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This work aims to evaluate the tribological performance of a nanolubricant mineral base oil with the copper oxide
nanoparticles (NNP-CuO) synthesized by a green methodology. The NNP-CuO were produced by laser ablation into
liquids technique using Nd:YAG pulse laser irradiation on mineral oil. The nanolubricant stability, as well as the optical
absorption, morphology, particle size and dispersive state of copper oxide nanoparticles into the mineral oil, were
analyzed by UV-VIS and SAXS techniques. This green technique provided highly pure nanomaterials and enhanced
nanolubricant stability and dispersion. The tribological results showed antiwear properties.
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1. Introduction

Because of its chemical and physical properties, the
nanoparticles have promoted friction and wear reduction
when added in lubricants [1]. However, the main
problem of its use as an additive is the easy formation of
clusters because of their high surface tension and poor
dispersion. A solution for this problem is to produce the
NNP directly into oil by physical deposition sputtering
[2], but it is an expensive and low production technique.
On the other hand, the laser ablation technique shows
major advantages because it combines the physical
processes of the laser-matter interaction with chemical
mechanisms due to the use of liquid solvents [3]. The
laser ablation introduces a green method for
manufacturing nanoparticles in solvents liquids with
successful to solve the problem of agglomerate besides
conferring long-lasting stability of nanoparticles in
suspension. Also, it can be considered an easy
experimental setup and environmentally friend, because
it is not necessary the use of chemicals [4].

2. Methods

The nanolubricant of NNP- CuO nanoparticles were
prepared by a pulsed Nd:YAG laser with the wavelength
at 532 nm, energy of 147 mJ/pulse and pulse length of
10 ns. The target was ablated at 50 cm from the laser
focal spot. The laser was operated at a repetition rate of
10 Hz for 20 min. The Sketch of the main experimental
features to nanolubricant produce is avaible in the figure
1.
After ablation the UV–visible was used to chemical
analyses of suspensions to preview the dispersity state.
The size distribution and shape was investigated by
TEM. The tribological performance was evaluated using
the high-frequency reciprocating rig at boundary
lubrication conditions. The wear morphology and anti
wear mechanism was investigated by SEM and Raman
spectroscopy.

Figure 1: The Sketch of the main experimental features
to nanolubricant produce

3. Results

The UV-VIS spectra present a band at around 240 nm
wavelength. This band characterizes the presence of
CuO nanoparticles [1] proving the success of the green
synthesis. The profile of the SAXS curves for the CuO
nanoparticles shows to a system of spherical particles
and size around 10 nm. Finally, the absence of a second
peak in the pattern of the curve indicates that there was
no formation of agglomerates. The nanolubricant
presented friction coefficient similar to mineral oil.
However, it has antiwear properties.
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