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ABSTRACT

Cylinder is one among the most basic parts in a reciprocating engine, gas blowers and pneumatic barrels, among
other comparable mechanisms in which it changes over the substance imperativeness acquired by the consuming of
fuel into supportive (work) mechanical control. The present proposition manages the properties of cylinder material
identified with heat.Primary issue anticipated that would be found in the framework of the broad cylinder is the
distortion, because of weight and temperature. The glow starting from the exhaust gases will be the essential reason
of deformation.The most critical part is that less time is required to outline the cylinder and only a couple of
essential detail of the engine. Cylinders made of different materials like Aluminum Alloy, Structure steel (S-460),
Cast Iron Alloy and Titanium Alloy were outlined and investigated effectively. In static- investigation, the cylinders
were examined to discover the relative (von-mises) stress, comparable flexible strain and deformation. It tends to be
seen that greatest stress force is on the base surface of the cylinder crown in every one of the materials. Here we
discovered Ti-Al-4V alloy.
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I. INTRODUCTION

Piston is considered to be one of the most important parts in a reciprocating Engine, reciprocating Pumps,
among other similar mechanisms in which it helps to convert the chemical energy obtained by the combustion of fuel
into useful (work) mechanical power.
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I1. MATERIAL SELECTION

We have selected three materlas
e Aluminium Alloy
e  Structural Steel (S-460)
e ALSI Alloy
e Castiron

I1l. MODELING & SIMULATION

SPECIFICATIONS (Splendor-Pro)

Engine Type IAir-cooled, 4-stroke single cylinder OHC
Displacement 97.2 cc

Max. Power 5.66 KW ,@ 5000 rpm

Max. Torque 7.130 N-m @ 2500 rpm

Compression Ratio 99:1

Starting Kick Start / Self Start

Ignition DC - Digital CDI

Bore 50 mm

Stroke 49 mm

Fig.3.1 2D Drafting
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Fig.3.2 Piston model import in ANSYS
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Fig.3.3 Piston meshing model
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Fig. 3.4 Aluminum alloy piston 6 MPa pressure applied on crown
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Fig. 3.5 Aluminum alloy piston fixed support boundary condition applied
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Fig.3.6 Aluminum alloy piston deformation results
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Fig. 3.7 Aluminum alloy piston stresses results
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Fig. 3.8 Cast iron alloy piston deformation results
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Fig.3.9 Cast iron alloy piston stresses results
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Fig.3.10 TI-6A- 4V alloy piston deformation results
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Fig.3.12 TI-6A- 4V alloy piston stresses results
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IV. CONCLUSION

Based on the measured dimensions, three-dimensional piston models were created using SOLIDWORKV5R20, a
three-dimensional model. Then, for evaluation, these models were imported into ANSYS WORKBNCH 19.2. A check
of the static structure of the pistons is carried out. An automatic meshing process is used to produce high quality mesh.
Fuel pressure is applied to the piston pin and a frictionless guide is applied to the entire piston surface as well as the
piston pin holes to evaluate the static transient structure. Then the results of von Misses strain and maximum elastic
strain are obtained. These results are compared and the most suitable aluminum alloy is selected according to the
parameters. Static structural assessments of cast iron, 6061 aluminum alloy and Ti-Al-4V were performed and results
were obtained for thermal stress, temperature, strain and heat flow. We can confirm that a cast iron piston produces a
maximum pressure of 155 MPa under equivalent pressure (von-mis). The maximum stress for 6061 aluminum alloy is
calculated as 156.72 MPa, while Ti-Al-4V is calculated as 155 MPa.
» In static-auxiliary investigation, the pistons were examined to discover the proportional (von-mises) stress,
comparable flexible strain and deformation.
» It tends to be seen that greatest stress force is on the base surface of the piston crown in every one of the
materials.
» Here we selected Aluminium 6061Alloy this material has more heat flux value with different materials. So
we will be recommended this material for future work.
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