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ABSTRACT

This study explains with the previous literature survey that indicates about the inner
combustion engine constituents like piston. The piston transports the energy of the burnt
gasses from mechanical energy. The piston translates inside the cylinder liner or sleeve. The
present effort is to study about the design of piston petrol engine. Computer aided
engineering apparatus allows engineers to improve product and to pretend these designs for
residual stress, structural response, thermal effects, pre-processing and submit processing
fatigue on the automotive issue. By staring at the analysis consequences, we will decide
whether our designed piston is secure or no longer underneath carried out load situations.
The thermal flux and thermal temperature distribution are studied by reviewing diverse
authors in the field of thermal evaluation.
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INTRODUCTION

A piston is a part of translation engines,
translating pumps, compressors, cylinders
and of various similar machines. It is the
shifting element that is positioned inside a
cylinder and is designed fuel-tight by way
of piston rings. The piston transports the
energy of the burnt gasses from
mechanical power. The piston translates
within the cylinder liner or sleeve; Pistons
are commonly designed of aluminum or
forged iron materials. The research is to
investigate the layout of a piston petrol
engine of motorbike. Computer aided
engineering equipment lets in engineers to
layout product and to simulate those
designs for residual pressure, structural
response, thermal consequences, pre-
processing and impact of fatigue at the
vehicle component. The thermal flux and
thermal temperature distribution are
studied by way of reviewing various
authors in the field of thermal assessment,
this have a look at can be helpful for

individuals operating in area of steady
state thermal evaluation of piston.

FUNDAMENTAL OF PISTON

A piston is a cylindrical piece of metal that
actions up and down within the cylinder,
which exerts a force on a fluid inside the
cylinder. Pistons have rings which serve to
preserve the oil out of the combustion
chamber and the fuel and air out of the oil.
Most pistons fitted in a cylinder have piston
earrings. Usually there are spring
compression rings that act as a seal between
the piston and the cylinder wall, and one or
greater oil manage rings underneath the
compression earrings. The head of the piston
may be flat, bulged or in any other case
fashioned. Pistons may be cast or cast. The
form of the piston is usually rounded;
however, it can be one of a kind in Figure 1
shows a part of piston engine. A special sort
of solid piston is the hypereutectic piston.
The piston is a crucial element of a piston
engine and of hydraulic pneumatic systems.
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Fig. 1 Schematic diagram of piston.

piston’s head shape one wall of a spread
chamber inside the cylinder. The opposite
wall, known as the cylinder head, consists
of inlet and exhaust valves for gases. As
the piston moves within the cylinder, it
transforms the energy from the expansion
of a burning fuel typically a mixture of
petrol or diesel and air into mechanical
energy inside in the form of a reciprocating
linear movement. From there the strength
is conveyed through a connecting rod to a
crankshaft which transforms it right into a
rotary motion and which typically drives a
gearbox via a clutch.

LITERATURE STUDY

Krishnan et al. studied approximately
using light-weight materials, which consist
of superior ultra-high tensile strength
steels, aluminum and magnesium alloys,
polymers and carbon-fiber reinforced
composite materials [1]. Here, the lifestyle
of the piston is improved through the
usage of introducing a brand-new
composite matrix of aluminum with
particulates of silicon carbide which has the
most placed on issue and which has the
identical normal performance besides a little
bit version in properties referred to as Al
6061 alloy in reinforcement with Silicon

carbide. The piston is designed and analyzed
through aluminum and silicon carbide in the
ratio 2:3. A parametric version of a piston is
accomplished in  3-D modeled using
software program Autodesk Inventor.

Piston has been analyzed numerically by
Sinha et al. with finite element analysis
(FEA)  software  named  ANSYS
Workbench to assess its thermomechanical
functionality beneath a predefined thermal
and structural load [2]. To increase the
overall performance of the engine, weight
of the piston has been saved minimum
with the aid of the use of optimizing
exquisite dimensions. In this gadget of
optimization, the strain has moreover been
saved below a positive restrict and this
system of optimization has been executed
in software program named SolidWorks.
To improve the thermal average
performance of the piston particular
thermal barrier coatings (TBC) has been
imposed and their thermomechanical
performance has been evaluated via
couple-subject assessment in ANSYSS.

Gopal et al. studied a mechanism of the
piston, connecting rod and crank shaft of a
4-wheeler petrol engine [3]. The additives

IJICEGT (2018) 34-39 © JournalsPub 2018. All Rights Reserved Page 35



International Journal of 1.C. Engines and Gas Turbines

Vol. 4: Issue 1
www.journalspub.com

of the assembly ought to be inflexible and
the meeting must transport as a
mechanism. It was proposed to replace
with new sets of substances for the
additives of the meeting and to test the
parameters with the aid of manner of
acting the static, dynamic and thermal
evaluation. In this observation, the number
one elements of the meeting, i.e., engine
piston, connecting rod and crankshaft were
modeled and assembled as in step with the
given design and the FEA was
accomplished in ANSYS. The meshing
was accomplished in Hyper Mesh.

Thermal analyses are investigated by
Shehanaz et al. on a piston, made of cast
aluminum alloy and titanium alloy [4]. The
essential objective is to analyze and examine
the thermal strain distribution of piston on
the actual engine condition at some stage in
combustion method. This work development
via utilizing finite element evaluation to
anticipate the higher pressure and essential
vicinity are on the aspect. In order to locate
the displacement, thermal and pressure
appropriation of the piston, ANASYS
software program is utilized to analyze the
piston under the thermal loads and
mechanical hundreds. The consequences are
established that the temperature conveyance
takes place at the pinnacle factor of the
piston while the piston below the thermal
load and the quality pressure happens on the
piston stick whilst the piston beneath the
warmth shape coupling.

Pandey et al. investigated design,
evaluation and optimization of 4-stroke
S.I. engine piston, which is strong and
lightweight and the use of finite element
analysis with the help of ANSYS software
[5]. Piston is optimized using response
surface  optimization module.  The
thickness of piston barrel is decreased
through fifty-two, i.e., 28%, the thickness
of the piston crown head accelerated via
9.41%, the width of top land prolonged via
3.81%, axial thickness of the hoop is

extended through 2.38% and radial
thickness of the ring decreased through
five, i.e., 31%, resultant mass of the piston
decreased by means of 26.07% and its
issue of safety expanded by way of
3.072%.

Piston model was analyzed by Rao et al.
using Unigraphics and outcomes were
proven by fabricating piston via manner of
vortex method with the use of aluminum
based mmc containing 5, 10, 15, wt. % and
fly ash particulates of 53micro meter [6].
Here, we used to stir casting method to get
suitable form and complexity and after
casting, appropriate machining was
finished to the component to get the
favored form. Results suggests that this
method enhance the performance of the
automobile. It was concluded that the
modified model of the piston is giving
higher outcomes than the unique model.
The stresses were reduced in the changed
model and in this model the burden of the
piston was reduced, and the reliability of
the piston was increased. By the various
assessments carried out on it deliver the
hardness and wear and friction, issue is
how it varies from normal version to the
changed version.

Vishal et al. conducted an experimental
assessment of the engine universal overall
performance, materials of the piston were
made from impacts of the power of the
piston [7]. The maximum stress depth was
on the lowest surface of the piston crown
in each the materials, as it was expected.
The most displacement was absorbed at
the pinnacle of the piston of 4032 and
A2618. The highest variety of maximum
temperature decided within the piston was
due to the thermal conductivity of the
substances and the whole maximum heat
flux was absorbed in each the piston
substances. Results assessment amongst
alloys was determined about same. Thus,
in addition studies may be carried with the
advance substances and diverse designing
optimization device.
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Venkata Reddy et al. studied to enhance
the performance of the engine [8]. There
was a requirement to investigate the
piston. Pistons which might be usually
made from alloy steels that show the grate
resistant in opposition to thermal loads and
structural masses. In the undertaking, we
layout a piston through the usage of stable
works 2016 software program and did the
structural load evaluation and thermal
assessment by way of the use of using
numerous  materials  together  with
composites on piston in  ANSYS
workbench software program.

Sundaram et al. investigated 3-D Model
that was ready in CREO after that CAE
analysis was executed through ANSYS
14.5 and 3 one of a kind material (Al with
10% SiC, AL with 20% SiC and AL with
30% SiC) for piston were taken into
thermal evaluation [9]. From the result
acquired from ANSYS, it seems that the
Aluminum with 10% SiC material is
having higher temperature distribution in
each  consistent  kingdom  thermal
evaluation in addition to temporary state
thermal evaluation as a result Aluminum
with 10% SiC material is better than
Aluminum alloy material therefore,
Aluminum with 10% SiC material is most
appropriate for piston.

Attar et al. studied and analyzed by way of
the usage of ANSYS software program,
the thermal pressure mitigation can be a
very essential element that is accountable
to the designing of piston crown or piston
head [10]. In this work, the primary
attention is to optimize the piston with
bargain of piston weight. The material of
the piston turns into decreased. Then the
optimized result of the piston obtained.
Piston skirt might also seem to deform at
work, which usually forms cracks at the
higher cease of piston head. Due to the
deformation, the finest stress awareness is
induced on the higher quit of piston, the
scenario turns into extra extreme while the
stiffness of the piston isn't always enough,

and the crack commonly seemed at the
factor A, which may additionally expand
gradually and even purpose splitting
alongside the piston vertical. The stress
distribution on the piston especially relies
upon the deformation of piston. Therefore,
with a view to lessen the strain awareness,
the piston crown must have enough
stiffness to reduce the deformation.

John et al. studied about aluminum silicon
carbide (AISIC), an aluminum matrix
composite is used as a possibility for
aluminum [11]. A 3-D version modified
into made the usage of CATIA v6 and
structural and thermal assessment changed
into finished on ANSYS 14. Compared to
Aluminum, AISIC has better abrasion
resistance, creep resistance, dimensional
stability, pretty acceptable stiffness-to-
weight and strength-to-weight ratios and
better excessive temperature ordinary
performance. In fabrication of piston, the
usage of AISiC is also simple than the use
of aluminum.

Devan et al. studied to discover the
thermal distribution of various piston
materials used [12]. In IC engine, piston is
one of the maximum important and
complicated elements, so it is vital to keep
piston in a precise situation for a good way
to maintain the right functioning of the
engine. Piston specially fails due to
thermal conditions. So, as to seek out right
thermal  distribution  various  piston
materials were considered. From the
evaluation effects of different material on
piston, it is determined that ordinary heat
flux reduces in AISIC composite as
compared to Al-Si, Al-Mg-Si, Alloy. The
maximum heat flux decreased via using
will increase composition of carbides in
AISIC Alloy.

Sonar et al. achieved a thermal analysis of
piston and the piston gets suffering from
unique mechanisms [13]. The allowable
strain has been derived which the piston
can go through deformed. The factors were
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studied which influence the piston the
maximum. The stress distribution at the
piston  specially relies upon the
deformation of piston. Therefore, no one
can decrease the stress cognizance, the
piston crown must have sufficient stiffness
to reduce the deformation. The
deformation and the strain of the piston are
especially  determined  through the
temperature, so it's miles important to
lower the piston temperature through
shape development.

Singh et al. studied 3-Dimensional sturdy
version of piston which include piston pin
is designed with the help of CATIA and
SOLIDWORKS software program [14].
The thermal stresses, mechanical stresses
and couples’ thermo-mechanical stresses
distribution  and  deformations  are
calculated. After that fatigue analysis
become finished to research element of
protection and lifestyles of the piston
assembly the use of ANSYS workbench
software. Aluminum-silicon composite is
used as piston material. The strain
evaluation effects also help to beautify
issue layout on the early level and
moreover assist in reducing time required
to manufacture the piston element and its
fee. The calculated consequences
additionally mean that the maximum
thermal load is 96.014 MPa and the
maximum pressure of the gasoline fuel
explosive pressure is 210.75 MPa.

Srinadh et al. designed a piston for 1300cc
diesel engine vehicle and took three
exceptional profile rings [15]. A 2D
drawing was created from the calculations.
The piston and piston jewelry have
modeled the wusage of Pro/Engineer
software. The stress and displacement
were analyzed for the piston and piston
rings by using strain on it, inside the
structural evaluation. The thermal flux and
the thermal temperature distribution was
analyzed through way of using
temperatures on the piston surface within

the thermal evaluation. The structural and
thermal evaluation become also carried out
at the piston and piston earrings version
the usage of Cast iron, Aluminum Alloy
A360 and Zamak. By evaluating every the
material analysis and decided which
material is higher for manufacturing of
Piston and piston rings. Structural and
Thermal evaluation have been moreover
completed in ANSY'S software program.

Prasanth et al. carried out a thermal
evaluation of piston through manner of the
usage of Hybrid steel matrix [16]. In the
triumphing paintings, a specimen is made
to Al-Sic-graphite contained in particulate
metal matrix composites by using way of
stir casting method. The expansion degree
of graphite being varied from 3-5% in the
mission of 1% and the charge of SiC is
consistent, i.e., 5%. Brinnel hardness,
tensile houses and effect electricity of the
composites were tested with the norms.
Microstructural portrayal uncovered surely
uniform appropriation within the network.
The hardness amount of the composite is
observed to increase with increase in
graphite as much as 5% after which lower.
The tensile energy of the composites
changed into likewise placed to build
maintaining the scattered graphite in Al
amalgam contributed in upgrading the
tension of the composites. The Piston was
modeled using CATIA modeling and FEA
was completed for identical model using
ANSYS software program for Aluminum
(Pure) and Al-SiC-graphite.

CONCLUSION

The piston plays a major role in the engine
performance; the piston material is made
up of impacts on the strength of the piston.
The maximum stress intensity is on the
bottom surface of the piston crown in both
the materials, as it is expected. Maximum
displacement is absorbed on the top of the
piston of aluminum alloy and grey cast
iron. Highest value of maximum
temperature found in piston is due to
thermal conductivity of the materials and
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the total maximum heat flux is absorbed in
both the piston materials. Thus, further
research can be carried with the advance
materials and different designing, analysis
tools. designs for which the analyses are
carried out, the stresses and total
deformations observed in concave shaped
piston which are larger than the convex
shaped piston. So, this justifies the usage
of concave or cup shaped pistons in IC
Engines which use diesel as fuel and for
large sized engines.
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