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Abstract— An experimental work is done with the help of a 

pin on disc apparatus to determine the wear rate of a piston 

material. The amount of wear depends upon the number of 

system factors such as the applied load, machine 

characteristics, sliding speed, sliding distance, the 

environment, and the material properties also it will depend 

upon the type and amount of lubrication, from which results 

obtained and a study was done which determines the effect of 

aging of lubricant on wear rate of piston material. Different 

samples of lubricants are used in this work. 
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I. INTRODUCTION 

The tribological interactions of a solid surface's exposed face 

with interfacing materials and environment may result in loss 

of material from the surface. The process leading to loss of 

material is known as wear. Wear can be minimized by 

modifying the surface properties of solids by one or more of 

"surface engineering" processes also called surface finishing 

or by use of lubricants for frictional or adhesive wear. The 

main purpose of lubricants in automobiles is to smooth the 

moving parts of the automobile by reducing friction and wear 

and tear. Engine oil is the most important of all the lubricants. 

The engine oil helps to seal the high pressure gases inside the 

cylinders, impede the corrosion of metal parts, absorb some 

of the harmful by-products of combustion and transfer the 

heat from one part of the engine to another. At the very least, 

an engine requires lubrication in the following parts: Between 

pistons and cylinders Small bearings and Big end bearings 

Main Bearings Valve gear. 

The main engine undergoes continuous damages 

during operation. It is the result of strain ageing and 

unexpected operational occurrences. For these reasons, there 

are introduced constructional changes, better lubricating 

substances and other ways of delivery of oil dose in 

accordance with engine load. In spite of that, elements of the 

piston-cylinder liner unit wear during their use. 

P. C. Nautiyal, et al, investigated a large part of the 

top piston ring wear of an IC engine which takes place in 

boundary lubrication around top dead centre (TDC) position. 

A. V. Sreenath and N. Raman studied about the conformance 

between the liner and rings of an internal combustion engine 

and found that it depends upon mainly on the linear wear 

(dimensional loss) during running-in. U.I. Sj¨odin, U.L.O. 

Olofsson investigated the wear interaction between piston 

ring and piston groove in a radial piston hydraulic motor in 

regard to mass loss and changes in form and surface 

roughness. S. Mezghania, et.al. developed a prediction 

friction model in the hydrodynamic contact regime between 

the ring and cylinder liner taking into account the real 

topography of the cylinder liner. Dhananjay Kumar 

Srivastava et al, closely related the performance of a 

combustion engine with the friction force and wear between 

cylinder liner and piston rings. F.S. Silvaanalyzed the fatigue-

damaged pistons from petrol/diesel engines, as well as 

automobiles including trains. RoopLal et al, made studies on 

cylinder liner and piston rings interface. Dong-Chul Han and 

Jae-Seon Lee analyzed the piston ring lubrication with a new 

boundary condition. John J. Truhan, Jun Qub, Peter J. Blaub 

have studied on the effect of oil condition and its effect on the 

friction and wear of piston ring and cylinder liner materials in 

a reciprocating bench test 

II. METHODOLOGY 

The Pin and Disc wear Apparatus is used for experiment 

work, which consists of a steel disc whose top surface is case 

hardened and ground. The disc is rotated by a single phase 

Induction motor at different speeds. The test pin is inserted in 

a pin guide so that one end of pin touches the rotating disc. 

The pin guide is mounted on a cantilever to which spring 

balance is attached. The pin is inserted in the pin guide. The 

disc is set to rotate at the required speed. The required load is 

put over the pin and wear of the pin is measured for different 

time intervals. 

The disc of the apparatus is replaced by another disc 

fabricated with the cylinder liner material used in IC engines 

(SS-302). It is prepared using Lathe machine on which 

surface finishing and threading of six equidistant holes is 

done. The Pin of the apparatus is replaced by another Pin 

which is fabricated using the Piston material (Pistons are 

commonly made of cast aluminum alloy for excellent and 

light weight thermal conductivity). The fabrication of the pin 

of the required dimension is obtained by melting used pistons 

and casting it to required shape and size. Three exactly 

identical pins are prepared. 

Now the lubrication system used is drop by drop 

system. For this we need to regulate the flow, which is 

obtained by IV regulator set used in hospitals for rate flow 

monitoring which contains a regulator to regulate the flow. 

And the lubricant oil decided for experimental purpose is 

Honda Genuine Engine Oil (Honda 4stroke engine oil JASO 

MA SAE 10W-30). Three sample of oil are tested: -First 

sample of oil: 300 KMS and four months of running time. 

Second sample of oil: 200 KMS and six months of running 

time. New sample of oil: Honda 4 stroke engine oil jaso MA 

SAE-30. 

Now the experiment work is done firstly initial 

weight of the pin and the initial temperature at the contact 

point of pin and the disc with the help of infrared laser beam 

thermometer is measured. Initially the lever arm is loaded 

with the weight of 500gms and the flow from the lubrication 

system is regulated, the switch of the motor is started and with 

the help of tachometer the speed (r.p.m) is measured and is 

set to 1000r.p.m., Now running it for four rounds of 60 

minutes each. After each and after every round of 60 minute 

the initial and the final temperature are measured and finally 

the final weight of the pin is measured. After four hours the 

load is varied and after next four hours the speed is varied, 

hence we obtain four rounds of 240 minutes each and hence 

each sample of oil is tested for 16 hours with varying load and 
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speed. Same procedure is applied for next two sample of oil 

and then the wear rate is measured by measuring the 

reduction in weight also the change in properties of oil after 

use is measured. 

III. RESULTS AND ANALYSIS 

 
Fig. 1: Wear Rate at First Sample of Lubricating Oil 

 
Fig. 2: Wear Rate at Second Sample of Lubricating Oil 

 
Fig. 3: Wear Rate at Third Sample of Lubricating Oil 

 
Fig. 4: Wear rate at different samples of oil at 500RPM 
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Fig. 5: Wear rate at different samples of oil at 1000RPM 

IV. CONCLUSION 

From the graphs of, reduction in weight of pin after different 

samples of lubricating oil. It was clearly observed that in the 

first sample (six months used) the wear found to be 0.0105, 

which is more than that of second sample (four months used) 

0.0097, also which is more than that of third sample (fresh 

oil) 0. 0090 therefore we can conclude that the lubricant 

quality will effect directly on the wear rate of piston material 

there is a more amount of piston material wear with the usage 

time of lubricant. 

From the graphs of, wear rate at different samples of 

lubricating oil. It was observed that the in each and every 

graph the angle of inclination of 1000rpm lines are more than 

that of 500rpm lines. Hence 1000rpm lines are straighter from 

that we conclude that the wear rate also depends upon the 

sliding speed and it increases with the increase in the sliding 

speed and the load. 

From the results we observe that there is an increase 

in temperature of about 4 to 5 ºC at every initial round of 60 

minutes and there is a less in temperature in the successive 

round, which implies that wear rate is higher at the initial 

stage. Also we can clearly observe that in case of  fresh 

sample of  lubricating oil, the increase in temperature is of 

about 2 to 4ºC which lesser  compared to that of used samples 

of lubricant. This implies that there is a decrement in the wear 

rate with fresh lubricant. 

V. DISCUSSION 

In the above experimental work, the wear rate of the piston 

material and the factors affecting it is examined using the pin 

on disc apparatus for that we tried to create the actual working 

conditions but due to some limitations it clearly differs from 

that of actual working conditions of an internal combustion 

engine. The whole process of combustion, expansion and 

movement of the piston occurs in the closed chamber in an IC 

engine, whereas in our work the whole working is open to 

surrounding atmosphere and hence room temperature clearly 

affecting our readings. Also the force applied to the piston 

crown  for the movement from TDC to BDC is due to the 

expansion of the gases (mixture of fuel and air) in an IC 

engine, whereas in pin on disc apparatus the force is applied 

to the Pin (fabricated from piston material) by motor drive. 

In an IC engine due to the arrangement of piston 

cylinder liner system the conditions of high temperature and 

high pressure is created, which is near to impossible to create 

these type of conditions here at pin on disc apparatus. The 

lubrication provided in the experiment is drop by drop at the 

contact point between the pin and the disc using the gravity 

flow system also in the actual IC engine the lubrication is 

provided between the sliding parts which are in contact by 

splash system or by forced/pressurized lubrication system. 

VI. FUTURE SCOPE 

In the above experimental work, the wear rate of the piston 

material and the factors affecting it is examined using the pin 

on disc apparatus for that we tried to create the actual working 

conditions but due to some limitations it clearly differs from 

that of actual working conditions of an internal combustion 

engine. The whole process of combustion, expansion and 

movement of the piston occurs in the closed chamber in an IC 

engine, whereas in our work the whole working is open to 

surrounding atmosphere and hence room temperature clearly 

affecting our readings. Also the force applied to the piston 

crown  for the movement from TDC to BDC is due to the 

expansion of the gases (mixture of fuel and air) in an IC 

engine, whereas in pin on disc apparatus the force is applied 

to the Pin (fabricated from piston material) by motor drive. 

In an IC engine due to the arrangement of piston 

cylinder liner system the conditions of high temperature and 

high pressure is created, which is near to impossible to create 

these type of conditions here at pin on disc apparatus. The 

lubrication provided in the experiment is drop by drop at the 

contact point between the pin and the disc using the gravity 

flow system also in the actual IC engine the lubrication is 

provided between the sliding parts which are in contact by 

splash system or by forced/pressurized lubrication system. 
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