
2.4. Surface montage imaging

A square 16 mm2 sand cast sample of 2 mm thickness was
mounted in Struers EpoFix™ epoxy so that only a 16 mm2 surface
was exposed. The surface was ground and polished as described in
Section 2.1. A total of 60 images, at 150� magnification, were re-
corded across the entire 16 mm2 polished surface using a Hitachi
SU6600 Field Emission SEM. The images were then stitched using
Image-Pro Plus 7.0� into a 10 � 6 grid to yield a final image map
of the entire 16 mm2 surface. The sample was then immersed in
chloride solution and corrosion analyses performed after a se-
quence of immersions as described in Section 2.3. Between each
immersion the surface was analyzed by SEM as described.
3. Results

3.1. Corrosion behavior of sand cast AM50 alloys in 1.6 wt% NaCl

Fig. 1 displays an SEM micrograph of a selected AOI (Fig. 1a) and
the corresponding XEDS maps for Mg (Fig. 1b), Al (Fig. 1c) and Mn
(Fig. 1d). This area exhibits an Al-rich network of eutectic a-phase
interlaced with b-phase mainly in the centre of the AOI. The pres-
ence of nine Al–Mn intermetallics can be observed in the AOI. Fol-
lowing initial imaging with SEM and CLSM, the sample was
immersed in the 1.6 wt% NaCl solution for a series of 24 h exposure
periods. Between each immersion, the AOI is re-located and im-
aged with SEM and CLSM to monitor corrosion evolution on the
surface. The SEM and CLSM light intensity images recorded after
each 24 h. immersion period are presented in Fig. 2. The initial pol-
ished surface undergoes dramatic changes after only 24 h of
immersion mainly near the bottom of the AOI, where several
a-grains have corroded. The Al rich regions in the centre appear
to be more resistant to corrosion. After 48 h, a significantly cor-
roded area is observed on the left-centre a-grain of the AOI. After
72 h, several other a-grains experienced extensive damage, a pro-
cess which continues up to 96 h of exposure. Corrosion at the
a-grains is directed inward into the alloy and leaves behind a skel-
etal uncorroded network. The cracking observed on some a-grains
may be a result of the accumulated corrosion product drying when
the sample is removed from solution and cannot be resolved at the
selected magnification by the CLSM due to light scattering at the
cracks. This cracking was not a result of the intermittent wet–dry
cycling undergone by the sample, as it still occurs with a continu-
ous exposure of 96 h, shown in Fig. 3.

It is clear from Fig. 2 that a-grains undergo preferential attack
as expected from previous studies [32], whereas other microstruc-
tural constituents of the alloy display a much different behavior.
Fig. 4 tracks an ‘‘ear-shaped’’ b-phase centered between two
a-grains throughout a full 96 h immersion cycle. After 24 h
Fig. 4a, corrosion product is loosely dispersed over the area, with
some change in corrosion depth on the neighboring a-grains evi-
denced by the darkening in the corners of the image. The corrosion
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Fig. 1. (a) SEM backscatter (BSE-20 kV) image of a selected area of interest (AOI) on a sand cast AM50 alloy and the corresponding EDX maps for (b) Mg, (c) Al, and (d) Mn.
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product layer becomes more pronounced in patches following 48 h
of immersion Fig. 4b, with the b-phase being masked by the corro-
sion product layer. The b-phase can still be distinguished due to a
change in the morphology of the corrosion product above the
b-phase compared to the surrounding coverage. As the corrosion
product continues to accumulate, Fig. 4c (72 h) and Fig. 4d
(96 h), the location of the b-phase is more easily resolved in the im-
age. The corrosion product accumulated over the b-phase is more
porous than the adjacent areas, but has the same composition
[33]. This increased porosity can be induced by cathodic behavior
of the b-phase relative to surrounding areas.

The surface morphology of the Al–Mn intermetallics is altered
throughout the corrosion process. Fig. 5a shows an Al–Mn interme-
tallic (contained within an a-grain in the left centre of the image
along with its b-phase neighbor) following 24 h of immersion. A
dome of corrosion product has accumulated over the intermetallic
with the surrounding a-grain showing some corrosion damage,
while little corrosion product is present over the b-phase region.
This dome structure remains intact throughout 72 h of immersion
Fig. 5b and c, while corrosion proceeds on the a-grain. Within the
next immersion cycle up to 96 h of immersion Fig. 5d, the dome
has collapsed and the formation of a new dome of accumulated
corrosion product has commenced over the exposed intermetallic.
Hydrogen evolution or delamination of the intermetallic surface
could have lead to this collapse. Making up the dome of corrosion
product is an outer layer of Mg(OH)2 and an inner structure of
MgO, as determined by electron energy loss spectroscopy and elec-
tron diffraction, as described elsewhere [33]. From this work, it has
been reported that below this accumulated corrosion product layer
there is a delamination of the intermetallic, producing a Mn3O4

layer and an absence of Al [33]. These two observations suggest
that a localized pH change is occurring at the intermetallics. If
the intermetallics are acting as localized cathodes, hydrogen evolu-
tion can lead to an increase in pH at such sites. The presence of
OH� can produce the outer layer of Mg(OH)2 while assisting the
dissolution of Al from the intermetallic surface [33]. The dome
structures over the intermetallics are evidence of their localized
cathodic behavior, although intermetallics free of these domes
are also observed (arrow in Fig. 5d). The absence of a corrosion
product dome at the Al–Mn intermetallic suggests no local pH
change, and thus inactivity as a cathode at that point in the corro-
sion process. This trait is not yet fully understood.

3.2. Role of Al in the corrosion of sand cast AM50 alloys

Individual a-grains differ in Al-contents, which can be mea-
sured from XEDS data extracted from the maps. a-grain boundaries
on the sand cast alloys are not readily defined without etching,
which was avoided in order to maintain the natural state of the al-
loy. In this case, the a-grain boundaries are delineated as regions
enclosed by the Al-rich network, as shown in Fig. 6. The Al content
of the individual a-grains was obtained using the area trace func-
tion of the software, and an average Al content calculated versus
the software standard. The average Al values reflect the surface
Al-content and sub-surface Al content due to the excitation volume
(�4 lm) of the electron beam. From the CLSM images and the mea-
sured light intensities, corrosion penetration depth profiles of the
surface are recorded by linescan analysis. Fig. 7a shows the CLSM
linescan region of the AOI from Fig. 2 with the green line identify-
ing the location of the selected linescan used for depth measure-
ment. The depths were calculated from the distance between the
highest and lowest light intensities on the AOI. Fig. 7b shows the
absolute depth profiles recorded along this linescan after succes-
sive periods of immersion up to 72 h. The grey-shaded areas are
representative of the b-phase locations encountered in the line-
scan. As time progressed, corrosion on the a-grains was observed
accompanied by an increase in depth.

From a series of linescans, the evolution of the corrosion pene-
tration depths (measured at the centre of the grain) on a-grains as
a function of their Al-content, determined by XEDS, for different
exposure times are obtained (Fig. 8). The analyses of a statistically
relevant number of grains recorded from four different sand cast
samples are summarized in a plot of the corrosion penetration
depth versus the Al content of a-grains (wt%) over the sequence
of immersion periods. This figure shows that grains containing
lower amounts of measured Al, generally <3 wt%, experienced



Fig. 2. Secondary electron (SE) SEM (10 kV) and CLSM images of the 450 lm � 450 lm AOI on an AM50 sample corroded through successive wet–dry cycles following (a) 0 h,
(b) 24 h, (c) 48 h, (d) 72 h and (e) 96 h exposure. The intermetallic marked with an arrow in (a) is displayed in Fig. 5 and CLSM images presented on a light intensity scale 0–
240.
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higher corrosion penetration to depths approaching 20 lm. How-
ever, a linear trend does not exist, since grains with nearly identical
Al content corroded at different rates, suggesting that neighboring
microstructures also influence corrosion rates. The most rapidly
corroding grains, irrespective of Al content, contained Al–Mn
inclusions such as the one identified in Fig. 5 (eight of such grains
were observed in total), which are known to act as local cathodes
[34].



Fig. 3. SEM micrograph (SE-10 kV) of a sand cast corroded surface after 96 h of
continuous exposure in 1.6 wt% NaCl.
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Both intermetallic and b-phases can serve as cathodes coupled
to anodic Mg-rich a-grains. Regions in the direct vicinity of the
b-phase (the eutectic a-phase) would, therefore, be expected to
be susceptible to corrosion. However, as seen in the CLSM images
in Fig. 2, areas near the b-phase are still more resistant to corro-
sion. The corrosion resistant regions in these samples correspond
to the Al-rich network observed in the Al XEDS maps Fig. 1, consis-
tent with other reports on higher corrosion resistant surface re-
gions on Mg alloys [12] possibly due to an Al layer [24,35,36].
Although a detailed analysis of the corrosion product/alloy inter-
face, using high resolution analytical microscopy, is discussed else-
where [33], a summary of the findings is given here. Following 96 h
of immersion, a FIB cross-section Fig. 9a, was cut from the site of a
corrosion resistant b-phase region to investigate what feature(s)
could be suppressing the corrosion rate at these locations. Prior
to cross-sectioning a tungsten strip was deposited on the surface
to maintain the integrity of the surface film and prevent damage
from the Ga beam. A TEM lamella was removed from this cross sec-
tion and the areas marked in red and green in Fig. 9b were ana-
lyzed following thinning of two electron transparent windows.
(a) (

(c) (

Fig. 4. SEM images (SE-10 kV) showing the progress of corrosion near a b-phase regio
For all the XEDS data in TEM Fig. 9c and d, the sample was tilted
to a = +15� to enhance the strength of signal The area labeled with
a green frame, containing a b-phase section, was analyzed with
XEDS to produce the maps shown in Fig. 9c. An accumulation of
Al at the oxide/alloy interface can be seen in the XEDS Al map, lying
just beneath the columnar-like corrosion product layer containing
oxygen and above the Mg-rich alloy. One possibility is that this Al
could be present due to the proximity to the b-phase. However,
analysis of an area away from the b-phase (marked in red in
Fig. 9b), also shows a surface Al layer, Fig. 9d. Based on the depth
profiles shown in Fig. 2, which demonstrate that regions enriched
in Al in close proximity to b-phase (i.e., at similar locations to that
analyzed in Fig. 9d) are more corrosion resistant compared to
a-grains, it is suggested that this Al-layer is largely responsible
for the improved corrosion resistance.

3.3. Major corrosion events on sand cast AM50 alloys

Throughout the immersion tests, major corrosion events, char-
acterized by damaged areas over 25 lm in diameter and penetrat-
ing upwards of hundreds of microns into the alloy, were commonly
observed. These sites are not limited to edge effects on the un-
mounted samples, and once initiated, corrosion propagation is
not limited by any nearby microstructural features, such as Al-en-
riched regions. A clear example is demonstrated by the annihila-
tion of an AOI Fig. 10a, following 24 h of immersion, Fig. 10b
where the AOI is highlighted by the red box.

To investigate the origin of these major corrosion events, the
exposed 4 mm � 4 mm surface of an epoxy mounted sand cast al-
loy was entirely imaged prior to corrosion, with SEM in backscatter
mode. The images were stitched together to produce the montage
image shown in Fig. 11a. Following the first 2 h immersion, the sur-
face was again fully mapped, and five major damage sites were ob-
served (marked with arrows), only one of which occurs at the
epoxy/sample interface and hence could be attributed to crevice
corrosion, Fig. 11b. After 3 h of immersion a 6th major event initi-
ated on the right- to-middle of the sample, Fig. 11c. A further 1 h of
immersion leads to the appearance of a 7th major site initiating on
the bottom right of the sample.
b)

d)

n following (a) 24 h, (b) 48 h, (c) 72 h, and (d) 96 h of immersion in 1.6 wt% NaCl.
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Fig. 5. SEM images (SE-10 kV) showing the progress of corrosion near an Al–Mn intermetallic from Fig. 2a) following (a) 24 h, (b) 48 h, (c) 72 h, and (d) 96 h of immersion in
1.6 wt% NaCl.

Fig. 6. Identification of the location of a-grains with their measured Al content on
sand cast AM50 alloys using EDX mapping. Grains were numbered for further
analysis shown in Fig. 8.
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Fig. 7. (a) CLSM image showing the location of a depth profile line scan in green
(bottom to top) and (b) the corresponding changes in depth throughout the
successive immersions. The b-phases are highlighted in grey. (For interpretation of
the references to color in this figure legend, the reader is referred to the web version
of this article.)
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As discussed above, Al–Mn inclusions can increase the corrosion
rate of individual a-grains, thus, it might be expected that a region
with a clustering of inclusions could lead to the initiation of these
major corrosion events, as observed in Figs. 10 and 11. Fig. 12a and
e shows initial areas of the surface which eventually suffered major
corrosion events. The positions of the major events are numbered
in Fig. 12a, and with a red circle in Fig. 12e. While it was previously
observed that Al–Mn intermetallics can accelerate corrosion of
a-grains, no significant clustering of Al–Mn inclusions is observed
at these sites. The dominant feature of these areas is the minimal
presence of b-phase and the accompanying Al-rich network. These
features suggest that it is areas with minimal Al content which are
most susceptible to extensive corrosion propagation events, and a
high population of local cathodes such as Al–Mn intermetallics
does not play a substantial role. From Fig. 12d and h it can also
be seen that corrosion does not expand outward following initia-
tion but likely is propagating deeper into the alloy. This could be
lead to a major loss of structural integrity and eventual fallout of
surface material, as observed in Fig. 10b.



1 2 3 4 5 6 7 8 9 10

0

5

10

15

20

0

20
40

60
80

C
or

ro
si

on
 D

ep
th

 (µ
m

)

Ti
m

e 
(h

r)

Al content ( wt%)

Fig. 8. The relationship between corrosion depth on a-grains and their Al content
as a function of corrosion exposure time.

Fig. 10. (a) SEM micrograph (BSE) of an AOI on a sand cast AM50 alloy prior to
corrosion, which was subsequently immersed for 24 h in 1.6 wt% NaCl: and (b) the
AOI (red box) following the immersion surrounded by a major corrosion event. (For
interpretation of the references to color in this figure legend, the reader is referred
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4. Discussion

By monitoring the same surface location through a series of
aqueous immersion-dry cycles, the evolution of corrosion on sand
cast AM50 alloys can be tracked on a microstructural scale.
a-grains were continuously attacked throughout each aqueous
exposure with corrosion rates dependent on Al content. Two catho-
dic microstructural features are present on the AM50 surface, the
b-phase and Al–Mn intermetallics. Their function as cathodes is
indicated by the accumulation of corrosion product at their loca-
tion. Above the b-phase and in proximate regions, corrosion prod-
uct still accumulated on the surface with a less dense corrosion
product layer appearing over the b-phase. Based on additional
(a)

(b)

(c) (d)

Fig. 9. (a) SEM image (in-lens-5 kV) of a FIB cross section of a b-phase region (marked with an arrow) including the adjacent only slightly corroded region after 96 h of
corrosion: (b) SEM image (SE) of the TEM lamella of the selected region following lift out and thinning; (c) TEM images and the corresponding O, Mg and Al XEDS maps
(300 kV) of the area marked in green; and (d) similar XEDS maps of the red area shown in (b). (For interpretation of the references to color in this figure legend, the reader is
referred to the web version of this article.)

to the web version of this article.)
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Fig. 11. (a) Montage SEM (BSE) image of a polished sand cast AM50 surface and SE images (10 kV) of the same area following (b) 2 h, (c) 3 h and (d) 4 h of immersion in
1.6 wt% NaCl. New damage sites are marked with arrows.
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Fig. 12. SEM micrographs (SE-10 kV) of progression of areas which sustained major corrosion events: the corrosion damage is observed to penetrate into the alloy but not to
spread across the surface.
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studies, our analyses suggest this layer is Mg(OH)2 and the differ-
ence in density above the b-phase is a purely morphological
change [33]. Since the b-phase is expected to act as a cathode with
respect to the a-grains in AM50 alloys, this change in density of the
corrosion product on the b-phase compared to that on the a-phase
may arise from its deposition at a location where water reduction
to H2(g) leads to an increased pH [18]. The Al–Mn intermetallics,
also suspected cathodic sites on the alloy, also accumulate corro-
sion product with immersion time forming a domed structure on
the surface. This dome is composed of an inner region of MgO
and an outer region of Mg(OH)2 [33] formed, presumably, in the
alkaline environment prevailing at these cathodic sites. The pres-
ence of an intermetallic within an a-grain, acting as a local cath-
ode, accelerates the corrosion rate of the individual grain
irrespective of the Al content of that grain. This corrosion of the
a-grains leaves behind a skeletal network of corrosion resistant re-
gions that are rich in Al, which correspond to the Al-rich areas ob-
served in XEDS maps. Analyses of cross-sections of these corrosion
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resistant regions revealed an accumulated Al-layer between the
corrosion product layer and the bulk alloy. That such an accumula-
tion of Al improves the corrosion resistance, is consistent with
observations in studies in which Al was enriched through surface
modification [37,38] Although the chemical nature of this layer is
known [33], the formation mechanism is yet to be determined.

These results show the importance of Al on the corrosion resis-
tance of sand cast AM50 alloys, by lowering the rate of a-grain at-
tack and generating a corrosion resistant region through surface
accumulation. Its importance is emphasized by the accumulation
of extensive corrosion damage over short exposure times at re-
gions with minimal Al content. Localized cathodes (intermetallics)
accelerate the corrosion of individual grains, but ultimately, it is a
sparse distribution of Al that leads to the initiation of large corro-
sion events.

5. Conclusions

Microscopic and corrosion analyses on the same area of a sand
cast AM50 alloy after intermittent solution immersions have pro-
vided a clear map of the evolution of corrosion damage and how
it is affected by the galvanic effects of the microstructural constit-
uents Using SEM/XEDS and CLSM to characterize the same area
through a sequence of immersions the corrosion penetration depth
was clearly related to local Al content. Al-rich b-phase and eutectic
a-phase microstructures were most resistant to corrosion. In the
latter case this was shown to be due to Al enrichment in a thin
layer at the alloy/oxide interface. The alloy was found to be suscep-
tible to major corrosion events in regions low in Al even after short
(<2 h) immersion times. This shows that Al distribution is directly
related to corrosion damage, and a more evened distribution of Al
through microstructure manipulation may lead to enhanced corro-
sion properties. The procedure developed could be applied to a
wide range of Mg alloys to investigate in more detail the effects
of microstructure on corrosion resistance including the influences
of grain size, b-phase distribution and results of surface
treatments.
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