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ABSTRACT 

The use of asbestos fiber is being avoided due to its carcinogenic nature that might cause health risks. A new 

brake pad was produced using banana peel powder and kenaf powder were used to replace the asbestos. The chemical 

effect of the Phenolic resin (phenol formaldehyde), as a binder was investigated. The resin was varying from 5 to 30 

wt% with interval of 5 wt%. Mechanical properties such as density, porosity, compressive stress of the various natural 

fiber based brake pads were studied. The results shown that compressive strength, hardness and specific gravity of the 

produced samples were seen to be increasing with increased in wt% resin addition, the samples, containing 25% of 

banana and 10% of kenaf powder shows excellent results in mechanical properties. 

Keywords: Brake pads, Asbestos Free, Kenaf, Banana peel powder. 

I. INTRODUCTION  

In recent years natural fibre composites were used in many engineering applications due to various desirable 

properties that they offered such as light weight, renewability, low cost and environmentally friendly. Kenaf, sisal, coir, 

banana, jute flax, pulp, wood flour, oil palm, pineapple leaf and coir are the main natural fibres used as reinforcement 

stated in mohanty et al 2005. Brake pads are important parts of braking system for all types of vehicles that are 

equipped with disc brake.  

Brake pads are steel backing plates with friction material bound to the surface facing the brake disc. The 

attractive features of kenaf fibres are the low cost, lightweight, renewability, biodegradability and high specific 

mechanical properties stated in jeyanthi et al 2014. A lot of researches have been carried out in the area of development 

of asbestos-free brake pads. The use of coconut shell,palm kernel shell (PKS) has been developed for asbestos 

freebrake pads materials (Dagwa, 2005; Dagwa  and Ibhadode,2005; Aigbodion and Akadike, 2010). Researches all 

over theworld today are focusing on ways of utilizing either industrial or agricultural wastes as a source of raw 

materials in the indus-try. These wastes utilization will not only be economically, but may also result to foreign 

exchange earnings and environmental 

Control.  

II. MATERIALS AND METHODS 

The test samples were prepared by varying the phenolic resin and the banana peel powder and kenaf 

powder.The formula-ion was  properly dry mixed in a mixer, to achieve  a homogenous mixture and transferred to a 

mould kept in a hot platen press at temperature of 150  C at 9.81 · 107N/m2pressure for 2 min. The brake pad 

formulation  was cured in an oven at a temperature of 130  C for 8 h.banana peel powder made from banana peels. 

Kenaf powder was made from the kenaf plant bast.(jeyanthi et al).four set of samples were obtained from the mix  like 

1. 25% banana powder and 10%kenaf powder. Sample 1 

2.25% banana powder and 5% kenaf powder. Sample 2 

3.25% banana powder and 20% kenaf powder .Sample 3 

III RESULTS AND DISCUSSION  

A density measurement test has been carried out on a laboratory scale to examine the density of the material 

after sintering. Density is depends upon the ingredients in the pad material. A metallic element will have a higher 

density than an organic element. Friction elements often exist in combination of various elements. The results shown in 

Figure 2 are the average density of three readings for each formulation. The compressive test, porosity, density, 
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hardness test were performed to determine the mechanical properties. It can be seen from Figure 1 that the hardness 

value of sample 1 is higher while other samples show lower hardness value. This is because of too ductile nature of the 

material as more kenaf fibre content in the composition. The function of porosity is to absorb energy and heat. This is a 

very important for the effectiveness of the brake system. Theoretically, lower porosity will result in higher friction 

coefficient and wear rate due to higher contact areas between the mating surfaces. Brake pad should have a certain 

amount of porosity to minimize the effect of water and oil on the friction coefficient 

 
Fig 1 Comparison of Density of the materials 

 

 
 

Fig 2 comparison of hardness of the materials 
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Fig 3 Porosity % of the samples 
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Table 1 shows the compressive mechanical properties for BP2 and BP3 (with 5 and 10 of coconut fibre) formulations 

only as other combinations showed very low strength during testing. The speed used for this testing is 0.5 mm/sec. 

Table 1 Compressive test results 

PROPERTIES SAMPLE 1 SAMPLE 2 SAMPLE 3 

Compressive Strength (Mpa) 432.4 345.56 357.4 

Compressive Strain (%) 9.48 11.3 15.6 

Compressive Load (N) 78562 74564 73456 

                   

The compressive strength value in Table 1 for sample 1 shows higher with the lower compressive strain and 

able to withstand higher compressive load compared sample 1 and sample 2.The ultimate strength of the formulation 

sample 1 is corresponds to the stress of 432.4 MPa. The sample starts to break at stress of 408.74 MPa. The breaking 

strength of the sample is 0.66 MPa. 

IV CONCLUSION 

The compressive strength showed the formulation sample 1 exhibited higher strength to withstand the load 

application and higher ability to hold the compressive load .The Sample 1 had very well in density and porosity 

compared to the other samples. This implies that the phenolic resin has very good bonding between the banana peel 

powder and the kenaf powder. Further wear and morphological tests should perform to predict the wear resistance. 

Hence banana peel powder and kenaf could be a candidate fibre or filler material for the mass-scale fabrication of 

asbestos-free brake pad without any harmful effect. 
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