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Abstract
Background: The frictional properties of nanoparticles have been studied to gain insight into the fundamental origin of sliding fric-

tion.

Results: Using molecular dynamics we investigate frictional properties of aluminum and palladium nanoparticles deposited on a

graphene layer. We study the time evolution of the total momentum of the system, the total and potential energies, the temperature,

the velocity and position of the center of mass, the dimensions of the nanoparticle, and the friction and substrate forces acting on the

particle. We also study how the friction force depends on the nanoparticle–graphene contact area and the temperature.

Conclusion: The tribological properties of nanoparticles strongly depend on the materials. The particles move in an irregular (saw-

like) manner. The averaged friction force depends nearly linearly on the contact area and non-monotonously on temperature. We

observe ordered crystalline domains of atoms at the bottom surface of the metal particles, but the peaks of radial distribution func-

tion are blurred indicating that the nanoparticles are amorphous or polycrystalline.
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Introduction
The study of surface or interface phenomena at the atomic level

has attracted considerable interest over the past four decades.

This is due to the development of new experimental techniques,

for example, atomic force microscope, dynamic friction force

microscope, and owing to the continuous miniaturization of

electronic and mechanical devices [1-14].

There are many studies concerning the tribological properties of

nanoobjects. For example, alumina nanoparticles were studied

in [9] and self-organized monolayers in [4]. In [5] the authors

studied the interaction in ultrahigh vacuum between a

nanoasperity and an alkali-metal halide surface at different tem-

peratures, and showed how the static friction and contact stiff-
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