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Abstract: There are various types of engineering materials used 

in both commercial as well as non-commercial applications, it 

becomes important to think about the life of the material, to prove 

about the economical aspect of the material. 

In order to increase the life, the conventional engineering 

materials fails in one or the other aspects. So the arrival of 

composite materials is important, which shows better mechanical 

properties than the regular engineering materials with lower 

weights. 

A study on the wear behaviour of a composite material (Al-

B4C), under varying concentration of the reinforcement is made 

to understand the material usability under the cyclic operating 

conditions. 
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1. Introduction 

A. Need of composite material 

As, the industrial requirement for low weight and durable 

materials are increasing, it becomes mandatory for the 

engineers to come out with wide range of materials with better 

mechanical properties along with the condition of lower weight 

ratios. 

The demand for the optimal material for a definite 

application in day today life in industry as well as in non-

commercial aspects is continuously increasing.  

It is noticed through the various research aspects that, the 

demand for the never ending industrial requirement can be 

fulfilled only through the composite materials.   

2. Synthesis of Composite Material 

Stir-casting method is employed for the synthesis of the 

composite materials. In this technique, the base material (Al 

1100) is brought to the liquid state and the reinforcement is 

dispersed in the molten liquid, the mixture is continuously 

stirred to get a homogeneous mixture.  

The homogeneous mixture so obtained is poured in a mould 

box, whose dimensions are as follows 24 mm diameter and 

length 190 mm and second type of mould with four cavities of 

20 mm diameter and length 200 mm and allowed for  

 

sonification. 

The process is repeated to obtain the composite material for 

various composition of reinforcement. 

6 different composition of composite material is casted by 

varying the composition by 1% by mass starting from 1% is 

casted for conducting the test to know the material behaviour. 

 

 
(a) Clay graphite crucible 

 

 
(b) Mould box 

 

 
(c) Casted product 

Fig. 1. 

3. Methodology 

The test was carried out on various specimens for sliding 

velocity of 2.09m/s and sliding distance of 1900m at 1000rpm, 
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4.18m/s and 3800m at 2000rpm. With the increase in the 

percentage of reinforcement particle, it was found 

experimentally that there is a gradual reduction the wearing 

behaviour of the material. The figure belowgives the details 

about variation of wear with concentration of reinforcement 

particle. The decrease in wear is due to decrease in amount of 

plastic deformation at contact region due enhancement in 

hardness of the composite with inclusion of reinforcement. 

 

 

 

 

 

 
Fig. 2.  Flowchart 

 

 
Fig. 3.  Variation of wear rate with % of B4C reinforcement 

 

The variation of coefficient of friction is shown in figure 

below It can be observed that the coefficient of friction is lower 

for composite with higher percentage of reinforcement which is 

attribute to abrasive nature of wear caused due to increased 

hardness.  

 

 
Fig. 4.  Coefficient of friction 

 

Figure shows the experimental graphs of wear, frictional 

force and coefficient of friction for 0%(purple), 1%(red), 

3%(blue), 5%(green) B4C reinforcement for 1000 rpm and 

2000rpm obtained from the pin on disc wear test machine. 

 

 
Fig. 5.  Wear at 1000rpm 

 

 
Fig. 6.  Wear at 2000rpm 

 

 
Fig. 7.  Frictional force at 1000rpm 
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Fig. 8.  Frictional force at 2000rpm 

 

 
Fig. 9.  Coefficient of friction at 1000rpm 

 

 
Fig. 10.  Coefficient of friction at 2000rpm 

4. Conclusion 

The study clearly indicates the decrease in the wear rate, i.e. 

the wear behaviour is been improved considerably which suits 

the expected requirement. Depending on the requirement and 

operating condition, one has the freedom to select the suitable 

concentration of reinforcement in the composite material for the 

application. 
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