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Abstract— In diesel engine, only air is compressed by the
piston and the fuel is injected into the chamber towards the
end of the compression stroke. Friction, wear and
lubrication are the fields of interest in the study of tribology.
The friction is the resistance offered by one solid body to the
motion of other solid body. When two mating surfaces
moving under the force, the actual material removal takes
place and hence results in reduction in the material. This
leads to the error in operation. Lubrication is the act of
protection against friction and is essential for minimized
sliding friction. Analysis is carried out using the different
blends of biodiesel considered for the experiments to
investigate the variation of surface roughness (Ra) value (in
microns) for the IC engine components. The blend of 60%
Diesel + 40% Hippe oil has better lubrication properties
exhibited as compared to diesel and other biodiesel blends
considered.
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I. INTRODUCTION

In diesel engine, only air is compressed by the piston and
the fuel is injected into the chamber towards the end of the
compression stroke. At this point the temperature of the air
is high enough to cause the fuel to ignite spontaneously. The
mixing process between air and fuel is therefore of critical
importance to combustion. The piston rings are used to
provide sealing of combustion gas and to control the oil film
on the liner wall. Multiple rings are used for this purpose.
The lowest ring is usually called the oil ring to limit the
quantity of oil reaching the upper end of the liner to prevent
excessive oil accumulation or deposits. The top ring is used
to prevent compressed air or combustion gas from leaking
past the rings so as to preserve the pressure in the cylinder.
It does this by pressing the ring surface against the liner and
allowing only an oil film between the liner and the ring.
There are usually additional rings between the oil ring and
the top ring to facilitate the process. Because the power
cylinders are where the heat is generated, the liner is cooled
by coolant flowing between the liner and the block. Further
cooling is provided by crankcase oils squirted onto the
bottoms of the pistons. Most heat, however, is rejected into
the exhaust gas. The Diesel engines are based on the
principle of compression ignition. The air is introduced
alone into the combustion chamber with the opening of the
intake valves. The air intake is facilitated by the downward
movement of the piston that creates a pressure differential
through volume expansion. Turbochargers are often used to
force more air into the combustion chamber to increase air
density to burn more fuel for the same displacement. The
air, once in the system and the intake valve closed, is then
compressed to reach high pressure and high temperature.

The fuel is injected at this point to initiate combustion. The
fuel is ignited by the high temperature induced by
compressing air, hence the name compression ignition. The
combustion of the air/fuel mixture creates the expansion that
forces the piston to move downward again, producing power
output. The whole diesel engine design is to support the
power production through compression ignition. The key
components include the power cylinders that house the
combustion process, the cam and valve train system to
control the timing of the combustion, the crankshaft and
connecting rods to receive power and to provide mechanical
movement of the compression/expansion process, the gear
train to operate pumps and accessories essential to moving
working fluids around, and, finally, all the working fluids
that provide cooling, lubrication, and power to the engine.
All of these components are housed in an engine block with
a cylinder head on the top.

Il. LITERATURE SURVEY

Wang Wenzhong, HU Yuanzhong, WANG Hui & LIU
Yuchuan [1] found that Piston and piston ring lubrication is
a factor that strongly affects the performance of the
reciprocating internal combustion engine. Their work is
based on a unified numerical approach assuming that the
pressure distribution obeys Reynolds equation in
hydrodynamic lubrication regions while in asperities contact
regions, the contact pressure can be obtained through the so
called reduced Reynolds equation.

Arka Ghosh [2] has worked on the essentials of
combustion chamber, their design, influence in combustion
process, timing, etc. They emphasize research on newer
designs requirement for combustion chambers.

Balvinder Budania and Virender Bishnoi [3]
developed “A New Concept of 1.C. Engine with
Homogeneous Combustion in a Porous Medium”. They
have proposed a new combustion concept that fulfils all
requirements to perform homogeneous combustion in I.C.
engines using the Porous Medium Combustion Engine,
called “PM - Engine”.

S. Jaichandar and K. Annamalai [4] discussed the
effect of use of biodiesel fuel on engine power, fuel
consumption and thermal efficiency are collected and
analyzed with that of conventional diesel fuel.

Maro JELIC and Neven NINIC [5] discussed the
“Analysis of Internal Combustion Engine Thermodynamic
Using the Second Law of Thermodynamic”. They used the
numerical simulations in modeling the ICE engine processes
together with the analysis by the second law of
thermodynamics and got a very potent tool for better insight
and optimization of spark-ignition and compression-ignition
engines achieving lower fuel consumption and lower
emissions.
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N.H.S.Ray, M.K.Mohanty and R.C.Mohanty [6]
have worked on Biogas as Alternate Fuel in Diesel
Engines®. They reviewed the current status and perspectives
of biogas production, including the purification & storage
methods and its engine applications. The lower hydrocarbon
(HC), smoke and particulates emission has been reported in
diesel engines operating on biogas diesel dual fuel mode.

I1l. METHODOLOGY

In the present work, the wear of the cylinder liner, piston
and piston ring is investigated. The experiments have been
conducted using diesel and other biodiesel blends
considered. The corresponding readings of surface
roughness (Ra) values of cylinder liner, piston and piston
ring have been recorded by using the surface measurement
test equipment. The average of the minimum Ra values for
diesel and 40% blend of different biodiesel is considered.

IVV. RESULTS AND DISCUSSION

The tribological analysis is carried out using the different
blends of biodiesel considered for the experiments to
investigate the variation of ra value (in microns) for the IC
engine components. The present investigation is focused to
find out the minimum R, value of the components (cylinder
liner, piston, piston rings) which indicates the minimum
wear of the material.

The average of the minimum R, values for diesel and 40%
blend of different biodiesel are listed in Table 1.

Components Minimum R, values for 40% blend
BO H40 M40 R40

Cylinder liner | 0.404 | 0.416 | 0.326 | 0.467
Piston 0.319 | 0.341 | 0.206 | 0.287
Piston Rings 0.11 0.175 | 0.026 | 0.225

Table 1: Average of minimum Ra values for diesel and 40%
blend of different biodiesel
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Fig. 1: Comparison of average of minimum Ra values for
diesel and 40% blend of different biodiesel

From the Figure 1, it is observed that the average of
minimum R, values (taken from the surface roughness test)
of cylinder liner, piston and piston rings are less for M40
blend of biodiesel. This implies that M40 has better
tribological property since the wear is minimum as
compared to diesel and other blends considered.

V. CONCLUSIONS

The wear test reveal the effect of Biodiesel blend (60%
Diesel + 40% Biodiesel) on Tribological Property of IC
Engine components viz., cylinder liner, piston and piston

rings. From the above discussions, it is clearly evident that
blend of 60% Diesel + 40% Hippe oil has better lubrication
properties exhibited as compared to diesel and other
biodiesel blends considered. The results reveal that Ra value
is improved significantly for the fuel blended with Hippe
oil.
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