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Abstract: The project was carried out to design and fabricate a circular pin disc wear tester with effective cost and efficient wear tester 

(pin on disc) used in the metallurgy research field. The purpose of the project is to study the application of the principle of friction on a 

pin into the circular disc, and calculate the pressure of two types of pin (copper and aluminum) towards the circular mild steel disc. The 

parameters that are going to be used to get the results are toque, moment, force applied, speed of rotation, duration of test and total 

revolution per minute disc rotation. The tachometer will be used to measure the revolution per minute of the disc surface. By doing that, 

we can accurately calculate the volume lost and the wear rate of the materials. The outside wear machines are costly, not often to be had 

and beyond the scope of the researchers. In the process with the want to produce a double reason effective system with one hundred% 

locally sourced substances and additives. 
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1. Introduction 
 

The outside wear machines are costly, not often to be had 

and beyond the scope of the researchers. In the process with 

the want to produce a double reason effective system with 

one hundred% locally sourced substances and additives for 

you to be cheap and easily to be had to surface have a look 

at and could enhance productiveness, satisfactory manage, 

good production practice within the constructing material 

enterprise and additionally spur national economic boom, 

the design and fabrication of a put on trying out system is 

done. Pin on disc wear take a look at machines have been 

designed and constructed. Pin on disc wear tests are done by 

applying a constant regular load in the touch even as rotating 

the disc at constant pace. The weight reduction is constantly 

measured and saved to calculate the damage rate. The aim of 

this have a look at was to assess the impact of changing the 

weight at the charge of wear, via layout a tool to discover 

the fee of material eliminated under the effect of different 

loads. 

 

2. Components Used  
 

The components that are used in the project FABRICATION 

OF WEAR TESTING MACHINE are as follows:- 

 Frame 

 Motor 

 Pulley 

 Bearing 

 Rim 

 V-belt 

 Washer 

 Rope 

 Pin Holder 

 Pin 

 Pin On Disc 

 Weights 

 

 FRAME: This is made of mild steel material. The whole 

parts are mounted on this frame structure with the suitable 

arrangement. 

 V-BELT: A belt is a loop of flexible material used to link 

two or more rotating shafts mechanically, most often 

parallel. 

 4 D.C Motors (ROBO-2 JOHNSON Geared Motor 500 

RPM, 12V , Torque Rating- 10 kg, Speed Rating- 500 

RPM) are used for basically converting electrical energy 

to mechanical energy. 

 Spur gears are used for the motor and the shaft. 

 Railway Tracks of material Mild Steel (12 feet long) are 

used. 

 Excide –Lead Acid Battery (Output Voltage 12V and 

Output Power 7Ampere Hour) is used. 

 

3. Block Diagram 
 

3.1 2D Block Diagram of the system: 

 

 

 
Figure 1: 2D Block Diagram of the System 

 

1. Frame 

2. Testing Tool 

3. Bearing 

4. Motor 

5. Roller 
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4. Working Principle 
 

 The wear testing machine consists of the testing edge, 

pulleys, weight, measuring gauge, AC motor, and the 

table. 

 The AC motor is mounted on the bottom side of the table 

which is used for achieving the rotating motion of the test 

piece.  

 The test piece is loaded of the work table and is made to 

rotate with the help of the motor power supply.  

 Initially the testing edge is allowed to touch on the test 

specimen and is made as the initial or the zero value in the 

gauge and the specimen is rotated with the work table 

which is integrated with the motor.  

 Axial load is applied to the pin against the plane surface of 

the rotating disc.  

 When the load is applied, the gauge readings are noted 

and the noted readings are the wear properties of the 

material. 

 

5. Future Scope 
 

 By making some more corrections like selection of the 

perfect materials, and maintaining the working 

temperature it would be the successful analytical tool 

which can be used to measure the wear rate.  

 By the addition of temperature sensor and a digital display 

device it can also help to evaluate the variations of 

temperature with wear &friction parameters.  

 On making exact modifications/changes the wear 

resistance of bio made substances, costly coatings, bulky 

type of substances can be found out. 

 The effect of dynamic loading can also be studied. 

 Tests can be performed out with repeated continuous 

loading and unloading parameters. 

 
6. Existing System 
 

The current machines take into account with modifying/ 

changing the current wear testing machine with the help of 

measuring instruments like thermistor & thermocouple and 

to vary the results by using various lining substances. The 

wear of all the substances are differentiated and results are 

formed on the data received. The change in wear with 

respect to time , various loads and lining substances are 

studied. The temperature changes in the substances under 

different parameters were observed and the obtained results 

are reported. 

 

7. Proposed System 
 

 This project proposes a model of low cost wear testing 

machine whose components are cheap and are easily 

available in the local markets. 

 The proposed model is very easy to handle as there no 

complex mechanisms. 

 The proposed wear testing machine can be operated by 

non skilled workers also. This reduces the labour cost. 

 There is only one moving part in the proposed machine 

namely wheel. 

 In the proposed wear testing machine model, there is an 

endurance that the wear rarate will be same for different 

atmospheric conditions. 

 The proposed model uses a 3 Phase Induction motor. Thus 

only source of power consumption is by the motor alone. 

 As there are few moving parts only, the maintenance 

becomes easy. 

 In the proposed machine both Pin and the disc can be 

tested. 

 On making proper modifications the wear resistance of bio 

materials, coatings, bulk materials and composites can be 

found out. 

 Further modifications can be done to facilate experiments 

to study the effect of temperature and relative humidity by 

providing environmental chamber, when material is 

operating under dynamic loading condition. 

 

8. Graphs 
 

 
Graph 1: Load vs Wear Rate 

 

 
Graph 2: Speed vs Wear Rate 

 
Graph 3: Time vs Wear Rate 

 

9. Construction 
 

 The bars are cut according to dimensions by the metal 

cutting operation. 
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 The bars are welded (arc welding) to form the main 

FRAME. 

 The grinding operation is performed on the frame after the 

welding operation is completed. 

 The sheet metal is cut according to the dimensions and 

placed on the top of the frame. 

 The bearing cap is fixed and a long rod is inserted. 

 Disc is fixed on the top of the rod with the help of nut and 

bolt. 

 Pulley is fixed at the bottom of the rod. Bushings are also 

used. 

 3 Phase Induction motor is fixed on the bottom side of the 

frame by welding. 

 

 Two small pulleys for the purpose of counter weights are 

constructed on one side of the frame at the top. 

 Steel rope is fixed by using interlocks. 

 Counterweight rod is connected with the rope. 

 Switch is provided on the one side of the frame. 

 All the electrical wirings is done fixing the motor and the 

switch. 

 Meanwhile the wheel disc, pins, and column holding the 

pins is fabricated according to the required dimensions on 

the Lathe machine 

 

10. Observations 
 

Material 
Load 

 (in kg) 

Speed  

(in RPM) 

Weight of the 

Pin Time 

(in sec) 

Wear 

Rate (in 

mm/sec) 
Before 

(in g) 

After 

(in g) 

Aluminium 

1.5 86.8 105 102 1200 0.019 

3 65 102 90 900 0.1386 

5 43 90 75 600 0.39 

1.5 86.8 276 272 1200 0.00947 

Copper 
3 65 272 260 900 0.0505 

5 43 260 250 600 0.0947 

 

11. Calculations 
 

For Aluminium:  

Wear Rate  

  0.019 mm/sec 

 

For Copper: 

Wear Rate  

 0.00947 mm/sec 

 

12. Advantages and Disadvantages 
 

Advantages 

 Wear on multiple places can be tested, 

 Easy in handling, 

 No trained operators are required. 

 

Disadvantages 

 Initial cost is high. 

 More number of moving parts. 

 

 

13. Conclusion 
 

 Thus, the average wear rate of 

Aluminium  

 0.1825 mm/sec 

 Thus, the average wear rate of Copper 

 

 0.0515 mm/sec 

 We can conclude that Aluminium has a greater wear rate 

than Copper. 

 Thus Aluminium wears more in comparison with 

Copper. 

 As the loads were gradually being increased, the speed 

was decreasing and thus the Wear Rate was increasing. 

 For different loads, different durations of time are used 

i.e., 1200 sec, 900 sec and 600 sec. 

 More the wear rate , more the material wears and gets 

damaged faster. 

 Thus we can come to a conclusion that as Aluminium 

wears faster than Copper, it will wear faster and be 

damaged earlier than Copper. 

 Copper should be preferred over Aluminium as the wear 

rate is lesser than Aluminium and thus the copper 

material will wear slower than Aluminium. 

 The weight of the specimen pin was taken before and 

after the testing on weighing machine. And then only the 

weight loss was calculated. 

 The Dial Gauge reading is set to ZERO before the 

testing. After the testing is done dial gauge reading is 

checked to know the deflection. 
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