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I. INTRODUCTION 
 

Today, the pistons designed by the suppliers based 

on load data determined by the engine performance 

targets. From this data the supplier estimates the 

temperatures of the piston and recommends a 

design that is suitable for the application. This 

procedure is successful for the design of the piston, 

but gives no knowledge of the thermal interaction 

between the piston and its surrounding parts. The 

current trend in car engine development is to make 

smaller engines with higher specie power outputs to 

meet the demands for lower fuel consumption and 

emissions. This leads to higher thermal loads on the 

engine and an increasing need to understand the 

heat balance of the complete engine in order to 

optimize the different engine parts and systems. 

 

 A substantial part of the heat generated by the 

combustion is transported to the coolant through 

the piston and to the surrounding structure. It is 

therefore important to get an accurate description of 

these interactions. The goal of Volvo Cars future  

 

 

 

 

 

 

Combustion engine development is to increase 

power and efficiency and decrease fuel consumption 

while still maintaining reliability and durability of the 

highest possible level. As such, it is necessary to have 

a complete image of the thermal effect and how this 

aects the engine properties.  

 

II. FUNCTIONS OF PISTON 
 

1. To reciprocate in the cylinder as a gas tight plug 

causing suction, Compression, expansion, and 

exhaust strokes.  

2. To receive the thrust generated by the explosion of 

the gas in the cylinder And transmit it to the 

connecting rod. 

3. To form a guide and bearing to the small end of 

the connecting rod and to take the side thrust due 

to obliquity of the rod.  

 

Abstract- Piston is the part of engine which converts heat and pressure energy liberated by fuel 

combustion into mechanical works. Engine piston is the most complex component among the 

automotives. This paper illustrate design procedure for a piston for 4 stroke petrol engine for hero 

splendor – pro bike and its analysis by its comparison with original piston dimensions used in bike. The 

design procedure involves determination of various piston dimensions using analytical method under 

maximum power condition. In this paper the combined effect of mechanical and load is taken into 

consideration while determining various dimensions. The basic data of the engine are taken from a 

located engine type of hero splendor –pro bike. 
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Fig 1. Piston Assemble Model. 

 

III. PISTON RINGS 

 
The piston rings are used to impart the necessary 

radial pressure to maintain the seal between the 

piston and the cylinder bore. These are usually made 

of grey cast iron or alloy cast iron because of their 

good wearing properties and also they retain spring 

characteristics even at high temperatures. 

 

The piston rings are of the following two types: 

1. Compression rings or pressure rings, and 

2. Oil control rings or oil scraper. 

 

The compression rings or pressure rings are inserted 

in the grooves at the top portion of the piston and 

may be three to seven in number. These rings also 

transfer heat from the piston to the cylinder liner and 

absorb some part of the piston fluctuation due to the 

side thrust.  

 

The oil control rings or oil scrapers are provided 

below the compression rings. These rings provide 

proper lubrication to the liner by allowing sufficient 

oil to move up during upward stroke and at the 

same time scrap the lubricating oil from the surface 

of the liner in order to minimize the flow of the oil to 

the combustion chamber. 

 

Table 1. Thermal and Mechanical Properties of  

Aluminum Alloys. 

S.No PARAMETERS A2618 

1 Elastic Modulus (GPa) 73.7 

2 Ultimate Tensile 

Strength (MPa) 

480 

3 0.2% Yield Strength 

(MPa) 

420 

4 Poisson’s Ratio 0.33 

5 Thermal Conductivity 

(W/m/oC) 

147 

6 Coefficient of Thermal 

Expansion (1/K) 

25.9 x 10-6 

7 Density (Kg/m3 2767.9 9 

 

3. Engine Specifications: 

The engine used for this work is a single cylinder four 

stroke air cooled type Bajaj Kawasaki petrol engine.  

 

Table 2. The engine specifications are given in Table. 

PARAMETERS VALUES 

Engine Type Four stroke engine 

Induction Air cooled type 

Number of cylinders Single cylinder 

Bore 51 mm 

Stroke 48.8 mm 

Length of connecting rod 97.6 mm 

Displacement volume 99.27 cm3 

Compression ratio 8.4 

Maximum power 6.03 KW at 7500 rpm 

Maximum Torque 8.05 Nm at 5500 rpm 

Number of 

revolutions/cycle 
2 

 

IV. ALLOY 

 
Tungsten alloy 

The name of “tungsten” is derived from the Swedish 

term meaning “heavy stone.” Tungsten has been 

assigned the chemical symbol W after its German 

name wolfram. Tungsten, the metal with the highest 
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meting point (3422∘C), has many advantages, such as 

high temperature strength, high creep resistance and 

high thermal conductivity, high electric resistance, 

the lowest vapor pressure, and the lowest coefficient 

of thermal expansion.These properties make 

tungsten a premium candidate for high temperature 

applications like, for example, in fusion reactor.  

 

Another important industrial property of tungsten is 

its high density of 19.3 g/cm3, which makes it an 

ideal material for shielding or collimating energetic 

𝛼- and 𝛾-radiation. 

 
Fig 1. Tungsten Alloy. 

 

The disadvantage of tungsten, however, is its 

inherent brittleness because tungsten has a 

transition from brittle to ductile fracture. Its 

treatment is realized at temperatures that are higher 

than brittleness limit. This temperature varies for 

commercially pure tungsten (99.95%) in the interval 

between 300 and 400∘C, in case of recrystallized 

tungsten around 500∘C. Undesirable mixtures such 

as oxygen, nitrogen, and carbon significantly 

influence mechanical and physical properties of pure 

tungsten. They mainly precipitate at the grain 

boundaries in the form of oxides, nitrides, and 

carbides. 

 

V. LITERATURE REVIEW 

 
Jihai Jiang, Kelong Wang [1] Due to their compact 

and simple design, axial piston pumps are widely 

used in hydraulic systems. The piston/cylinder 

lubricating interface is one of the most critical design 

elements in axial piston pumps, which fulfils the 

bearing and sealing function simultaneously. Also it 

is the main source of both friction and volumetric 

powerloss. In order to realize the optimal design of 

efficient and reliable axial piston pump, an accurate 

model of the tribological interface in axial piston 

pump is needed to save the cost and time in the 

design process. 

 

Shengjun Wu, Zihao Cheng [2] Piston is the main 

component of the engine. In the engine work 

process, pistons need withstand both the 

instantaneous high temperature heat load and the 

mechanical load during the reciprocating process. 

The coupling between the thermal load and the 

mechanical load leads to the malfunction occurrence 

[2]of piston deformation, piston pin boss cracking, 

piston side wear, and top thermal cracking caused by 

the uneventemperature. 

 

Jigui ZHENG, Ye DENG [3]  Compact structure and 

high working efficiency are the characteristics of free 

Stirling linear generation device, whose power piston 

support components works in high frequency to 

produce elastic stiffness and to support the piston 

components. 

 

Wu, Yi Zeng, Dongjian [4] The study of using DME 

as an alternative fuel on diesel engine started at early 

90s. Experiments using DME as combustion fuel on 

all kinds of diesel engines done at Xi’anJiaotong 

University and Shanghai Internal Combustion Engine 

Research Institute show that DME can achieve high 

efficiency, ultra-low emission, gentle, nonsmoker 

combustion and meet the stringent Euro III and 

California ULEV standard 

 

Shcherbachev Pavel [5] The article describes the 

electro-hydraulic rotary motion drive with separate 

control of piston groups. Proposed  various schemes 

of construction of the drive. It is shown that the 

proposed actuator has a wide range of speeds, can 

work in tracking the position and speed of the 

output shaft. A nonlinear  mathematical model of the 

drive is represented. The results of numerical 

simulation and experimental data are shown. The 

method of synthesis of a special control signal, which 

increases the efficiency of the drive is given.  

 

O.F. Nikitin [6] This paper deals with the regulation 

of hydraulic parameters of movement of the output 

link (total stock) speed - load V = f (R) when using 

multiple cylinders, with a hard or serial connection 

rods. The required speed of movement is performed 

by connecting the required number of effective 

working areas of hydraulic cylinders. Change in the 

effective speed while maintaining the load may lead 

to changes in pressure in the cavity involved in the 

work of the hydraulic actuator. 
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Guo Feng, Zhao Chang-lu [7] This paper 

investigates the piston motion control strategies of a 

single piston hydraulic free-piston diesel engine, 

which is intended to be a power supply for hydraulic 

propulsion systems. The Cycle fuel mass is 

determined by engine displacement and load. A 

closed loop control method is used in fuel injection 

timing control strategy to make the position of 

bottom dead center steady possibly. 

Isam Jasim Jaber and Ajeet Kumar Rai [8]  In this 

present work a piston and piston ring are designed 

for a single cylinder four stroke petrol engine using. 

Complete design is imported to ANSYS 14.5 software 

then analysis is performed. Three different materials 

have been selected for structural and thermal 

analysis of piston. For piston ring two different 

materials are selected and structural and thermal 

analysis is performed using ANSYS 19 software. 

Results are shown and a comparison is made to find 

the most suited design. 

 

Lokesh Singh, Suneer Singh Rawat [9] A piston is a 

component of reciprocating engines. Its purpose is 

to transfer force form expanding gas in the cylinder 

to the crank shaft via piston rod and a connecting 

rod. It is one of the most complex components of an 

automobile. In some engines the piston also acts as a 

valve by covering and uncovering ports in the 

cylinder wall. In present, work a three-dimensional 

solid model of piston including piston pin is 

designed with the help ANSYS software. 

 

VI. CONCLUSION 

 
Engine downsizing is the utilization of smaller engine 

in a vehicle that provides required power with the 

help of additional boosting device such as 

turbocharger. It reduces carbon emissions to large 

extent as compared to conventional internal 

combustion engine. It reduces the number of 

cylinders used in the engine as the desired level of 

power is achieved by additional boosting device. 

Thus, the requirement of piston diminishes without 

compromising with output of engine. Due to this 

factor, engine downsizing is anticipated to restrain 

the growth of the global automotive piston market. 

 

Piston skirt may appear deformation at work, which 

usually causes crack on the upper end of piston 

head. Due to the deformation, the greatest stress 

concentration is caused on the upper end of piston, 

the situation becomes more serious when the 

stiffness of the piston is not enough, and the crack 

generally appeared at the point A which may 

gradually extend and even cause splitting along the 

piston vertical. The stress distribution on the piston 

mainly depends on the deformation of piston.  

 

Therefore,in order to reduce the stress concentration, 

the piston crown should have enough stiffness to 

reduce the deformation. 
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