Role of welding interfaces on the anisotropic
mechanical response of a recycled material obtained
through an extrusion process of aluminium chips.
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Abstract

Primary production of aluminium from ore is very energy intensive, and accounts for

about 2 % of global CO2 emissions (IEA, 2022). Recycling by melting requires about 20
times less energy (Das & al., 2010). Aluminium can also be recycled through solid processes,
minimizing the environmental impacts and material losses even further, with respect to
remelting routes (Duflou & al., 2015). Aluminium AA-6060 machining chips can be recycled
by such means, for example see Schulze & al. 2022. The extrudate keeps, however, a spe-
cific thermo-mechanical history. The chips display, at their interfaces, strongly anisotropic
welding seams which may affect the mechanical response.
Some mechanical properties in the quasi-static regime have already been investigated for
such a material (Corre & al. 2024). This study showed that the tensile and shear responses
of a chip-based material are similar to that of a material which is not made out of chips. An
anisotropic response was however observed, the welded chips being strongly elongated in the
extrusion direction.

CT (Compact Tensile) specimens will be machined from extrudates of rectangular section
to investigate more thoroughly the anisotropic response of the material. Such specimen will
be used to evaluate the anisotropic tensile toughness of the material. They will also be used
to study fatigue cracks’ propagation in various directions. Particular attention will be given
to the crack path with regard to the specific microstructure induced by the extrusion of
aluminium chips.
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