Performance evaluation of hazelnut oil with
copper nanoparticles - a new entrant for
sustainable lubrication

Wani K. Shafi, Ankwsh Raima and Mir Irfan Ul Hag
Department of Mechanical Engineering, Shri Mata Vaishno Devi University, Katra, India

Abstract

Purpose — This paper aims to imestigate the fiction and wear performance of Hazanut oil with copper (Cu) nano addities.

Designimethodology/approach — The experiments wene performed on a pin-on-disc tribometer in boundary and mixed lubrication regimes
Copper nanopartides were added in 0.5and 1 W% concentrations and comesponding Stribeck curves were generated with a base oil and with oil
containing Cu nanoparticles, Surface analyis of aluminium B061 pins was conducted iing an optical microscope, scanning electron microscope and

enengy dispersive speciroscopy.

Findings - The lubricant with 0.5 Wt.% Cu nanopartides exhibited better results. An improvement of around 80 per cent in coeffident of friction
and around 99 per cent in specific wear rate was observed. The film formation capability of the Cu nanopartidles led to an overall improvement in

tribologica properties of the base oil.

Originality = Experiments were performed to evaluate the tribological performance of a new lubricant (Hazelnut oil} wsing Cu nanopartides, The
resilts obtained herein suggest that Hazelnut oil has a great poten tial to replace the conventiona mineral oils in the fidd of industrial lubrication.
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Nomenclature

SEM =35anning Elecmon Microscope;
EDS  =Energy DiEpasve Spocroscopy;
COF = Coefficient of Fricdon;

PALQ = Paolyalphaolefing

Cu = Copper;

EPM = Revoluticns Per Minute;

= Ellipticity Parameter;

= Composite Radius (m);

= Absohite Viecosity (Pas);

= Sliding Velocity (m's);

= Load (N);

= Composite Elastcity Paramerer (GPa);
=W ear Scar Diameter (m);

= Pin End Radius (m);

= Sliding Mistance (m);

=Vaolume Loss (mm3);

= Specific Wear Fate (mm3/IN-m);
= Bpecific Film Thickness;

= Minimum Film Thiclkness (nmj;
= Surface Foughness of Pin (pm); and
= Surtace Roughness of Disc (pm).
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1. Introduction

The growing environmental concerns and continuous inoease
in energy requirement has motivated the researchers o work
towards susminable solutons (Anand e o, 20017). The non-
hindegradability associated with mineral oils poses senous
anvironmental concerns. Sringent environmental regulations
and awareness amaong the end users has forced the industry to
search for eco-friendly and renewable lubricants, Vegetable oils
ame cmerging as appropriate candidates as substiutes o
mineral oils because of their excellent properdes such as high
fire points, high fashpoints, high viscozity index, high corrosion
resistance and excellent biodegradabilicy (Salimon eral., 2000].
Dhifferent research smdies have invesdgated the tribological
propermies of various wegetable oils such as soyabean il,
sunfinwer oll, castor oil, cotton oil, Farepha oil and palm
{Adhvarmu and Erhan, 2002; Fox eral, 2004; dos Santos Polid
aral, 2013 Shahabuddin er af, 2013; Masjuki ar al, 1999].
Masjuki er al (1999} carried out a comparatve tribological
research of palm and mineral oik. The experiments revealed
that the palm ol owperformed mineral oil in terms of the ant-
wear properny, whersas mineral oil exhibited pood results wr.t
anfi fricdbon propeny. Cermak e al (2013) smdied the
properies of different vegetable oilk, namely, pennycress,
meadow form, cugphea and lsguerella. Each vegemable il
exhibited unigque properties, such as high vis cosity index, high
flash and fire points, low pour points and excellent
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