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Abstract- From a surface engineering point of view, wear test is carried out to evaluate the potential of using a certain 

surface engineering technology to reduce wear for a specific application, and to investigate the  effect  of  treatment  

conditions  (processing  parameters)  on  the  wear  performance,  so  that optimized surface treatment conditions can be 

realized. Current work aims at developing the setup which is used to check the wear resistance of different materials as per 

the standards. 

  

From a material point of view, the test is performed to evaluate the wear property of a material so as to determine whether 

the material is adequate for a specific wear application. The set up development is so as to get accurate and reliable results 

to further use for analyzing the material for different applications involving resistance to wear. The setup having some 

problem like more vibration, speed variation and other, hence by changing the some parameter or adding some device the 

existing setup give accurate result.  

 

Wear is a process of removal of material from one or both of two solid surfaces in solid state contact. As the wear is a 

surface removal phenomenon and occurs mostly at outer surfaces, it is more appropriate and economical to make surface 

modification of existing alloys than using the Wear resistant alloys. Hence by different speed and different sliding contact 

different material wear rate calculated. 
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I.  INTRODUCTION 
 

To study wear of the materials, simulate the process of wear in a controlled manner and study the effect on different samples 

with the same test conditions. One way to perform the wear is with a pin-on-disc test. In this test, the sample to study is 

mounted on a rotating stage and a pin, comes in contact with the sample surface, with a known force, to create the wear. A 

flat or a sphere shaped indenter is loaded on to the test sample with a precisely known force. The indenter (a pin) is mounted 

on a stiff lever, designed as a frictionless force transducer. As the disk is rotated, resulting frictional forces acting between 

the pin on the disk are measured. A pin for the evaluation of wear loss provides several distinct advantages. Their 

reproducibility and quality can be excellent ensuring easy accurate comparisons. Evaluating the wear of the pin provides 

wear information at the contact point which stays under load during the full duration of the test. This compared to the base 

material that only experiences wear during a comparatively short period of time. Wear test is carried out to predict the wear 

performance and to investigate the wear mechanism. 
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II. ANALYSIS OF EXISTING SET UP 
 

The project aims to improve the existing wear resistance set up used to measure wear property of materials.  When set up 

was analyzed for their drawbacks following observations were made: 

I. Vibration due to improper arrangement of beam the tool jumps over the disc, the vibration is transmitted to the mass 

attached, and it starts oscillation. 

II. Inaccurate force analysis due to dynamic forces: due to such oscillation mention above static law of the force calculation 

fails. 

III. There is no dynamic force measurement device. 

IV. Inability to achieve variable speed: there is no instrument to vary the speed. 

V. Deflection in beam is more.  

VI. Inaccurate reading might be recorded from the set up because of above observations 

VII. Also, due to no provision for speed variation will not allow test to be done at different conditions. 

 
II.I Existing setup 

 

III. PROBLEM DEFINATION 
 

To overcome the above drawbacks observed from the analysis of existing set up, following parameters were decided to be 

worked on: 

 To provide an arrangement that would reduce the vibrations in set up 

 To introduce a force measuring device which can measure actual force acting on the material during testing 

 To provide an arrangement for speed variation during test, so that test can be performed at different conditions. 

 

IV. OPTIMIZATION OF EXISTING SET UP 
I. Reducing vibration: 

The arrangement of the clamp, which would have greater surface contact with the beam surface which would result in 

decrease in vibration effect on the structure. Additionally using vibration absorbing material (rubber pads) in between the 

surface of beam and clamp. It would reduce the vibration to some extent. 

While applying extensive line of neoprene, which are designed to manage the vibration, noise and shock that can cause 

mechanical systems to fail. The key to isolating vibration is to reduce its transmission to a component or supporting 

structure  
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IV.I Modified clamp 

 

II. Speed control: 

The speed variation has the wide effect on the wear rate as it the speed increases the wear rate also increases and so as if it 

decreases the wear rate decreases too. The speed is varied by using the dimmer circuit which can be seen below it has 3 wide 

range of speed variation. Due to which wear rate can be carried out at 3 different speed and give the accurate analysis 

 
 

 

IV.II SCR circuit 

III. Force analysis: 

A Strain gauge (sometimes referred to as a Strain gage) is a sensor whose resistance varies with applied force; it converts 

force, pressure, tension, weight, etc., into a change in electrical resistance which can then be measured. When external forces 

are applied to a stationary object, stress and strain are the result. Stress is defined as the object's internal resisting forces, and 

strain is defined as the displacement and deformation that occur. By using a damper the forces acting on the bar section 

reduces hence by using that force calculation is appropriate. 
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IV.III Starin gauge 

 
IV.IV Modified setup 

 

V. RESULT AND DISCUSSION 
V.I Test results for 5N 

At speed 1500 rpm  

At 5 N Constant Load  

 

Material Initial wt. Final wt. Difference Hardness 

value(hv) 

WR 

EN2 84.68 82.722 1.958 124 1121906730 

EN8 81.719 80.714 1.005 210 1338441770 

EN31 79.954 79.319 0.635 222 1149397877 

 

From the above table it can be seen that the wear rate of EN2 is greater than EN8 and EN31 at 5N load. Whereas EN8 has 

higher wear rate than EN31 but lesser than MS. EN31 has the least wear among the given materials. 
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At 10 N Constant Load  

 

Material Initial wt. Final wt. Difference Hardness value 

(hv) 

WR 

MS 78.719 76.369 2.356 124 11892889800. 

EN8 84.589 82.922 1.667 210 13385478530 

EN31 78.157 76.887 1.270 222 11582967650 

 

By increasing the load up to 10N the wear rate phenomena remains the same.  

The above is calculated by using the following relation: 

WR=(F*L)/(W*HV) 

 

VIII. CONCLUSION 
 

In current project, the existing set up of wear test was analysed and optimized to get accurate results: 

6.1 The drawbacks in the existing set up were as follows: 

1. Vibrations during test due to improper arrangement of beam. 

2. Inaccurate force analysis due to dynamic forces. 

3. Inability to achieve variable speed during test limited the test condition to only one testing speed 

4. Vibrations in the set up and no arrangement to measure test force resulted in inaccurate test results 

 

6.2 Above drawbacks were overcome by analysing and applying optimum solution: 

1. Vibration problem is reduced in modified set up by using clamping arrangement at one side of the beam which increases 

the accuracy. 

2. Force is measured by using strain gauge device which is mounted on the beam in order to achieve accurate force 

measurement. 

3. The variable speed arrangement is introduced in the set up by using the dimmer circuit which is used for varying the speed. 

Due to this arrangement, now the test can be performed on different conditions\ 

4. Hence, in modified test set up the test can be performed at different loads and at 3 different speeds, resulting in different 

testing conditions. 

5. The reduced vibrations in set up results in better performance of test set. 

6. Providing an arrangement of force measurement device would improve accuracy of test results as force in an important 

factor to evaluate wear rate of the material. 

7. Overall modifications of the set up resulted in better performance of set and accurate results. 
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