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LIGTH WEIGHT MAGNESIUM ALLOY CORROSION
STUDIEDBY SCANNINGELECTROCHEMICAL
MICROSCOPY
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Mengesha Tefashet, Joseph R. Kisht, Janine
Mauzerollt*
tLaboratory for Electrochemical Reactive Imaging an
Detection of Biological Systems, Department of
Chemistry, McGill University, Montreal, QC, Canada,
H3A 0G4
$GM Centre for Automotive Materials and Corrosion,
McMaster University, Hamilton, ON, Canada, L8S 4L7

To develop the next generation of economically ab
automobiles, a great amount of effort being focumed
reduction of vehicle weight. One of the most prangs
routes to this end is the use of magnesium, whsi¢he
lightest commercially feasible structural metal. Mg
components in automobiles should have good mechlanic
properties and good corrosion resistivity. Theelais
highly dependent on alloying elements, microstregu
and contact of the alloy with more noble metallic
components. The role of the alloying elements in Mg
corrosion remains ambiguous because the corrosion ¢
be influenced by solute concentration, secondaaggh
composition, and the distribution of secondary ph&®sr
example, Al modifies the passive film on both thzha-
and beta- phases (Mg17Al12) [1], and recent studies
confirm that increased Al content improves corrosio
resistance in salt sprays [2] humid vapor [3] ctiods,
and aerated 3.5% NacCl [4]. The higher Al conterthef
beta-phase makes it considerably more corrosidstaes
than the alpha-phase. The simultaneous optimization
diverse casting, mechanical and corrosion propeisie
complex with many unresolved issues. The concéoirat
of Al can also vary within the alpha-grains frorfeas %
at the centre to > 10% close to the grain bounf&Enand
damage accumulation mirrors this distribution beimgye
extensive in the centre than at the peripheryQ&arly,
control of Al distribution could have a significant
influence on the corrosion. To distinguish these
influences, well-designed experimental studies with
controlled alloy microstructures are performedahtthe
sub-micron and micron levels. These experimentiz@ti
advanced SECM and electron microscopy techniques an
the results are used in corrosion simulation madeli
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