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Abstract— Taper roller bearing are widely used in industrial 

applications, such as automobile, mining equipments, 

agricultural equipments etc. The bearing plays important role 

in the rotating elements and rotates at high speed.  Failure 

occurs in the bearing is due to the resonance, the resonance 

created at particular speed and loading condition. The 

breakdown maintenance is occurred in the system due to the 

bearing failure, therefore loss of heavy production.  This 

paper deals with the study of vibration response of taper roller 

bearings by using experimental data.  The experimental data 

technique is used to find out bearing vibration amplitude. The 

method proposed in this paper of vibration measurement 

techniques of taper roller bearing is time and cost saving. 
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I. INTRODUCTION 

It is essential to study the effect of the vibration on bearing.  

Experimental data can be used to study the vibration 

problems of the bearing due to defect. Various models have 

been developed in the past few decades to study the vibration 

response of the rotor-bearing system with defects in the 

bearing elements. 

P. Sam Paul presented a paper on “Effects of bearing 

on vibration in rotating machinery” in rotating machines 

vibration is an inherit phenomenon which has the tendency to 

affect required performance.  In this work the effect of 

different types of bearing on vibration in rotary machine is 

studied and the magnitude of vibration produced by use of 

different set of bearing under the same condition of load.  In 

this experiment using Vibrometer it is concluded that as speed 

increase in rotary machines taper roller bearing gives larger 

displacement. [1] 

N. Tandon, A. Choudhary published a paper on “An 

Analytical Model for the Prediction of The Vibration 

Response of Rolling Element Bearing Due To a Localized 

Defect.” An analytical model has been proposed for 

predicting the vibration frequencies of rolling bearings and 

the amplitudes of significant frequency components due to a 

localized defect on outer race inner race or on one of the 

rolling elements under radial and axial loads. The model 

predicts a discrete spectrum having peaks at the characteristic 

defect frequencies and their harmonics. In the case of an inner 

race defect or a rolling element defect under a radial load 

there are sidebands around each peak. [2] 

This paper contains experimental study on vibration 

of taper roller bearing having single defect on inner race, 

outer race, rolling element & combine defects on inner race 

and element in present study on circular defect using EDM 

drilled holes have been considered. The experimental data 

based on analysis of non defective and defective bearing is 

compared here. 

II. EXPERIMENTAL SETUP 

An Experimental set up consist of motor, shaft, bearing, 

bearing housing, coupling, as shown in Fig. (1) shaft is 

supported by two test bearings at its ends which are driven by 

a variable Speed DC motor. Vibrometer is used to pick up the 

displacement. The signals for non-defective & faulty bearings 

were obtained for various speeds with different unbalance 

mass on the shaft. 

 
Fig. 1: Schematic Arrangement 

The experimental set up is as shown in Fig. (1) [2]it 

consists of a Vibrometer, Dimmer stat. Displacement Sensor 

has a magnetic  base  for  mounting  on  the  bearing  housing  

&  the other  end  is  connected  to  the  Vibrometer.  

Vibrometer is used to record the displacement variations. 

Dimmer stat is used for varying the voltage supplied to DC 

motor to vary its speed. A digital tachometer is used to 

measure different shaft speeds. 

 
Fig. 2: Experimental Setup 

III. VIBRATION MEASURING DEVICE 

A vibration meter is used in inspection, manufacturing and 

production, and the laboratory. The vibration tester is used to 

measure vibrations and oscillations in many machines and 

installations, as well as in the development of products such 

as tools or components. Measurements of the vibration meter 
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cover the following parameters: vibration acceleration, 

vibration velocity and vibration displacement.  In this way, 

vibration is recorded with great precision in the form of 

displacement in our work.  

 
Fig. 3: Vibrometer 

IV. SELECTION OF BEARING 

In this work taper roller bearings were considered to study its 

control on vibration in working conditions.  Taper roller 

bearings are widely used in industrial and automobile section 

for heavy load and different speed.  The main purpose of this 

bearing is includes combined loads, i.e. both radial and axial 

loads simultaneously. Therefore we selected taper roller 

bearing. 

     Parameter Value 

Taper roller bearing 30205 

Outer race diameter,    do 52mm 

Inner race diameter,    di 25mm 

Roller diameter,          db 6.5mm 

Number of rollers,       Z 17 

Table 1: Bearing Specification- 

 
Fig. 4: Taper Roller Bearing 

V. DEFECT CREATION 

The circular defect of 1mm×1mm (diameter × depth) is 

produced by using EDM (electro discharge machining) at 

inner race, outer race and rolling element of taper roller 

bearing. While creating defect by using EDM, the voltage of 

45v and current of 1, 2,3,4,5 Amp is selected depends on 

defect size and shape. 

VI. RESULT AND DISCUSSION  

Taper roller element bearings having defects in outer race, 

inner race and rolling element defect has been studied. 

Defects are created on outer race, inner race and rolling 

element (roller) by using EDM. Vibration response of faulty 

bearing measured with the help of Vibrometer for various 

speed. 
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300 18 15 9 5 7 5 

600 25 20 14 14 12 9 

900 34 29 19 17 18 11 

Table 2: Experimentaldata 

 
Fig. 5: Graphical Representation of Bearing 

The following conclusions are drawn from above 

graph- 

1) From experimental data, it is concluded that for non-

defective bearing there is less vibration level is observed. 

2) With increase in speed; in the case of on roller, inner race 

and outer race defect, vibration displacement increases.  

3) With increase in load; in the case of on roller, inner race 

and outer race defect, vibration displacement decreases. 

4) From the experimental data, it can be concluded that 

vibration displacement for inner race defect is higher 

than roller defect and outer race defect. 

5) In some of the cases, deviation in the displacements may 

be due to variation in the clearance between bearing 

elements namely inner race, outer race and roller.  
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