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Abstract— Normally grey cast iron drum brakes are used in 

tractor’s rear wheel brake drum. Alternative materials like 

aluminium metal matrix composite are used in automobile, 

marine ships and aerospace brake drums to improve the 

breaking effect and efficiency. The drum brake failure 

normally occurs due to high temperature generated inside 

the drum and also high stress.  An attempt is made in this 

paper to investigate the scope of using aluminium alloy with 

combination of silica carbide as an alternative material with 

heat dissipation, strength, corrosive resistance, hardness and 

thermal expansion perspective. 
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I. INTRODUCTION 

The main function of brake system is to retard the vehicle by 

transforming the kinetic energy of the vehicle into heat by 

the process of friction between brake drum and the brake 

lining pressed together due to the application of brake. The 

drum brakes are classified as three types namely: leading 

shoe, twin leading shoe, duo-servo, and show in fig. 1. 

   
(a) Leading shoe                  (b) Twin leading shoe 

 
(c) Duo-servo 

Fig. 1: Types of Drum Brake 

During hard braking, the brake drum is heated and 

diameter of the drum increases due to thermal expansion. 

Hence, brake pedal must be further pressed to obtain an 

effective breaking. It leads to driver’s panic and brake 

failure in the extreme circumstance (Bako Sunday 2015).  

II. LITERATURE REVIEW 

Simon George et al (2013) researched about the 

development of the hybrid materials (aluminium alloy with 

silicon carbide) that are substitute materials of the 

conventional materials to increase the performance of the 

drum brake effectively. These types of materials are mostly 

used in the aerospace applications. In this paper the 

conventional materials are replaced by the aluminium alloy 

reinforced composite materials to reduce the weight.  Both 

the conventional and composite materials were analyzed 

using Finite Element Analysis (FEA). The results revealed 

that the yield strength and fracture (von-mises stress) for 

both materials found to be same.  

Bako Sunday et al (2015) modified the design 

model of the drum brakes to improve the heat dissipation of 

the drum brake. Due to the higher temperature failure of 

brakes are possible. While modify the drum brake design by 

adding the fins it controls the brake fade and brake failure. 

The extend surface (Fins) of the drum improve the heat 

dissipation and also analysis the original and modified 

model results the strength & von-miss stress is improved in 

modified model of the drum brake 

DVSRBM Subramanyam and Sravani (2017) have 

used Aluminium alloy and silica carbide as material for 

automobile brake drum and shoe and created a model. 

Ansys workbench is used to analyze the thermal and 

structural properties of the model. The aluminium with 

carbon steel material is used for brake drum and then it was 

analyzed for structural and thermal properties.  

Monoj Singla et al (2009) researched about the 

automobile drum brake made up of metal matrix composites 

which consists of aluminium alloy and silica carbide 

composite. This combination of the metal matrix increases 

the strength and hardness of the material, by increasing the 

percentage of the silica carbide. It resulted in improvement 

of mechanical properties. Like hardness, impact strength. 

Nouby M. Ghazaly (2014) tested the brake sliding 

speed and frictional force at different operation at different 

environmental condition. Test results reveals that the sliding 

speed of the vehicle increases the braking friction 

coefficient in dry and wet condition based on the applied 

force. 

Zbigniew Kaminski and Juroslaw XZABAN 

(2012) investigated about the testing of agricultural tractor 

brakes and testing methods. The diagnostic tests of braking 

system and qualification system shows the problems, like 

failure of brake due to improper air supply.  

David E. Keyser et al (2000) discussed the brake 

lining system in the heavy off- highway vehicle and also 

detailed about the common problem encountered in the 

brake actuation circuitry, of pneumatic and hydraulic brake 

system. 

Vijaya Ramnath (2013) et al researched about the 

aluminium metal matrix due to their good properties. 

Reinforcement materials are added with aluminium alloy to 

improve the wear, creep and stiffness properties of the 

material. The tensile strength and fatigue strength were 

calculated. Problem araised due to the reinforcement 

material distribution were also mentioned. It is concluded 

that the aluminium metal matrix reinforced with silica 

carbide increase the wear resistance only brake drum. 

Lakshminarayana Raju et al (2016) detailed about 

the drum brake working and operation of the braking 

system. A drum brake model was created using Auto cad 

software and analyzed the steady state and transient 
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conditions using ANSYS 10.0 software. Aluminium 

composite was used as alternate material instead of grey cast 

iron. Analysis result revealed following facts  

1) brake drum weight is less  

2) Less thermal deformation at higher temperature. 

Rehman et al (2012) Investigated and compared the 

properties of brake drum with aluminium alloy metal matrix 

composite and brake drum with cast iron. Also discussed the 

effect of the material change  in the drum brake, coefficient 

of friction. And effect of braking on the sliding surface of 

the drum brake. It was concluded that the use of aluminium 

alloy reinforced with silica carbide shows improved 

performance in automobile drum brakes due to h high 

coefficient of friction than the cast iron. 

Babalala et al (2014) discussed about the use of 

aluminium metal matrix which is commonly used in 

aerospace and automotive brake drums. Further, 

investigated the properties like, high abrasion resistance, 

creep resistance, stiffness, strength and better high 

temperature. The study results shows that the specimen 

made with aluminium metal matrix composite by the stir 

casting process had a high hardness.  Further, aluminium 

alloy was reinforced with other materials like sic, B4C, 

SI3N4, AIN, TIC, TIB2, etc, and studied their properties.  

Neelima Devi et al (2011) researched about the 

problem of the cracks formation due to heat on the surface 

of brake drum, heat resistant coating were applied on the 

aluminium alloy. And tested tensile strength of the 

aluminum alloy at varying mass fraction of SiC The 15% of 

SiC ratio mixture have maximum tensile strength and 

corrosive behavior. The silica carbide material composite 

with aluminium alloy has less weight and more strength. 

Ruiz-nawas at el (2007) researched about the 

problems in the aluminium alloys usage. The main problem 

was formation of oxide layer over the aluminium alloys and 

covers the particles of aluminium. The above problem was 

resolved by addition of tin traces as a second alloy to 

improve their properties and solved the oxide formation.  

Laxmi and Sunil kumar (2017) studied the 

properties and applications of the composite materials. 

These are mostly used in the aerospace and aircraft 

applications. Authors have concluded that the aluminium 

alloys with silica carbide have high strength and improved 

the mechanical properties compared to the conventional 

materials.  15% of silica carbide and remaining 85% of 

aluminium alloy composition have shown improved 

frictional coefficient, tensile strength and hardness 

Johny James et al (2014), researched about the 

hybrid aluminium metal matrix and its mechanical 

properties. The aluminium alloy was made by a composite 

silica carbide and titanium di boride. Tensile test results 

revealed that the proposed hybrid metal matrix composites 

has better hardness property. Addition of titanium di boride 

does not show much improvement with respect to thermal 

properties while comparing silica carbide.  

Thirumoorthy et al (2018) investigated the 

aluminium alloy metal matrix composite reinforced with 

carbide and oxide. The nitride and oxide particulates were 

reinforced with the aluminium alloys, above composition of 

metal matrix composites shows improvement in   

mechanical properties like stiffness and strength. Addition 

of graphite and fly ash with aluminium alloy shows better 

results in hardness and heat dissipation. 

Prabhat Kumar and Pradhan (2016) studied the 

aluminium metal matrix composite by adding silica carbide 

and boran carbide, as reinforcement materials. Stir casting 

technique was used to prepare the new composition of metal 

matrix composites. Material hardness was tested by using a   

Brinell hardness tester with 10m diameter steel ball indenter.  

Mechanical properties like wear resistance, strength, 

stiffness and hardness were improved. The distribution of 

the reinforcement material was studied using microscopy. 

Anupkumar and Sabrish (2014), analyzed the 

structural and thermal properties of the brake drum made up 

of cast iron. Results shows that heat generation is more on 

the surface of the brake drum due to high mechanical load. 

The brake drum was analyzed using finite element method 

(FEM). It was founded that the temperature of the brake 

found to be increased continuously during each cycle. It is 

inferred that the cooling is not sufficient, even though the 

stress is comfortable for the given load condition. 

Aluminium alloy 7075 was reinforced with the 

silica carbide particle by different percentage of mixture 

using vertical pressure casting machine (Ali Kalkalni and 

Sencer Yilmaz, 2007). The aluminium was examined at T6 

heat treatment and three point bend test. Result shows that 

the flexural strength of the composite material was 44% 

higher than unreinforced aluminium alloy. Hardness also 

found to be increased from 133 to 188 victrs. 

Prasad and Asthana (2004) researched the 

aluminium alloy reinforcement and found that aluminium 

alloy have poor resistance to wear without reinforced 

material. So aluminium alloy was reinforced with other 

composite materials (Sic, Al2O3). After the reinforcement, 

thermal properties were improved except other properties 

like mechanical, physical and tribological characteristics 

were similar to the aluminium alloys. The aluminium alloy 

has also poor adhesion property. The applications of 

advanced aluminium metal matrix composite were founded 

in brake, engine blocks, etc.  

Sijo and Jayadevan (2015) indicated that the 

aluminium alloy with silica carbide metal matrix is most 

widely used in aerospace, under water ships, automobile 

applications. Authors also highlighted that the mechanical 

property improvement depends upon the manufacturing 

technique used to produce MMC. Mostly stir  cast method is 

used to producing  aluminium alloy reinforcement with 

silica carbide.  

Surya kumar et al (2015) have identified that the 

metal matrix composite have great strength and finds 

application in aerospace and automotive industries to 

improve the mechanical properties of aluminium alloy. It 

was reinforced with silica carbide at different percentage 

levels. The better mechanical properties were obtained for 

15% of silica carbide. 

III. CONCLUSION 

Review of literature reveals that  

 Aluminium alloy is having better properties like 

strength, hardness, thermal expansion, temperature 

dissipation, etc. 
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 The above material composition is mostly used in brake 

drums of automobile, aerospace, marine ships. 

Application of Aluminium alloy with silica carbide in 

tractor brake drum finds less attention.   
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