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Abstract

The paper investgates the lubrimtng properties of epoxidised canola il The epoxidatdon is @rried out to decrease the
unsatwrated bonds present in canol cil. Further, metl dichalcogenide nancpartcles {molybdenum disulphide and wng-
sten disulphide) are mixed in modified canola oil and their effect on rheclogical and tribological properties is evaluated.
The tribological investigation is carried out on a pin-on-disc tribometer with aluminium alloy and steel as tribopairs. The
rheological properties of manofluids have been studied. Itis observed that the medification of the canola oil improves the
tribological propertes of virgin canola oil. The addition of nanoparticles inte the modified canola increases the visoosity of
the oil with a | wt concentradon of nanopartdcles. Further, enhancementin the ribologim| propertes is cbserved with
the additicn of nanoparticles. A maximum of 54.6% and 30% decrease in coefficient of friction is cbserved with the use of

tungsten disulphide and molybdenum disulphide nanopartides, respectvely.
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Introduction

Global warming is a serious concern to human health,
human setflements, production of crops, tamestrial ecology
and the physical envimmment. The major causes responsible
for global warming are the greenhouse gases such a5 carbon
dioxide (C0:), nitrmgen dioxide and miethane." The harmful
gases wleased by the buming of petroleum oil are major
contnbutors o the greembouse gases such as OOy Also,
the amount of greenhouse gases in the envimonment & con-
tinuously increasing due to the excessive use of automo-
biles." Consequently, the need for the replacement of
mineral and synthetic oils is indispensable. Vegetable
oils are evolving as a suitable replacement due to the
excellent biodegradability, high-viscosity indices, low tox-
icity and good tribological ies* However, the pres-
ence of unsatumted C=C double bonds limits ther use as
industrial lubricants. Higher content of pobunsammted
fatty acids is mesponsible for poor oxidative and themmal
stability, thereby mesulting in the formation of oxidation
products and decreasmg their offectivencss n boundary
and mixed lubrication regimes,*

Consequently, various reports have suggested that the
chemical modification of vegetable oils can improve their
oxidative properties, hence making them suitable for indus-
trial a]:lpli.cn'i.cma.z"‘ Wu ot al® conducted a COmparative

imvestigation on the tribological properties of rapessed
oil and epoxidised mpesced oil on a four-hall tester.
The authors observed that the coefficient of fricton
(COF) and extreme pressure (EF) pmoperties of epoxi-
dised 01l are better than rapeseed oil. The anthors have
attributed the mduction in friction after rumning in the
period to the formation of tribochemical film on the sur-
faces. Kashyap and Harsha® conducted a similar inves-
tigation on the lnbrcating properties of rapeseed oil
and epoxidised mpeseed oil. The authoms observed that
the epoxidised mpeseed oil reduces the friction and
wear of the tribosurfaces in companison with the mpe-
seed oil, The reduction in friction and wear 15 attributed
to the better protective film formation due to the higher
adsorption of polar groups on the tribosurfaces.
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