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Preparation and Tribological Properties of Surface Modified Calcium Borate Nanoparticles
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Abstract: Calcium borate nanoparticles modified by oleic acid (OA) were successfully synthesized and its microstructure
was characterized by X-ray power diffraction (XRD), transmission electron microscope (TEM) and infrared spectra (IR).
Tribological properties of the prepared nanoparticles in base oil were evaluated on four—ball tribometer and SRV tester. The
results indicate that the surface—modified nanoparticles is amorphous with the average size in the range of 50~200 nm. The
modified nanoparticles show good antiwear and friction—reducing property in base oil. The worn surface of the steel ball was
investigated by X-ray photoelectron spectroscopy (XPS), and the tribological mechanism of the nanoparticles was discussed
preliminarily.
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Fig.1 XRD graph of calcium borate nanoparticles (a) and

surface—modified calcium borate nanoparticles (b)
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Fig.4 TEM topography of modifided nanoparticles
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Fig.5 Appearance comparison between two oils
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Fig.6 Effect of concentrations on antiwear ability of
nanoparticles
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Fig.7 Effect of concentrations on friction—reducing
ability of nanoparticles
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Fig.8 XPS graphs of elements on wear surface
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