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ABSTRACT 
A method of selecting the material used for a cylinder liner of an internal combustion engine to increase the thermal efficiency 
and reducing emissions is an important parameter in the design. The materials with a great number of fine closed and air filled 
pores are the best heat insulating materials. The cylinder liner is composed of silicon nitride, silicon carbide, silicon oxynitride, 
silicon aluminum oxynitride, silicon nitride-silicon carbide or aluminum nitride etc., 
Keywords: D.I. Diesel Engine, Cylinder liner, Ceramics, Thermal efficiency, Emissions 
1. INTRODUCTION 
Engine manufacturers are encountering increasing demands to improve engine efficiencies and performance including, 
but not limited to improving fuel economy, improving fuel combustion, reducing oil consumption, and increasing the 
exhaust temperature for subsequent use of the heat within the vehicle. In order to achieve these goals, the engine 
running temperature in the combustion chamber needs to be increased. However, while desirable to increase the 
temperature within the combustion chamber, it remains necessary to maintain the cylinder at a workable temperature. 
An engine made in accordance with a preferred embodiment of the present invention comprises a cylinder and a liner 
disposed in the cylinder. The liner of material is selected from the group consisting of ceramics. 
Accordingly, it is an object of the present invention to provide a cylinder liner made of ceramic material or mass which 
exhibit good resistance to mechanical stress. 
It is another object of the present invention to provide a cylinder made of ceramic mass which exhibits good resistance 
to heat stress. 
These and other objects have now been attained in the present invention by providing a cylinder liner made of ceramic 
mass which is designed to have density greater than 95% of theoretical value and a randomly directed and 
homogeneous structure. 
2. Specifications of diesel motor and measuring instrument 
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2.CYLINDER LINERS 
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Fig 4 

3.BACKGROUND OF THE INVENTION 
The present invention is generally related   to a cylinder liner for an internal combustion engine that provides an 
improved degree of insulation between the temperature within the cylinder and the temperature in cooling passages 
formed in the engine block.                 
4.CERAMICS IN DIESEL ENGINE 
There are several levels at which ceramics could be incorporating in diesel engines. The first level involves a base line 
diesel containing a ceramic turbocharger rotor and discrete ceramic components. The second level adds a ceramic 
cylinder and piston, and eliminates the cooling system. The ceramic used at this level would provide high-temperature 
strength, rather than thermal insulation. 
The third level would use ceramics for thermal insulation in the hot section as well as in the exhaust train. Turbo 
compounding would be used to recycle energy from the hot the hot exhaust gasses to the drive train. The fourth level 
would use advanced minimum friction technology to improve the performance of the engine. 
The four levels place different demands on the ceramics materials. Levels one and two require a low cost, high strength 
material, but without insulating properties; sintered silicon nitride or silicon carbide possibilities here.   
It has been suggested that level two represents the best compromise for light-duty ceramics diesel such as those in 
automobiles. Level three would require an insulating ceramics, probably zirconia or a zirconia-based composite. Level 
three is the level at which the most significant improvement in fuel efficiency would be realized.  
Emissions requirements will likely affect the size of the diesel market for passenger cars and trucks. Diesel engines 
generally produce a high level of particulate emissions. The higher operating temperatures of adiabatic diesel could 
reduce emissions more efficiently.   
5.DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The cylinder liner for an internal combustion engine, of the present invention, is made of ceramic mass designed to 
have a density greater than 95% of theoretical density value and have a randomly directed and homogeneous structure. 
The cylinder liner of present invention is produced by furnace sintering to obtain the above-mentioned design. 
Where a cylinder liner is produced by hot pressing, the pressure is applied in the axial cylinder of the liner. Therefore, 
the structure of the sintered body is arranged in a certain direction. Consequently, where no uniform stress (for 
instance, caused by thermal insulation) acts upon the cylinder liner, the cylinder liner will be damaged. Additionally, 
where a generously sized cylinder liner is provided by hot pressing, in general, such has to be formed of composite 
ceramic articles. Therefore, it is difficult to obtain a homogeneous product. 
Where a cylinder liner is produced by reaction sintering, it is necessary to provide spaces for gas passages in the 
molded mass until reaction completion. Therefore, the ceramic body produced by reaction sintering is of low density 
and low mechanical strength. 
On the other hand, according to furnace sintering, a sintered body is formed by a process including molding by ceramic 
powder and sintering the mold mass. Consequently, the ceramic cylinder liner produced by furnace sintering has a 
randomly directed and homogeneous structure, homogeneous density, and homogeneous mechanical strength. 
Therefore, cylinder is not damaged by non uniform stress. Additionally, where the ceramic cylinder liner is produced by 
furnace sintering, it is easy to have a density higher than 95% of theoretical value. It is also relatively easy to obtain 
strength greater than 50 kg/cm2 at 8000 C. Where the ceramic cylinder liner is made of silicon nitride, silicon carbide, 
an oxynitride such as silicon oxynitride (Si2ON2) and silicon aluminum oxynitride (Si Al ON), silicon nitride-silicon 
carbide or aluminum nitride. 
The value of the above-noted density and flexural strength accordingly are enough for a desirable cylinder liner. The 
following given tables are with various ceramic compositions such as. 
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Table.1 

 
6.ADVANTAGES 
1. The ceramics are hard, strong and dense. 
2. Possess a high compressive strength. 
3. They have high fusion points. 
4. They are good thermal insulators. 
5. They are resistance to high temperature creep. 
7.CONCLUSIONS 
The following conclusions may be drawn based on the necessary work suggested. 
1. The engine running temperatures in the combustion chamber will be increased due to insulation. 
2. Due to high thermal insulation of cylinder liner a significant improvement in thermal and mechanical efficiency can 
be achieved. 
3. Improvement of specific fuel consumption and reduction in exhaust emissions will takes place. 
4. It can also be preferable to alternative fuels along with diesel without any engine modification. 
5.  Pure bio diesel can also be preferred as a fuel to obtain maximum thermal efficiency as that of the normal diesel 
engine without any engine modification.  
Thus this paper explores various aspects, effect and application of ceramics in piston and cylinder liner. So this paper 
serves as a complete reference guide for the researches who are going to work on alternative fuels to enhance the 
performance of the engine.    
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