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Abstract— Cylindrical roller bearings are commonly used in 

aircraft power transmission, machine tools, steel industries 

and others due to their precision and high load carrying 

capacity. In present study, an experimental test rig has been 

developed to investigate the wear in roller bearing. The 

changes in micro-geometry of the bearing components have 

been observed through scanning electron microscope. Some 

major cracks have been found over the inner race surface. 

Solid debris particles, removed from the inner race surface, 

further damage the other bearing surfaces. The lubricating 

grease has been also failed to provide elastohydrodynamic 

lubrication between the inner race and rollers. Fourier 

transform infrared spectroscopy has been applied to examine 

the degradation of the lubricating grease. Influence of 

temperature, misalignments and roughness on the specific 

lubricant film thickness is discussed. Results show an 

impact of these parameters on roughness of bearing 

components. 
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I. INTRODUCTION 

When moving an object, friction force often comes into 

play, and must be surpassed to move the object. Various 

types of bearings are used to lessen this friction force. The 

bearing gets its name from the fact that it bears a turning 

axle or shaft, but those parts used for sliding surfaces are 

also called bearings. The history of rolling bearings goes 

back a long time, but there has been striking technological 

progress in recent years. Such technological innovations 

have become an extremely important factor for various 

types of machines and equipment.[10] 

 Bearings are classified according to the direction of 

applied load .The load may be radial, axial or combination 

of this. If the bearing support a radial load, it is called radial 

or journal bearing. On the other hand ,a thrust bearing 

support a thrust  or an axial load .Some bearings can support 

both radial and axial load, they are known as conical 

bearings.[11].Bearings include rolling bearings, which use 

balls, or rollers called "rolling elements." 

 Roller element bearing which have wider use in 

industries since rolling friction is lower than sliding friction. 

Lubricant used in rolling element bearings is usually grease.  

In the clearance space of a bearing a substance called 

lubricant which have some amount of viscosity. The most 

common lubricants are oil and grease. With the use of these 

lubricants energy lost by friction is reduces.[12]. 

 Cylindrical roller bearing is one of the widely used 

type of roller bearing. Because cylindrical roller bearings 

use rollers for rolling elements, load capacity is large, and 

the rollers are guided by the ribs of the inner and outer rings.  

 Bearing failure is one of the leading causes of 

break-down in rotating system. Bearings have three major 

components that typically experience damage, i.e. rolling 

element, inner race, and outer race. Lubricating mechanism, 

loading mechanism and environmental conditions are the 

most dominant factors which affect the normal operating life 

of the bearings.  

 Most of the wear takes place during running-in 

period. The wear particles remove in this phase remains in 

the lubrication system and accelerates the wear. These wear 

particles initiates the local plastic deformation of the 

operating surfaces. Generally, grease is preferred for 

lubrication of bearings, which provide protection against 

dust, corrosion and friction, ease of use and stability under 

hard operating conditions, but it has poor mechanical 

stability and limited life. Grease service life reduced 

significantly for the environmental temperature over 60-70 

ºC. 

II. RELEVANCE 

In real world Cylindrical roller bearings are commonly used 

in aircraft power transmission, machine tools, steel 

industries. Cylindrical roller bearings have high radial load 

carrying capacity and suitable for precise and high speed 

operations.  

 Lubricating mechanism, loading mechanism and 

environmental conditions are the most dominant factors 

which affect the normal operating life of the bearings. All 

these factors promote the wear in bearings. Friction and 

wear are two major responsible factors for a tribo-system. 

Most of the wear takes place during running-in period. The 

wear particles remove in this phase remains in the 

lubrication system and accelerates the wear. 

 Due to continues loading some major cracks have 

been found over the inner race surface of roller bearing, 

even if the lubricating grease is provided. Because of more 

importance of cylindrical roller bearing in daily life we have 

to analyse this failure. Actually to find this failure different 

methods are available.  

 By using morphological study and Spectroscopy 

technique we will investigate the bearing failure, 

microstructures of inner race, outer race and rollers and 

degradation of grease. Also analyze change in specific 

lubricant film thickness 

III. LITERATURE REVIEW 

Many studies have been reported in the published literature. 

In this section, some of the studies conducted over the years 

have been re-visited, highlighting the applications and 

methodologies used. 

 M. Amaranth (2014), gives an idea about bearing 

failure. In this paper he studied an experimental test rig has 

been developed to investigate the wear in roller bearing. The 

changes in micro-geometry of the bearing components have 

been observed through scanning electron microscope. Some 

major cracks have been found over the inner race surface. 

Solid debris particles, removed from the inner race surface, 

further damage the other bearing surfaces. The lubricating 

grease has been also failed to provide elastohydrodynamic 

lubrication between the inner race and rollers. [1] 
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 Farcas and Gafitanu (1999), carried out an 

experimental work to study the behaviour of two different 

greases in context with the wear of bearing. They analyzed 

the microstructure of greases and find that the lubricant film 

thickness decreases with the deterioration in grease fibroid 

structure.[2] 

 John A. Williams (2005) have been observe that, 

When material is lost from a loaded surface either entirely 

or principally through some form of mechanical interaction 

the concentration, size and shape of the debris particles 

carry important information about the state of surfaces from 

which they were generated and thus, by implication, the 

potential life of the contact and of the equipment of which 

this forms a part.  

 The full exploitation of this information and the 

ability to be able to predict quantitatively the future 

performance or life requires an understanding of the sources 

and mechanisms of generation of the extracted and sampled 

particulate debris [3]. 

               Y.C. Tasan, et al (2007), has been developed the 

shakedown and deformation mechanisms in rolling contacts. 

Because the effect of the changes in the micro-geometry in a 

rolling contact on wear processes like running-in is of great 

interest. Total deformation is a combination of macro scale 

deformation and plastic deformation of asperities.[4] 

              Serrato et al (2007),has been given their ideas in the 

paper .They performed the experimental studies and traced 

the wear response of roller bearing along with its vibration 

response. They highlighted how wear rate increases with 

increase in bearing temperature and reduction in lubricant 

film thickness Experimental tests were performed in roller 

bearings, lubricated with mineral oil of three different 

viscosity grades.[5] 

               Piet M. Lugt (2009), studied the different grease 

properties and different lubrication mechanism. Grease 

lubrication is widely applied to rolling bearings. The 

consistency of grease prevents it from leaking out of the 

bearing, makes it easy to use, and will give it good sealing 

properties. The same consistency prevents an optimal 

lubrication performance.  

              Most of the grease is pushed out of the bearing 

during the initial phase of bearing operation and no longer 

actively participates in the lubrication process, leaving only 

a limited quantity available, which is stored inside the 

bearing geometry and on the bearing shoulders (covers or 

seals).[6] 

              Ji X et al, (2011), he studied the basic concept of 

CaCO3 nanoparticles In this paper, CaCO3 nanoparticles 

were prepared by the carbonation method, which is 

beneficial for environmental preservation and takes 

advantage of the availability of mineral resources. Their 

tribological performances as an additive in lithium grease 

were investigated and the lubricating mechanism was 

discussed.[7] 

              S. Raadnui, S. Kleesuwan (2011), performs 

analysis of grease-lubricated rolling element bearings. In 

this paper the electrical pitting from wear debris formed by 

grease-lubricated rolling element bearings was tested. Using 

different techniques, he study methodically assessed the 

effects of electrical currents and mechanical parameters 

combined with grease-lubricated rolling element 

bearings.[8] 

            Hiraoka N(2012), discovered two new methods of 

grease leakage from bearings. First method pushes grease 

out using the torque generated by adhesion force from the 

shield plate and inner race when there is slippery grease on 

the surface. Another method is due to thixotropic flow in the 

grease resulting from alternate deformation of the grease, 

which actually occurs when the shaft is inclined or has 

precession motion against the bearing.[9] 

IV. SCOPE 

 Study the importance of cylindrical roller bearing 

for different applications. 

 Experimental analysis of lubricated cylindrical 

roller bearing. 

 Morphological study of failed bearing. 

 Learning of spectroscopy technique 

 Analyze this bearing failure by using 

Morphological study and spectroscopy technique. 

 Determine specific lubricant film thickness. 

V. METHODOLOGY 

 
Fig. 1: Proposed Experimental Setup 

Experimental tests will carried on a test rig in which bearing 

is loaded through an arrangement as shown in Fig. 1.The 

shaft is rotated through a drive system which consists of a 

induction motor. The speed of the motor is kept constant. 

After 400 hours of operation, bearing was worn out 

substantially and was unfit for further operation. To 

investigate bearing failure, morphological study of the inner 

race, outer race and rollers have been observed.               

 Study will be carried out for 400 hours of test run. 

Now we will observe the transmittance spectrum of fresh 

grease (Before test) and used grease (After test) by using 

spectroscopy technique.    

 After test we will use spectroscopy technique to 

observe the wear out, pits, cracks, scratch etc on inner race, 

outer race and roller surface. Atmospheric temperature 

variation is one of the major factors for increase in grease 

temperature. An increase in atmospheric temperature 

increases the grease degradation, due to which grease cannot 

maintain longer the minimum lubricant film thickness 

between the inner race and roller. Hence we will calculate 

specific lubricant film thickness. 
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