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ABSTRACT 

 
ARTICLE INFO 

Most machinery and many structures do not operate under constant load and stress. 

In fact, these loads and stress are changing. The bending stress changes from tension 

to compression as the axle rotates. This constant change in stress can cause fatigue 

failure in which the material suddenly fractures. The process that leads to fatigue 

failure is the initiation and growth of cracks in the material. Fracture occurs when the 

crack grows so large that the remaining uncracked material can no longer support 

the applied load. Fatigue may be defined as a cycle time-dependent loading or 

straining of a material. The change in the loading with respect to time is more 

common from an engineering perspective and is generally considered to be 

mechanically induced. The vibrations of defected bearing is much higher ten the 

vibrations of healthy bearing, this leads to the failure of ball bearing. The failure of 

ball bearing causes wear, resulting in loss of preload or an increase in radial 

clearance, due to failure of ball bearing vibrations of ball bearing suddenly increases 

this increased vibrations passes to the machine components which leads to decrease in 

life and efficiency of machine and production rate. so the conditioning and monitoring 

of ball bearing should be done periodically to maintain the production rate and to 

maintain the life of machine components. 
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I. INTRODUCTION 

Rolling bearings are widely used in rotating machinery 

system such as aero engine rotors system, machine tool 

spindles, and train wheel set. However, they are the weak 

links of mechanical because their mechanical properties and 

operating state have significant impact on precision, 

reliability, and life of the whole system. The failure of 

rolling bearings not only affects the performance of 

mechanical equipment, but also causes serious accident. 

Thus, fatigue life prediction for rolling bearing has 

important theoretical significance and practical value. The 

dynamics behavior of rolling bearings is observably affected 

by factors such as centrifugal force, gyroscopic moment, 

friction, thermal deformation, and external load on 

unconventional conditions like high speed and high 

accelerated velocity Maintenance cost is one of the major 

operating costs in manufacturing companies. It involves 

spare parts cost, breakdown cost and manpower cost. 

Unexpected breakdowns, replacement and repair expenses  

 

 

from catastrophic failures indulge in loss of output due to 

machinery downtime. The failure of any single machine 

rotary component in the process can results in loss of rupees 

per down time hours. Adoption of predictive and preventive 

maintenance procedures significantly reduces these losses. 

This is essential in maintenance management to enhance the 

product quality. 

 

In order to continue the working machines, it is necessary to 

monitor the health of machine during its operation, with a 

view to diagnosis the fault in the machine. Condition based 

maintenance is preferred in industries now a days. 

Monitoring of these parameters gives idea about 

abnormalities in the machine, resulted due to faults like 

wear, crack, corrosion, fatigue etc. Among the various 

techniques used for this purpose, vibration analysis 

technique is very popular now days. In the present work 
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vibration analysis of ball bearing is done by using FFT 

analyzer. The data taken up in frequency domain and Time 

domain for healthy and defective bearing operating under 

certain load. In order to check the validity of the 

experimental results with theoretical, feature extraction is 

done. The analysis of vibration signals is major technique 

for condition monitoring of bearing in machine components. 

Vibration based signal analysis is used for the detection of 

bearing fault. The present work emphasizes the comparison 

of some vibration parameters to characterize the distributed 

defects in the bearing. 

 

II. METHODOLOGY 

 

Firstly decide the areas where to take readings. 

Clean that area with the help of clean cloth. 

One end of accelerometer connects to the FFT port. 

FFT analyzer then connected to Laptop having Dew soft 

software installed in it. 

Another end of accelerometer mounts on the bearing 

housing in radial direction. 

This set up gives the analysis in the form of time and 

frequency domain curves. 

Wait for 1 minute to achieve accurate graphs. 

With the help of all standard results diagnose that what 

causes take place into each equipment and conclude their 

remedies for each equipment. 

 

III. RESULT 

 

This experiment was performed by monitoring two of the 

five bearings mounted on the setup of fatigue testing 

machine. First we have taken a readings with the healthy 

bearings and then with the damaged ball bearings. In both of 

the bearings under different loading conditions, like with no 

load, with 10kg load and with the 15 kg load. 

 

1. Healthy bearing with no load 

 

 
 

This is the reading of a healthy bearing with no load 

condition. 

 

Acceleration 468.8Hz/13.4 m/s
2      

 

 

2. Old bearing with no load  

 
 

This is the reading of an old bearing with no load condition. 

Acceleration 1328.1Hz/17.2 m/s
2 

 

3. Healthy bearing with 10kg  

 

 
 

This is the reading of a healthy bearing with no load 

condition. 

Acceleration1130.4Hz/13.5 m/s
2 

 

4. Old bearing with 10kg load  

 

 
 

This is the reading of an old bearing with 10kg load 

condition. 

Acceleration 1377.1Hz/15.1 m/s
2
 

  

5. Healthy bearing with 15kg load  
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This is the reading of a healthy bearing with 15kg load 

condition. 

Acceleration 1134.1Hz/15.2 m/s
2
 

 

6. Old bearing with 15kg  

 

 
 

This is the reading of an old bearing with 15kg load 

condition. 

Acceleration 1328.1Hz/16.5 m/s
2 

 

IV. CONCLUSION 

 

This paper presents a review on the time domain analysis 

technique for the condition monitoring of the bearing. The 

time domain analysis was implemented on the bearing data 

obtained from FFT analyzer. 

Thus showing the differentiation between thenormal and 

defective bearings. The plots also showed a clear distinction 

among healthy bearing and the defected bearing. 

We have seen that as load increases vibrations also increases 

so as per material used in the machine or in roller bearing 

we can conclude that conditioning and monitoring is very 

important factor to avoid damage, accidents to the machine 

components. 
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