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Abstract: Brake technology is just like suspension & fuel system technology has come a long way in recent 
years. The Automobile braking systems normally use brake discs, which are paired with composite organic 
brake pads.These materials are suitable for use in braking systems with moderate loads, but vehicle 
manufacturers are disposed to design vehicles with more braking power. A history of high operating costs for 
on - highway vehicles and for aircrafts has encouraged designs for weight reduction with long service of 
braking systems. Redesigning of the braking system by swap of lighter material like aluminium and carbon 
composite brakes primarily have been responsible for brake discs, which are being used in aircrafts and formula 
one racing cars and two wheeler bikes .The requirements of the materials are light weight, high strength, 
abrasion resistance and corrosion resistance. Composite materials provide such unique combination of 
properties. In my study the alternate materials for automobile brake disc applications with special consideration 
to Aluminium and Boron carbide MMC .The mechanical properties were determined as per ASTM standards 
and compared the results. The wear and friction behavior were determined using pin on disc apparatus. The 
wear resistance of the composites increased with increasing content of B4C particles, and the wear rate was 
significantly less for the composite material compared to the cast iron. The coefficient of friction decreased with 
increased B4C content and reached its minimum at 20 Wt. percentage of B4C. 
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1.0 Introduction and Experimental Procedure 

 Metal matrix composites have many potential applications, as the unique property combinations that 
can be achieved (1, 2). Metal matrix composites (MMCs) have been developed to respond to the demand for 
materials with high specific strength, stiffness, and wear resistance (3). Aluminium is preferred as a matrix 
material in MMCs because of its low density, good engineering property, and easy fabricability. The fabrication 
of MMCs can be achieved by the accumulation of reinforcement phase to the matrix. Proper methods are 
powder metallurgy (4), spray atomization and co-deposition (5, 6), plasma spraying (7, 8), stir casting and 
squeeze casting (9). B4C is an attractive reinforcement material because of its good chemical and thermal 
stability. B4C has lower density and higher hardness compared to Al2O3 and SiC (10). Al–B4C composites     
can be processed by low cost casting routes (11, 12). The controlling of the interface of the Al–B4C is also 
important in the production of sand cast brake rotor made of A359–B4C composites manufactured by using a 
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low-cost stir casting technique. The influence of load range of 10–80N and speed range of 4.7124 m/s on the 
tribological behaviour of MMC brake rotor material was investigated.  

In this experiment, a commercial grade aluminium alloy Al 359 was used as the matrix material, with 
B4C particles as the reinforcement. The aluminium MMC were manufactured with 5, 10, 15, 20 and 25 Vol% 
B4C particles were used as the reinforcement. The chemical composition of Al 359 was shown in Table 1.  

Table 1: Chemical composition of AA 359. 
 

 

 

The hardness tests were carried out according to ASTM E10-00 standards using Brinell hardness testing 
machine with a 2.5 mm ball indenter and 10 kg load. The test was conducted at room temperature and the 
measurement of hardness was taken at different places on each sample to obtain an average value of hardness. 
The wear behaviour of the samples was investigated using a pin on-disc wear test machine. The pin test sample 
dimensions were 10 mm diameter and 30 mm height.  

 
Fig. 1. Variation of hardness with varying content of the B4C. 
 

 

Fig. 2. Wear rate with varying B4C content. 
 

 
Fig. 3. Friction co efficient with varying B4C content 
2.0 Results and Discussion 

Alloy  Si Cu Mg Mn Zn Ti Fe Al 

A359 8.5- 9.5 0.20 0.5-0.7 0.10 0.10 0.20 0.2 remaining 
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The results of the hardness tests of the Al–B4C composites and base alloy are presented in Fig. 1. The 
hardness values of 5, 10, 15, 20 and 25 Wt.% B4C are markedly higher than that of the base alloy. The 
increased strain energy the hardness of the composites is increased at the peripheral of the particles dispersed in 
the matrix (13). 

Fig. 2 shows the wear rate of the composites for varying wt.% of the B4C. The wear rate decreases with 
increasing wt.% of B4C and touches a minimum at 20 wt.% B4C. It is observed from the above that the wear 
behavior of the Al 359/B4C composites is significantly improved with reinforcement of B4C particles, and the 
wear rate decreases with increasing wt.% of B4C. Due to the increasing volume fraction of the B4C particles the 
matrix area in contact with the mating surface was decreased. The unreinforced aluminium alloy was softer than 
the B4C reinforced composites. Fig.3 Shows the coefficient of friction decreases on increasing the B4C particle 
content, and reaches a minimum of 0.53 at 20 Wt.% B4C. 
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