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A Researchon Tribological Behaviourof
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ABSTRACT---In this world demand for bio lubricants which
are easily decomposing, non-toxic and non-polluting is
increasing day by day. This paper describes and compares the
friction and wear characteristics of Pongamia blended lubricant
with Cardanol blended lubricant by using Pin on disc wear
testing Tribometer. For the preparation of blended lubricants,
cardanol and pongamia based biodiesel were blended with base
lubricant SAE20W40 in the ratios of 5, 10, and 20% on volume
basis. The friction and wear characteristics of Cardanol and
pongamia blended bio lubricants were carried out at the loads of
50N, 100N and 150N with the sliding velocity of 2.5m/s. By
adding 5% and 10% pongamia biodiesel with base lubricant, less
wear rate was observed. When this limit wear rate exceeds is also
increasing gradually. While carrying out the wear test with
Cardanol oil blended lubricant, least wear rate was observed
during the addition of 5% and 20% Cardanol oil blended
lubricant with base lubricant. The wear rate was increased while
adding 10% of Cardanol oil blended lubricant with base
lubricant. It has been concluded that CBL 5 and CBL 15 can act
as an alternative lubricant at minimum and maximum load to
increase mechanical efficiency at 2.5m/s sliding velocity and
dependency on petroleum-based products was reduced with its
contribution.
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. INTRODUCTION

To reduce the wear and friction rate a lubricant is used in
sliding parts. A lubricant is used to reduce friction in engine
parts such as piston ring and cylinder liner. Since the world
has met with major threat with non-renewable resources, so
renewable resources play a vital role [2]. Petroleum based
products has caused global issues such as pollution, so non-
petroleum-based products are used. Due to increase in
population and a greater number of industries large
quantities of lubricant is required [6]. To meet this
requirement vegetable/plant seed oils and major renewable
sources of lubricants are used. When compared to mineral
oil, vegetable oil has good flash point and better viscosity
index. Vegetable oil is biodegradable and non-polluting
compared to mineral oil. Vegetable oil also has limitations
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such as lower thermo-oxidative, poor cold flow properties
and hydrolytic stability [6]. So, there is some need to change
the plant's oil seed structure to meet the lubricant need. We
have used Pongamia blended lubricant and Cardanol
blended lubricant to study and compare the wear rate and
frictional force characteristics at different sliding velocities
and different loads [5]. Pongamia is extracted from the seeds
of Milleteiapinnatatree; it is cultivated mostly in tropical and
temperate Asia [1]. Cardanol is the main component of
cashew nut shell liquid. It is a phenolic lipid of anacardic
acid.

1. EXPERIMENTAL PROCEDURE

The pin on disc is used to conduct the wear rate and
frictional force of the materials. The pin on disc consists of a
horizontal rotting disc and a calibrated deadweight loaded
pin [3].The experimental set up of pin disc is given below in
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Fig.1. Schematic layout of Pin on disc wear testing
Equipment

It also consists of a motor which rotates the disc. It
mainly works under the LVDT sensor (Linear variable
differential transformers).The Rotating disc undergoes wear
due to pin and the pin makes contact with the disc by LVDT
sensor[3,4]. The pin is carried on the lever arm as
respectively by the weight given.
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Table 1. Details of Pin on Disc Apparatus

Instrument type Pin on Disc

Disc Speed 200 to 2000 rpm

Load range 1N to 2000N

Frictional force 0 to 200N

\Wear + 2mm

Sliding Speed Min 0.5m/s to Max 10m/s

With various loads such as 50N, 100N and 150N the
experimental setup is carried out using pongamia oil based
biodiesel mixed with the lubricant (SAE20W40) in ratios
such as 5%PBL, 10%PBL and 20%PBL [4]. With the above
mentioned loads the experimental setup is also carried out
using cardanol based biodiesel mixed with the same
lubricant with same proportions as above such as 5%CBL,
10%CBL and 20%CBL. The mixing is done with a
magnetic stirrer. To conduct an experiment first the disc is
rubbed with sand paper and the experiment was carried out.
With various loads and various proportions the experiment
was conducted and readings were obtained. For these
readings graphs were plotted for coefficient of friction, wear
rate and Load correspondingly.

Fig 2. Oil sample of cardanol oil blended with base
lubricant

The figure represents the samples of Cardanol based
biodiesel and Pongamia based Biodiesel in the ratios of
above mentioned proportions.

1. RESULTS AND DISCUSSION

Effect of Load on wear rate

The effect of load on wear rate is shown in the figure
3.The wear rate is increased for variant loads, however the
PBL 5 and PBL10 shows minimum wear rate when
compared to PBL15 .And from the figure 4 ,the CBL 5 and
CBL 15 shows minimum wear rate when compared to
CBL10.
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Fig.3 Load vs Wear rate for CBL
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Fig.4 Load vs Wear rate for PBL

A. Effect of Load on coefficient of friction
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Fig.5 Load vs Coefficient of friction for CBL
—=—PBL5
0.075 -e— PBL10
4 | -4 PBLIS
0.070 4
0.065
0.060 -
S 0055 »
Z 0050 ,/'
S 0045 i 4
g A 3874
5 0.040 - ;
E 4 //
S 0.035 - /
o /
0.030 - o
PO e [
0.025 -| /
0.020 .

T T T
50N 100N 150N
Load (N)

Fig.6 Load vs Coefficient of friction for PBL

The effect of load on coefficient of friction is shown in
the figure5 and 6. Figure shows the coefficient of friction is
minimum for PBL 5 and PBL10 when compared to PBL15.
Simultaneously CBL5 and CBL15 show minimum
coefficient of friction while compared to CBL10.
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V. CONCLUSIONS
Based on the above work it is concluded that,
1. Less wear rate was observed while adding 5% and
15% of Cardanol oil with Base lubricant oil.
2. While adding 5% and 10% of Pongamia oil with the
Base lubricant less wear rate was observed.
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