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Abstract: In this study, the performance of anti-wear in engine oil which contain nanomaterial
additive has been compared and evaluated to conventional engine oil, by using laboratory tests. For
this purpose, magnetic iron oxide nanoparticles (Fe,O,) as a nanomaterial additive were selected
to use in Iranol Racing engine oil, SAE 10W40. At first the stability of the nano-fluid, obtained
by the nanoparticles, was confirmed by using UV and zeta potential devices. The iron oxide
nanoparticles were characterized by scanning tunneling microscopy (STM), energy dispersive
X-ray spectroscopy (EDS), and Fourier transform infrared spectroscopy (FTIR). The nanoparticles
have a diameter in the range of 8-13 nm. Size distribution of nanoparticles by dynamic light
scattering (DLS) was also investigated. Anti-wear performance of Fe304 nanoparticles in multi-
grade engine oil was evaluated by means of the four ball and falex test. The results generally
indicate the improvement of anti-wear performance engine oil which was prepared by adding
nanoparticles. Magnetic iron oxide nanoparticles with concentration of 0.1 percent, increase weld
strength from76.32 to 92.74 kgf and load wear index (LWI) from 250 to 315 kgf, in the four ball
test. Additionally it has increased the falex test results (linear load carrying) from 1160 to 1220 Ibf,

compared to conventional engine oil.
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#Corresponding author Email: F.ghorbani @Iranol.ir Journal of Applied Research in Chemistry
1v4



