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Avocado oill mixed with an antiwear
additive as a potential lubricant -
Measurement of antiwear and
extreme pressure properties

Wani Khalid Shafi and M.S Charoo &

Abstract

The paper aims to study the antwear (&%) and extreme pressure {EP) properties of avocado oil mied with zinc diallgyl
dithiophosphate (ZD0P) in concentrations of 1% to 3% by weight for lubrimtion purposes. The AW and EP tests are
onducted as par ASTM-4172 and ASTM-2783 standards respectively. Further, the rheclogical behavior of avocado oil
mixed with ZDDP is decermined for varying shear rates of 50 - 2000 ' The maximum improvement in the wear
properties for avocado oil is equal o 398% at | wi The load wear index of pure avecado oil increases from 326 to
BO.3 at 3wt ZDDF whereas, the weld point increases oo 252 kgf at 3wr¥ ZDDF The improvement in the antiwear
and extreme pressure propertes are atmributed m the protectve film formaton on the tribopairs as charaoerized by
S5EM and EDX analysis. Also, the addition of ZDDP increases the viscosity of the ol atall concentrations and maintins

the Mewtonian behavior of oil.
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Introduction
The hazardous effects snd mapid depleton of

petroleum-based lubrncants are drving the environ-
mential lemslaton authonties o fnd its soitable
replicement  for  industrial uppli.'utinns.1 The
petroleum-based  lubricants are non-renswable with
low biodegradabiity and high ecotodcity. As o
resull, researchers have sugeestad the use of bio-oils
5 4 suitable replacement for petroleum-based lubri-
cints. Vepetable vils possess high viscosity index, high
lubriaty, excellnt biodegradability, and low-
emperature properies making them suitable for
lubrication pLuTmﬁ::ﬁ-] A lubnication system 1%
requirad to decresse fricton and wear, inhibil corro-
ston, ramove wear debris, and transfer heat. However,
the buse ol 15 unable to perform the desired functions
owing o its mited physiochemical properties. The
properties of base oils {mineral, synthetic, and bio-
ok ) are improved using different types of additives
viz anticaidants, antiwesr, dispersants, pour poant
depressants, ete.” ZDDP is the most widely used ant-
wear additive in engine oik from the last 6 decdes’
ZDDP possesses both antioddant snd antiwear
{(AW) capabilides for improving the tribological

churacteristics of oll.” It s reported that ZDDP
improves the antiwear propertiss by forming o thick
protective film on the mbo-sorfaces, reduang adhe-
sion between them snd consequentdy decreasing the
weiar. ZDDP films consist of two layers: pyro and
orthophosphate neer the sobstrate, and polyphos-
phate close to the top of the tribo-film *

The effect of ZDDP on the mineral and synthebe
oils are studied by various researchers. Zhang and
Spikes® investiguted the mechanism of ZDDP in two
hydro-carbon  fluds, DM2ZH (traction base fod)
and synthetic.oil (PAQ). The tests are conducted on
it pin-on-disc tribometer with tungsten carbide as o
tribo-pair. Itis observed that ZDDP forms 2 tribofilm
on the surface lubnicated with DIM2H base fluid.
Further, the rute of formation of tribofilm is depen-
dent on the applisd shear stress. Morina et ul.® inves-
beated the effect of ZDDP and MoDTC on the
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