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INTRODUCTION 
 

The increased demand for light-weight materials with high specific strength in 

the automotive and aerospace industries has accelerated the development and use of 

polymeric matrix composites (PMCs) [1]. These composites are being used as 

suitable lightweight and high abrasion resistant materials in place of cast iron and 

steel in automobile, aerospace, and medium duty equipment [1]. Recently, wear 

resistant PMCs have been developed, which allow the selection of hard particles (HP) 

like carbides, borides, and nitrides and a polymeric matrix (PM) independently of 

each other, and design microstructures of superior mechanical and tribological 

properties [2].  

Particulate reinforced polymeric matrix composites (PR-PMCs) offer 

exceptional specific properties when compared to conventional materials and fiber 

reinforced polymeric matrix composites (FR-PMCs). A particularly attractive feature 

of PR-PMCs is their anisotropic behaviour. A considerable number of investigation 

have been carried out in the field of PR-PMCs [3-5], stimulated by the need for 

higher performance structural materials, they are fast becoming a favorite choice in 

many applications, such as bearing sleeves, valves, etc. Recently, much research has 

been conducted on epoxy-based PR-PMCs for tribological applications due to their 

advantages such as good wear resistance, high load carrying capacity and light weight 

[2]. 

It has been reported that the principal tribological parameters which control 

friction and wear properties of PMCs can be classified into two categories, namely 

mechanical factors (extrinsic factors) and material factors (intrinsic factors) [4,5]. 

Among these factors the effects of applied load, environmental temperature, and 

reinforcement contents on friction and wear properties of PMCs have been 

investigated by many researchers [4]. An important conclusion can be drawn from 

these research results that there exists a critical transition behavior from mild wear to 

severe wear for polymers and their composites. The addition of reinforcements 
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improves the critical transition values of applied load, sliding speed, and 

environmental temperature compared with the corresponding monolithic material. 

It is the aim of this work is to study the mechanical and tribological behaviour 

of epoxy-based PMCs reinforced with different ceramic particulates, typically, SiC, 

Al2O3 and graphite. The effect of particulate volume fraction on the mechanical and 

tribological behaviour of the composites was investigated. Compression and hardness 

tests were conducted to evaluate the mechanical performance of the composites. 

Sliding wear tests using a pin-on-ring wear tester were carried out at both dry and 

lubricated conditions to evaluate the wear performance of the prepared composites. 

The effect of the applied load on both fiction coefficient and wear rate of the 

composites was determined. 

To design the number of experimental trials required for collecting data about 

the effect of applied load and particle content on the wear rate and fiction coefficient 

of the investigated composite, a design of experiment (DOE) was carried out in the 

present work using factorial design approach. Recently, DOE has become a much 

more attractive tool to practicing engineers and scientists. A DOE is a structured, 

organized method for determining the relationship between factors affecting a 

process and the output of that process. 




