Interaction of carbon nanoparticles
with liquid and crystalline aluminum
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The fabrication and study of the properties of aluminum-matrix
composites filled with carbon nanoparticles is of considerable inter-
est [1]. The key issues here are the ensuring adhesion between the
matrix and the filler and the uniform distribution of nanoparticles
in the matrix material. These issues are largely determined by pro-
cesses at the interfaces between the matrix and the filler, for the
study of which the atomistic modeling is appropriate.

In this work, we propose an atomistic study of the interphase
interaction between aluminum and carbon nanoparticles of various
morphologies: graphite, graphene, carbon nanotubes, and fullerene-
like particles of various diameters. The results were compared with
experiments [2,3]. It is shown that the interaction between Al and
C atoms depends on the curvature of the nanoparticle surface, and
it is well described by the Lennard-Jones potential. The parameters
of the potential are linearly dependent on the average particle
curvature. Capillary effects at the interface and coagulation of
nanoparticles in an aluminum melt are studied using the example of
Cego fullerenes. It was found that coagulation is significantly slowed
down by the interaction of a capillary nature between fullerenes.
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