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Abstract:

Poppet valve work well in engines because the pressure inside the combustion chamber pushes
valve against the seat, sealing the chamber and preventing leaks during this cycle poppet valves
are exposed to high temperature and pressure which will affect the life and performance of the

engine.

The aim of the project is to design a poppet valve with a suitable material for a Four-stroke
diesel engine by using fem analysis. In poppet valve we have considered three different materials

Al,O3 Carbon-epoxy, Carbon-carbon composite materials.

In this we observe the results of original poppet valve as stress, strain and total deformation.
These values are compared with the modified poppet valve design. The modified poppet valve
design values are shown tremendous change in Stress, Strain and Total deformation of the

composite material.
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INTRODUCTION
A poppet valve is even called as mushroom valve. These valves are basically used to control the timing of

gas or vapor flow as well as the quantity which should flow into an engine. These valves consist of a hole,
usually round or oval, and a tapered plug. As seen on the valves a disk shape on the end of a shaft is even
called as a valve stem. The portion of the hole where the plug meets on the valve is referred as seat or
even called as the valve seat. The shaft guides the plug portion by sliding through a valve guide. In

exhaust conditions a pressure differential helps to seal the

INTRODUCTION TO POPPET VALVE:

Safety valves, which are usually of the poppet type, open at a predetermined pressure. The
movable element may be kept on its seat by a weighted lever or a spring strong enough to hold
the valve closed until the pressure is reached at which safe operation requires opening.On
gasoline engines, poppet valves are used to control the admission and rejection of the intake and
exhaust gases to the cylinders. The valve, which consists of a disk with a tapered edge attached
to a shank, is held against the tapered seat by a compressed spring. The valve is raised from its
seat by the action of a rotating cam that pushes on the bottom of the shank, permitting gas flow
between a region, which leads to the intake or exhaust pipes, and to region, which leads to the
cylinder. The working principles of a 4-stroke poppet valve IC engine cycle are shown
schematically in Figure. These are basically divided in to four different strokes in IC engine, the

clear description of the strokes is as follows:-

INTAKE STROKE:

In this stroke the piston moves from the TDC to BDC as shown In the figure, and while the piston moves
from the top dead center to bottom dead center, the inlet valve gets opened, and the mixture of air and fuel
enters in to the combustion chamber. As the mixture enters the combustion chamber the inlet valve gets

closed. This is the first stroke which takes place in the combustion chamber.

COMPRESSION STROKE:

This is the 2" stroke in the cycle, as in this stroke the piston starts from the bottom dead center and
moves towards the top dead center.

. Compression stroke (Figure 1-b), takes place when all the valves are in the closed position and

the piston moves in the opposite direction, thereby compressing the gas in the chamber. At the end of this
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stroke a spark ignites the mixture or auto-ignition occurs.

. Expansion stroke (Figure 1-c). The gas mixture is ignited in the region of Top Dead Center
(TDC). The energy released produces mechanical work, (pushing the piston away), heat and noise. This
movement produces friction losses through the engine components and heat that is released to the

surrounding metal, coolant and gas.
. Exhaust stroke (Figure 1-d), takes place when the Exhaust Valve Opens (EVO) and the piston

moves towards the cylinder head, pushing the burnt gases out of the chamber. Once the Exhaust Valve
Closes (EVC) and the piston is close to TDC, the cycle is complete and the intake stroke takes place again

W

b) Compression

on the next cycle.

¢) Expansion d) Exhaust
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DESIGN OF MODIFIED VALVE
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STRUCTURAL ANALYSIS POPPET VALVE WITH CARBON CARBON COMPOSITE MATERIAL
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STRUCTURAL ANALYSISMODIFIED POPPET VALVE WITH AL2 O3 MATERIAL
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STRUCTURAL ANALYSIS MODIFIED POPPET VALVE WITH CARBON EPOXY MATERIAL
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STRUCTURAL ANALYSIS MODIFIED POPPET VALVE WITH CARBON-CARBON COMPOSITE
MATERIAL
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STRUCTURAL ANALYSIS OF POPPET VALVE

TABLE
DEFORM STRAIN STRESS
ATION
MIN | NAX [ MIN | MAX

Al2 | 12721 3.187 | 225. | 802. | 7444
03 6 - 82 6
CAR | 59.723 0.018 | 1.08 | 1002 | 7343
BON 142 | 17 .5 3
EPO
XY
CAR | 0.04413 | 0.040 | 0.71 | 1.06E | 6.68E
BON | 5 987 | 326 | +09 | <10
CAR
BON
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STRUCTURAL ANALYSIS MODIFIED POPPET VALVE

TABLE
DEFORNM STRAIN STRESS
ATION
MIN | MAX | MIN | MAX
AL2 | 21511 455 |4.16E | 1.27E | 1.45E
3 45 |+05 | =09 | =11
CAR | 1.08E-C | 239 | 2.08E | 1.56E | 1.31E
BON |5 o0 |=06 |-+05 | =11
EPO
CAR | 0.07922 |0.01 |1.520 | 1.55E | 1.40E
BON | 4 758 |1 =09 | =11
CAR
BON
CONCLUSION

In this thesis, we have considered 3 different materials as Al,O3, carbon-epoxy, carbon-carbon
materials for designing and analysis of poppet valve. We have considered the design in CATIA
v5 software and analysis work is carried out in ANSYS software.

The Original poppet valve design values are shown as stress (73433), strain (1.0817) and total
deformation (59.723) is having the lesser values. These values are compared with the modified
poppet valve. The modified poppet valve design values are shown tremendous change as stress
(0.079224), strain (1.5201) and total deformation (1.40E+11) is having the lesser values. These
results are obtained for the material carbon-carbon composite material. By these values we can
conclude that the modified design carbon-carbon poppet valve shows better performance and

life of the original model.
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