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Abstract 

 Bearings discover their uses in multiple mechanical components, reducing frictional 
losses between two mechanical parts that rotate or slide.  To understand the functioning of these 
machine components, the pressure distributions velocities must be known. The additives are 
frequently used in lubricating fluids, which make them non-Newtonian. The use of non-
Newtonian fluid as lubricants has become more important with the development of modern 
industrial materials, since the Newtonian fluid constitutive approximation is not found to be a 
satisfactory engineering approach for many practical lubrication applications. 
 Lubrication is the action of viscous fluids to diminish friction and wear between solid 
surfaces. The lubricant resistance to motion, the hydrodynamic pressure is built from a lubricant, 
and this pressure helps to prevent contact between two solid surfaces. The field of science which 
deals with practice and technology of lubrication is named Tribology. 
 This thesis analyzes the effect of ferrofluid lubrication on the various types of bearings, 
where different types of surface roughness were considered, to improvise the performance of 
bearing systems. The physical phenomenon is used to form the mathematical formation of given 
system. Using it, differential equation of bearing system was obtained for different types of 
bearings. The analytical solution is obtained by using the appropriate boundary conditions for 
each system. This PhD Thesis would be useful for the extension of the life period of the bearing 
system by ferrofluid lubrication of the rough bearing, which helps the meson to increase the life 
of bearings.  
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