
Abstract 

 

Due to depletion of the natural resources at one hand and increase in number of automobile 

vehicles on other hand the natural fuel may be extincted in near future. Reduction in fuel 

consumption has therefore become an extremely important concern for the automotive industry 

today. With an increasing demand for greater durability and decreased oil consumption in an 

internal combustion engines, it has become necessary to reduce the power losses to boost the 

engine performance. Engine piston and bore surface finish significantly influences lubrication oil 

consumption, as well as wear characteristics. More than 40% of power developed by an internal 

combustion engine is spent in overcoming the friction and wear of various components and not 

only this but these parts are damaged frequently due to excessive wear, reducing their self life. 

Therefore, by reducing friction and wear the performance of the engine can be enhanced, 

however complete elimination of friction and wear is not possible. The frictional losses can be 

reduced by proper selection of lubricating oil, the material of mating components and surface 

microstructure of material used in internal combustion engine.  

The present work focuses on the friction power reduction by changing the surface 

microstructure of piston rings to enhance the performance of petrol engine with the help of Laser 

Surface Texturing (LST) technique. Laser surface texturing (LST) is mainly used to reduce the 

contact surface between the piston and the cylinder. Micro-structure of frictional surface studied 

first and accordingly they has been replaced with various texturing patterns. An experimental set 

up has been developed with all required instrumentation in order to study and investigate the 

effect of LST on the engine performance. 

Piston ring with dimple textured is designed, fabricated and used in the motor-driven engine 

to study the frictional characteristics and compared with an untextured piston ring. Therefore this 

research work presents detailed study including the fabrication and analysis of three different 

patterns made by Laser Surface Texturing method to see its effect on the reduction of friction 

power with different lubrication oils. Each piston ring pattern has been tested on the developed 

Maruti 800CC multi-cylinder engine in standard condition. The series of experiments has been 

carried out on developed multi-cylinder I.C.Engine test rig under different speeds, load etc. The 

study includes three different piston ring patterns namely, full width, symmetrically at both sides 



and centered portion texturing with two various lubricating oils namely SAE20W40 and 

SAE20W50. The systematic data has been recorded and observations have been discussed in the 

details. 

From this detailed study it has been concluded that there is a substantial reduction in the 

friction power of the engine with the use of LST on the piston rings. It is further observed that 

with full width texturing on piston ring consumes 26% less power in comparison to non-textured 

piston rings and similarly, 15% and 9% respectively in the case of both sides LST and Centered 

portion LST with SAE20W40 lubricating oil. It is further concluded that there is a definite effect 

of   lubricating oil on the friction power along with LST. With SAE20W50 lubricating oil the 

percentage of reduction of friction power for all three LST has been observed as 29%, 19% and 

10% respectively, that means additional reduction of 3% in case of full width LST, 1% with both 

sides LST and 4% with central portion LST is observed with SAE20W50.  

Due to the reduction in friction between two matching parts in I.C. Engine, reduces fuel 

consumption, increased power output of the engine, reduced oil consumption and reduction in 

exhaust emissions in the engine. It ensures the smooth running of the engine with better 

performance and higher thermal efficiency. Brake power is increased by reducing friction power 

with the help of LST on piston ring in I.C. engine which indirectly increases thermal efficiency 

of I.C.Engine. 

 


