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Abstract: Lubricants play an essential role in lubricating moving surfaces while removing
excess heat and reducing system wear and contamination. However, suitable additives
need to be added to the lubricants to improve their performance. The nanotechnology
approach has recently led to many experimental studies on nanoparticles' application as
lubricant additives (also known as nanolubricant).

In this paper, two different types of particles were synthesized. Nanosilica and hollow
carbon particles were synthesized with particle sizes below 30 and 200 nm, respectively.
Also, the silica nanoparticles were coated with carbon. A four-ball test measured the wear
performance of particles. The pin on disk method evaluated the nano lubricants coefficient
of friction resulting from the addition of nanoparticles. The results showed that the optimal
concentration for the synthesized particles is 0.1% by weight, so that at this concentration,
they had the best wear performance. The wear width in the base lubricant (Behran Turbine
32) was 845 microns. In comparison, it reached 647 and 587 microns in the nanolubricants
obtained by adding hollow carbon and carbon-coated nanosilica, respectively (equivalent
to a reduction of 25 and 30 percent).

The results of thermal conductivity also revealed that the synthesized particles increased
this coefficient, and the performance of hollow carbon particles was better than silica
nanoparticles. By increasing the lubricant's temperature, the nano lubricant's thermal
conductivity will be 10% higher than that of the base lubricant. In addition, all the
lubricant's physical properties were evaluated before and after the addition of
nanoparticles, and it was found that the nanoparticles do not cause significant changes in
the base lubricant's physical properties.

Keywords: nanolubricant, nano silica, carbon hollow sphere particle, wear, coefficient of
friction.
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