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                                   M.Srikanth1 B.M.Balakrishnan2
                     1
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    2
        Assistant Professor, Department of Mechanical Engineering, Mahendra Engineering
                                       College, Namakkal.

Abstract: Gasket sits between the engine block and cylinder head in an engine. Its purpose is to seal
the cylinders to ensure maximum compression and avoid leakage of coolant or engine oil into the
cylinders. From our project, we would like to modify the material and design of the gasket of four
cylinder engine. MLS or Multiple Layers Steel (These typically consist of three layers of steel)and
asbestos – Most modern head engines are produced with MLS gaskets. The contact faces are
usually coated with a rubber-like coating such as viton that adheres to the cylinder block and
cylinder head while the thicker center layer is left bare. Because of the health risk of fine asbestos
fibers, gasket manufacturers are forced to look for alternatives to asbestos. Various possibilities of
substituting asbestos in cylinder head gaskets are characterized by different problems of development.
Elastomer-bonded soft materials, i.e. combinations of Kevlar fibers, carbon fibre, pyrosic
ceramic glass fiber materials can be used in cylinder head gaskets to replace soft-material layers
containing asbestos. Because of its numerous specific sealing properties, another alternative to
replace gasket layers containing carbon, Kevlar, pyrosic ceramic glass fiber which has been
chemically and thermally treated. The comparision result of these three materials is used to choose
the better one which is done by ANSYS 11.0. A non-asbestos cylinder head gasket, already in use
today, is that of the metal-elastomer design which is known to be suitable for sturdy engines of
high stress. In this project various optimization methods are implemented by varying the material of
gasket. The modeling of gasket is done by using Pro-E design software. Finite Element analysis using
ANSYS has been done to increase the thermal and structural properties gasket material.
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                                          I. INTRODUCTION

This project is an investigation into the efficiency of engine gasket sealing and the stress/strain
behavior of cylinder head under various loading conditions using contact theory and thermal stress
analysis. Apart from sealing the cylinder, the head gasket also seals water and oil conduits between
the head and block. Any connectivity between them will cause engine failure, or significant problems
like burning oil (smoke from the exhaust).

The compression in the cylinder will cause a leak to form in the gasket and the gasket will have to be
replaced, or severe damage can take place (a "blown" head gasket). This problem has been
exacerbated by the use of alumina epoxy cylinder head gasket. In carbon fiber, Kevlar fiber, pyrosic
ceramic glass fiber has a much greater thermal expansion rate, which in turn causes a great deal more
stress to be placed on the head gasket.
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                                      II. LITERATURE REVIEW

1. Raub. J. H. said that the modeling of diesel engine cylinder head gasket joints is complicated by the
nonlinear response of the head gasket’s materials. Linearization of these material responses can lead
to significant errors in the solution’s results. The 1-dimensional nonlinear approximation made by the
Gasket material option of the SOLID185 element sufficiently captures the response of the nonlinear
gasket materials while maintaining practical solution times for the large model sizes associated with
multi-cylinder head gasket joint models. This paper will give an overview of the model building and
assembly process used to create a head gasket joint model, describe the nonlinear nature of the
materials used in the model, and present comparisons of the model’s results with experimental
measurements.

2. S. Frank popiela, et al., said that the engine sealing components must be designed to provide an
adequate seal between engine components without leakage; however, they must not induce engine
component stresses that may hinder performance and/or function of the engine. Engine sealing
components must also be designed to function over many millions of engine cycles without product
failures. Finite element analysis with ABAQUS plays a key role in the design and manufacturing of
these sealing com
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