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Microstructure and mechanical properties of Mg-Li alloy after TIG welding
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Abstract: Tungsten inert gas weld was carried out on super-light magnesium-lithium alloy plates with a thickness of 2 mm, using
argon gas as a protecting atmosphere. The microstructure and mechanical properties of the welded joints were investigated. The
results indicate that the microstructure in the fusion zone is fine, and the microstructure in the heat-affected zone is coarser than the
parent metal. The tensile strength of the welded joint is about 84% that of the parent metal. The fracture occurs in a mixed type of
toughness and brittleness in the heat-affected zone. During the welding process, aluminum and cerium are enriched at grain

boundaries in the fusion zone.
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1 Introduction

Magnesium alloys have low density, high-specific
strength, excellent dimensional stability and good energy
absorption. These alloys are also recyclable, making
them a kind of green metallic structural material for the
21st century[1-2]. Mg-Li alloys with a density smaller
than normal magnesium alloys have attracted much
attention among researchers for their potentially broad
applications in aerospace, transportation, electronic and
military industries[3]. Consequently, researchers have
done a lot of work on the welding of magnesium
alloy[4—6], as joints are important for advanced materials
with wide applications.

Because Mg alloys have a low melting point, high
thermal conductivity, electrical conductivity and thermal
expansion coefficient, they are chemically active and
readily oxidized[7-8]. ASAHING[6] pointed out that
due to the deformation during welding process, the
solidification cracks of TIG welded magnesium alloy
were restrained[9—-10]. CAO et al[11] found that many

difficulties, such as oxidation,
volatilization and thermal cracking, occur during welding
because magnesium alloys have a low melting point and
large thermal conductivity, electrical conductivity and
thermal expansion coefficient. Mg-Li alloys have similar
problems, and as their applications increase, the welding
of these materials causes great concerns.

In this work, a superlight magnesium-lithium alloy
is welded by tungsten inert gas (TIG) welding using a
homogeneous wire. The microstructure is analyzed and
the mechanical properties of the welded joint are
discussed. The results provide an effective theoretical
and experimental basis for expanding the application of
magnesium-lithium alloy.

coarse  grains,

2 Experimental

The alloy used in this experiment was melted in a
vacuum intermediate induction furnace under the
protection of argon atmosphere. The ingot was then
extruded with an extrusion ratio of 16 at 653 K
and rolled at 473 K. The chemical composition of the
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found at the grain boundaries.
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