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Abstract 

The bearings are one of the crucial components of any rotating machine. Failure in bearing can leads to breakdown in the 

machine and hence affecting the production. So the diagnosis of gear is always a challenging task to the condition monitoring 

engineers. Vibration analysis is widely used in machinery diagnostics. There are many analytical techniques, which have been 

fully developed and established over the years for processing vibration signals to obtain diagnostics information about processing 

bearing faults. Time- frequency is one of the methods. The fault detection procedure for time-frequency methods is usually based 

on visual observation of the contour plots. The propagation of fault can be monitored by observing changes in the features of the 

distribution in the contour plots. In this we have developed the imbalance in the shaft by using a cam type arrangement and then 

faults in bearing are detected by using accelerometer and vibration analyzer and vibration signal are obtained on the computer 

screen with the help of the LABVIEW software. These vibration signals are then compared with those signal which were 

obtained without the imbalance of shaft. Imbalance is not a fault in the bearing but it can lead to the severe fault in the bearing.   

In this project we have effectively analyzed the effect of imbalance of shaft in the bearing casing using vibration sensors. In this 

we recorded for the loaded and unloaded condition of the shaft and then on the frequency domain they were related with the 

faults. An experimental set up is made to do the analysis in the bearing by setting different load on the shaft. This can be used for 

the predictive Maintenance or for the live monitoring of operation in the industry in the future.    
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1. Introduction 

Vibration analysis is widely used in machinery diagnostics. There are many analytical techniques, which 
have been fully developed and established over the years for processing vibration signals to obtain diagnostics 
information about processing bearing faults. Time- frequency is one of the methods. The fault detection procedure 
for time-frequency methods is usually based on visual observation of the contour plots. The propagation of fault can 
be monitored by observing changes in the features of the distribution in the contour plots. During the last few years, 
a significant progress in the capability of vibration instrumentation together with the sophisticated signal processing 
techniques has made it possible to extract useful diagnostic information using vibration signature. The local faults, 
like defects in bearing due to imbalance in the rotating shaft by using cam profiled weight were simulated in this 
project. In this project vibration signal with the help of accelerometers is recorded and then stored in the computer. 
The recorded signal is processed in the Labview software. The spectrum of amplitude versus time, Fast Fourier 
Transformation (FFT) and scalogram after passing the signal through filter are obtained for the analysis purpose. 
Energy, frequency and coefficient maps are shown for the proper analysis and correlation of defects in terms of 
amplitude and frequency of operation. Results suggested that vibration analysis by vibration signature are very 
effective for the early detection of faults and may provide a powerful tool to indicate the various types of 
progressing faults in bearing  and in predictive maintenance. 

1.2 Experimental work and objectives 

Bearing plays a role in supporting the rotating shaft. Defects in bearing may lead to decrease in transmission 
efficiency, jerk and noise. We have implemented method based on vibration signature to identify defects in bearing 
arrangement. The experiments are done on the bearing in a rotating shaft under imbalance load conditions. Under 
the experiment a shaft made of cast iron whose outer diameter is 28.46mm & length is 765mm kept under two 
bearing which are at a distance of 436mm. Towards left side bearing kept a pulley arrangement which are connected 
to a motor pulley which are kept below the shaft axis by a belt FENNER 432 specifications of leather. A motor of 
0.75 HP specifications is used at 1090rpm to run the shaft. On the right side of bearing the accelerometer has been 
attached to detect the vibration signal on vibration analyzer by which we get the output in form of signal with the 
help of LAbview software. The bearing used is Single-row tapered roller bearings, able to carry radial and axial load 
in one direction simultaneously (cone + cup), this is a popular size that could be used in many application that uses 
this size 25mm x 52mm. Bearings are made of Chrome Steel. In the present study, a system model capable of 
describing the theoretical dynamic behavior resulting from wear of inner race is developed during continuous 
working. Depending on the characteristics of the vibration signal obtained from experiment, conventional filters 
based on Fourier transform is applied. The Fourier transform expands the original function (signal) in terms of 
ortho-normal basis function of sine and cosine waves of infinite duration; however the wavelet transform can do it 
for finite duration as well. One of the great advantages of the wavelet filtering is that the time information is not lost. 
And the problem undertaken has practical importance in operation, on-line inspection, failure prediction and 
maintenance of rotating.  A comparison between the imbalanced shaft and shaft without imbalance results clearly 
indicates that validity of the theoretical model was successfully verified for finishing at surface. The results show 
that the surface finish and the effect of the evolution of wear can be monitored and detected during the machine run-
up without passing by critical depth. 

 

1.3 Transducer 

It is a device which converts the mechanical displacement of object into electric signal. There is no. of 
transducer use to measure or sense the variation in the position of mechanical instrument. Different types are:- 

                1) Accelerometers 
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                2) Velocity Pickups 

                3) Non-contact Eddy Current Displacement Probes 

                4) Shaft Contact Displacement Probes (including Shaft Sticks and Shaft Riders) 

 

2.  Accelerometer  

Accelerometers are sensors which provide the direct measurement of acceleration (g). Typically, there are three 
primary performance characteristics which accelerometers possess affecting their performance. These include 
voltage sensitivity (mV/g), frequency response (Hz or CPM) and weight (oz. or grams). Accelerometers are used 
with rolling element bearing supported shafts. This is because rolling element bearings transfer the majority of the 
shaft vibration into the machine housing and can be readily picked up by a transducer mounted on the external 
housing. However, they sometimes also work well with journal bearings because of advancements made in the 
sensitivity of certain accelerometers allowing them to pick up low amplitude vibration. Readings from a non-contact 
eddy current displacement probe (measuring actual shaft vibration) may be quite a bit higher in amplitude than that 
taken on the casing itself (depending on the oil film characteristics as well as on the mass and distance from the shaft 
out to the bearing housings). Sometimes, the shaft vibration may be as much as 20 times higher on a journal bearing 
machine at a distance of 3 to 6 feet to the bearing surface meaning that potentially serious problems such as oil whirl 
or oil whip may be missed altogether if readings are not taken directly from the shaft itself due to the loss of signal 
through the oil film, as well as at each of the metal interfaces and thicknesses out to the machine housing. 

2.1 Work 

In our work we shall develop a technique for detection of faults in bearing using vibration signature. In this we have 
developed the imbalance in the shaft by using a cam type arrangement and then faults in bearing are detected by 
using accelerometer and vibration analyzer and vibration signal are obtained on the computer screen with the help of 
the LABVIEW software. These vibration signals are then compared with those signals which were obtained without 
the imbalance of shaft. The imbalance of the shaft is not a fault in the bearing but it can lead to the severe fault in the 
bearing. In this chapter material, methodology of detecting the defect, experimental procedure and its outcomes are 
presented.   

2.2 Material 

Following things are used in the experimental setup. The specifications are given below respective to their 
details: 

2.2.1 Bearing 

The bearing is a taper roller bearing of model no. NBC30205 with 17 rollers. The inner diameter of the 
bearing is 25mm, outer diameter is 52 mm and the thickness of the bearing is 16.25mm.Limiting speed in grease is 
7300 and in oil is 1800 rpm respectively.  

2.2.2 Shaft                                     

The shaft is of 28.46mm diameter in the middle and the 25mm at the edges. The shaft is made of the mild 
steel. The shaft is shown in figure. 
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2.2.3 Motor 

The motor used is a motor of 500 watt capacity arranged with a belt pulley arrangement. 

 

 

Figure no.2.2 Experimental apparatus 

2.3 Methodology 
 To identify the effect of imbalance of the shaft on the bearing, we have adopted the following 

methodology.  

2.3.1. Design the system for acquisition of vibration signal. 

A system has to be developed to record vibration signal with the help of the accelerometer and the vibration 
analyzer. Accelerometer is a sensing device and will be interfaced with the computer. The vibration signal will be 
recorded and stored in the computer for the different conditions.    

2.3.2   Processing of the acquired vibration signal  

                 The vibration signal will be processed in the LABVIEW environment in order to improve the signal. The 
effects of imbalance on the bearing can be detected by analyzing peak in the vibration signal.  

2.3.3  Analysis of the processed signal 

The processed signal will be analyzed for the effect of imbalance in bearing. A correlation of imbalance 
effects in terms of frequency of operation is our outcome.  

Accelerometer is fixed on the bearing casing as shown in the figure2.3. An SXCI-1000vibration analyzer is used 
(NATIONAL INSTRUMENT MAKE) with module- PCI -1409 to provide the interface between computer and 
accelerometer. Signal is recorded and processed in the computer by using lab view software. The outcomes of our 
experiment are presented in the next section.  

2.4 Experiment:- 

In our project we have created imbalance of shaft with the help of three different loads i.e. 250,480 and 710 
gram and detect the effects of imbalance of shaft on the bearing casing. Arrangement is tested at a speed of 1145 
rpm. The bearing is taper roller bearing of model no. NBC30205 with 17 roller   is attached to the motor shaft 
frames and with the help of bush  
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Figure no.2.4 Roller taper bearing 

 

A 500 watt motor (maximum speed 3000rpm) drives the bearing arrangement. Speed of the motor is adjusted by a 
pulley belt arrangement.  An accelerometer is used to record the vibration signal generated by the bearing assembly 
and these signal are obtained on the computer screen with the help of a vibration analyzer. The complete 
experimental setup is shown in figure 2.5. In one set of reading bearing and shaft does not have any load on the 
shaft. In the other set of reading there is load on the shaft which is shown in figure 2.6. 

 

 

 

 

 

 

 

 

 

Figure 2.6  Experimental set up under balance conditions 
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Figure 2.5 Experimental set up under imbalance conditions 

During the experiments, Bearing with rotating shaft was set to operate at 1145 rpm. The vibration signal 
generated by the bearing assembly and these signal are obtained on the computer screen with the help of a vibration 
analyzer is recorded for 1 sec duration by placing the mike near the rotating bearing. After recording the signal in 
computer a   low pass equiripple FIR filter is applied up to frequency of 500Hz.The effects of imbalance on the 
bearing can be detected by analyzing peak in the vibration signal.  The bearing is one of the crucial components of 
any rotating machine. Failure in bearing can leads to breakdown in the machine and hence affecting the production. 
So the diagnosis of gear is always a challenging task to the condition monitoring engineers.   

 

3. Result 

Processed signals are shown in Figures after analysis of the signals. We have obtained the following results 
given below.  

ACCELEROMETER POSITION TOWARDS RIGHT WITH 250 GMS WEIGHT AT CENTRE 
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4. Conclusion 

In this project work we have analyzed the effect of imbalance of shaft on bearing casing with the help of 
the vibration signals by using accelerometer (sensing device) and the vibration analyzer. From the experiments 
following conclusions are drawn. 

 
1. As we increase the imbalance, the energy level of the frequency band 120-180 starts increasing 

2. As we shift our weight far from our sensor the effects of imbalance increases as the moment increases as we are 
moving far from the weight 

 

5. Future Scope 

This process can be used for the live or online monitoring in industry and similarly in predictive 
maintenance of   rotational parts.  
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