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Understanding evolutions of transport properties in undercooled liq-
uids and their interplay with their structural features represents an im-
portant issue for solidification processes of metallic alloys, such as crys-
tallization and formation of quasi-crystalline or amorphous phases [1–4].
In the present work, we focus on various classes of Aluminum alloys
such as Al-Ni [5], Al-Cu [6], Al-Cr [7] and Al-Zn-Cr [8] that we inves-
tigated using ab initio molecular dynamics. We simulate the undercool-
ing process of these alloys during which we monitor the structural and
atomic transport properties. We find that diffusion, viscosity and struc-
tural relaxation time undergo a crossover between an Arrhenius and
non-Arrhenius behavior at a temperature TX during the slowing down,
which corresponds to an onset of dynamic heterogeneities (DHs) that
develop. The structural features display characteristics compatible with
the occurrence of the icosahedral short-range order (ISRO) as well as
the development of a medium range order (MRO) upon cooling. The
interplay between the ISRO and MRO and the dynamic heterogeneities
is examined. The differences and similarities between these alloys is also
discussed.
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