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ABSTRACT 

A lot of noise and vibrations occurs in the machines used in the gear manufacturing plant. The major reason of noise is friction 

between the mating parts, various cutting operations, and intermittent sources of noise are pneumatic operated spray guns and 

material handling equipment. A detailed analysis on noise and vibrations was conducted in the lapping machine which is 

explained in the paper. The major reason of noise in the gear manufacturing plant is due to the vibrations occurring in the 

machine. Measurements were taken of different machines for various noise values and it was found that maximum noise was 

generated in the Lapping machine. A lot of tests were on the spindle shaft to find the cause of vibration and it was found that the 

spindle shaft had a runout. The value of observed runout was found to be much greater than the permissible limits. The bearings 

were checked for bearing life and solutions were proposed. A considerable reduction in vibrations was found and the vibration 

values were found to be under the permissible values. 
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1. INTRODUCTION 

Noise is the measure reason of vibration .By reducing 

vibration we can ultimately reduce the noise .In research we 

have reduced noise of lapping machine. Lapping is 

a machining process, in which two surfaces are rubbed 

together with an abrasive between them, by hand movement or 
using a machine. This can take two forms. The first type of 

lapping, involves rubbing a brittle material such 

as glass against a surface such as iron or glass itself with an 

abrasive such as aluminum oxide, jeweler’s rouge, optician's 

rouge, emery, silicon carbide, diamond, etc., between them. 

The other form of lapping involves a softer material such 

as pitch or a ceramic for the lap, which is "charged" with the 

abrasive. The lap is then used to cut a harder material which is 

the work piece. The abrasive embeds within the softer 

material, which holds it and permits it to score across and cut 

the harder material. Gear lapping is the process of imparting a 
very fine finish and high degree of accuracy to gear teeth. 

Lapping typically improves the wear properties of gear teeth. 

To ensure smooth and quiet running, the Gears and Pinions are 

lapped after hardening. Lapping is accomplished by running 

mating pairs together in a gear lapping machine and feeding a 

liquid abrasive compound under pressure into the gear pair. 

The compound removes small amounts of metal as the gears 

rotate, thus refining the tooth surface and achieve desired 

contact pattern. One of the most common applications for gear 

lapping many are familiar with is the process of differential 

lapping. Differential lapping is the lapping of the gear teeth in 
a vehicles differential to improve gear life and increase 

strength by removing minor surface imperfections from the 

tooth profile. The various types of lapping machines area 

abrasive lapping machine, angle grinder, bench grinder, coated 

abrasives, cylindrical grinder and diamond plated lapping. 

Readings were taken on GLEASON lapping machine 

 

 

Figure-1: Basic Diagram of Lapping Process 

   



 
INTERNATIONAL JOURNAL FOR RESEARCH IN EMERGING SCIENCE AND TECHNOLOGY, VOLUME-4, ISSUE-4, APR-2017                                                     E-ISSN: 2349-7610 

VOLUME-4, ISSUE-4, APR-2017                                                 COPYRIGHT © 2017 IJREST, ALL RIGHT RESERVED                                                                                          49 

2. METHODOLOGY 

 

Figure-2: Methodology 

3. NOISE MEASUREMENT 

Noise is a sound, especially one that is loud or unpleasant or 

that causes disturbance. Noise was measured at different 
points in the gear manufacturing plant and the values of noise 

at different values were as follows: 

Table 1: Noise readings of different machines 

The maximum noise was observed in the Lapping machine 

hence the lapping machine was considered for noise and 

vibration analysis and reduction. The vibration was measured 

with the use of a vibration pen and FFT Analyzer. 

 

4. VIBRATION MEASUREMENT 

       For vibration measurement FFT Analyzer is used. FFT 

Analyzer is also called as fast Fourier Transformer Analyzer. 

In FFT analyzer time domain is converted into continuous 

frequency domain. Response against the frequency domain 

help is sensing the causes the vibration. 

         In FFT Analyzer Accelerometer is used for measure the 

acceleration of vibrating body. Attenuator ensure that signal Is 

at right for ADC, , Then signal goes to the low pass filter 

where it removes unwanted high frequency elements, cut off 

frequency determines the maximum frequency of operation. 

ADC is used for analog to digital conversion. FFT analyzer 

converts the time domain into frequency domain and finally 

we get results in frequency vs acceleration graph. We have 

used SKF Microlog Analyzer Machine for vibration 

measurement. It has same principle of FFT Analyzer 

4.1  Readings given by SKF Microlog Analyzer 

Machine: 

Sr.No Readings Value Unit 

1 Horizontal velocity 7.90 (mm/sec) 

2 Horizontal Velocity 

High 

7.2 (mm/sec) 

3 Horizontal 

Acceleration 

0.7709 (g) 

4 Horizontal Envelope 

Acceleration 

1.867 (gE) 

5 Vertical Velocity 5.6163 (mm/sec) 

6 Axial Velocity 15.7 (mm/sec) 

Table 2: Vibration Readings of Lapping Machine 

 

 

Figure-:3 –Sample Reading of Axial Velocity 

Sr. No. Operations performed Noise 

in dB 

1 Gear Turning 87 

2 Hypoid Gear Hobbing 83 

 3 Lapping Machine 94 

4 Pinion Turning 86 

 5 Pinion Turning 87 

6 Blower 90 
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This machine is under class 2 according to  ISO Standard 

10816-1.Because it has power output between 15-75 Kw.After 

study on this results we have concluded that machine is in 

unacceptable form. So we have worked on runout of Spindle 

of lapping machine. 

5. RUNOUT MEASUREMENT 

Runout is an inaccuracy of rotating mechanical system 

specially tool or shaft does not rotate axially e.g. if runout 

present in drilling machine then dill rotate in another axis than 

original and bigger hole will be form in workpiece. Types 

runout are axial &radial. Runout is measured by pressing dial 

indicator rotating shaft. Run-out measured in terms of Total 

Indicated Runout. Axial runout is measures along the axis of 

shaft. Radial runout measures perpendicular direction to axis 

of shaft as shown in figure 4. 

                   

Figure4-: Runout Measurement 

5.1 Procedure for measurement of Run-out: 

1. Mount the Line Bar on the Gear spindle and Pinion spindle. 

2. Attach a magnetic Dial on the Machine bed and place the 

probe of the Dial on the line bar. 

3. Calibrate the dial and set at initial reference position (At 

zero). 

 4. Rotate the spindle slowly for one complete revolution and 

check the maximum deflection on the dial in both axial& 

radial direction. If the maximum deflection is within the 

permissible limit then it can concluded that the spindle is free 

from any run-out or else there is some defect in one or more 

components. 

After the trial was conducted we conclude that the Radial Run-

out was not within the acceptable limits. The Radial Run-out 

observed to be 20µm. The Radial Run-out was expected to be 

below 12µm.  We cleaned the surface of the spindle and 

observed for any scratches or dust or dirt. Then we changed 

the arbor and re-took the readings. Then we calculated the 

bearing life of the bearing used on the machine& its life was 

expired. There were two bearings used in the lapping machine. 

6 BEARING CALCULATIONS 

A pair of angular contact bearing& taper roller bearing are 

used in lapping machine. Angular & taper roller bearings are 

used for carrying out axial as well as thrust load. Load 

carrying capacity of angular contact bearing is very high. 

     So bearing life calculations are carried out for both 

bearings. Bearings are press fitted in the shaft of lapping 

machine.  

6.1 Bearing specifications are as follow: 

 

          Table-:3 Bearing Specifications 

6.1 Bearing life calculations for angular contact 

bearing: 

Implemented solutions: 

The Bearing design for lapping machine is as follows: 

1. Design For Angular Contact Bearing: 

Input parameters: 

d= Diameter of shaft= 100mm 

n= speed in rpm= 3500rpm 

Fa = Axial load= 1120N 

Fr = Radial load= 2000N 

α=25o 

e= 0.68 

V= Rotation factor= 1 (for rotating member it is 1 and for 

stationery member it is 1.2) 

Ka = 1.2 

Selection of Radial and thrust factor= 

  

    
                                                             

  

    
   

    

      
                    0.48≤0.68 
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Table-4: Bearing Calculation 

As the bearing is Double row,  

The value of Radial and Thrust factor is, 

X= Radial factor= 1 

Y= Thrust factor= 1 

Bearing Life Calculation 

            
 

   
 

Where, 

L10= Bearing life in million per revolutions 

Lh10= bearing life in hours 

n= Speed motor in rpm= 3500 rpm 

For Lh10= As the plant is working 24 hours per day so far 

such kind of machinery the bearing life is generally 40000 to 

60000, 

So for lapping machine it generally 42000 

Therefore, Lh10= 42000 

             
    

   
 

                             

So we need to calculate total equivalent dynamic load (Pe) 

Pe= Equivalent dynamic load 

                    

                            

             

Now,  

    (
 

  
)
 

 

Where,  

C= basic Dynamic Capacity 

3 is for ball bearing and 10/3 for Roller bearing 

Therefore, 

     (
 

       
)
 

 

           

From the manufacturers catalogue where the table of 

dimension and basic capacity of bearing if given we select the 

following bearing, 

At 100mm dia, 

Bearing no 71920 CDHCP4AHI  C=60.5 KN 

Bearing no 7020 ACD/P4A  C= 79.3 KN 

Bearing no 7220 ACD/P4A  C=148 KN 

So we have selected 7020 ACD/P4A bearing with respect to 

calculations. 

7. RESULTS 

The initial value of the radial run-out was observed to be about 

20µm and after the implantation of solution the radial run-out 

was observed to be about 5µm.Noise is also reduced to 85dB. 

7.1 Vibration readings after implementation of 

solution. 

Vibration is reduced drastically after changing the bearings. 

Because run-out is reduced to 5 µm from 12 µm. Vibration 

readings and graph are shown in table and figure respectively. 

Vibration according to ISO Standard 10816-1 are in safe 

condition.  

Sr. 

No 

Readings Value Unit 

1 Horizontal velocity 1.71 (mm/sec) 

2 Horizontal Velocity 

High 

1.1 (mm/sec) 

3 Horizontal 

Acceleration 

0.47 (g) 

4 Horizontal Envelope 

Acceleration 

1.1 (gE) 

5 Vertical Velocity 1.2 (mm/sec) 

6 Axial Velocity 1.4 (mm/sec) 
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Table-5: Vibration Readings after solution implementation 

 

Figure-5: Vibrations graph after solution 

8. CONCLUSION 

So we have conclude that noise & vibrations are produced in 

lapping machine are because of run out; after identification & 

rectify the problem both are reduced to normal level. 
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