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Abstract 

Wear is damage to a solid surface that generally involves progressive loss of 

material and is due to relative motion between that surface and contacting substance or 

substances. Among various wear types, the abrasive and erosive wear is commonly 

observed in many practical situations. Polymer and their composites are finding increased 

application under conditions in which they may be subjected to abrasion and solid 

particle erosion. Among the many thermoplastics, polyaryletherketones (PAEKs) are a 

type of high performance polymer, which have outstanding thermal, physical and 

mechanical properties. PAEKs and their composites have found many applications in 

mechanical components, aerospace, chemical, automotive industry etc. A large amount of 

tribological data has been gathered on various PAEKs and their composites for sliding 

wear performance. There is only limited effort in investigating the abrasive and erosive 

wear performance. 

In view of the above, the various PAEKs and their composites were selected for 

the present studies. Since the details on the physical, mechanical and thermal properties 

were not available these were analysed in laboratory by various physico-chemical and 

mechanical techniques. The tensile failure modes of the selected PAEKs and their 

composites were also determined through the scanning electron microscopic 

investigation. In most of the tribological services fibre / filler reinforced composites are 

used. It is well known that composites containing fibre/fillers perform well in the 

adhesive wear situation; their behaviour under abrasive condition is not necessarily 

equally good. Though composites containing multiple fillers are developed for sliding 



wear resistance, they can also undergo for abrasive wear under stringent operating 

conditions. Hence, it is necessary to study the role of fibre/ filler on abrasive wear 

behaviour of PAEKs. Very little has been reported on the two-body abrasive wear of 

PAEKs and their composites. Most of the abrasive wear problems, which arise in 

engineering, and agricultural machine components involve three-body wear, while two-

body abrasive occurs primarily in material removal operations. Three-body abrasion is 

often of considerable practical importance but appears to have received much less 

attention than a two-body problem. Nothing has been reported on the three-body abrasive 

wear behaviour of various PAEKs and their composites. Also, comparison between two-

body and three-body abrasive behaviour of PAEKs and their composites is not reported 

in the literature. Hence, abrasive wear studies under two-body (single and multipass 

conditions) and three-body situations have been carried out on various PAEKs and their 

composites under different experimental conditions. Efforts were also made to correlate 

the abrasive wear performance of the composites with appropriate mechanical properties. 

In reality, abrasion process is more complex no single mechanism can completely 

account for the loss of material. Hence, the dependence of wear rate on the experimental 

parameters is difficult to model in a quantitative manner. This is because of complex 

conditions, which exist in tribological test condition. Hence, in the present study 

multilayer back propagation artificial neural network techniques have been used for the 

prediction of weight loss under three-body abrasive wear situation for various PAEKs 

and their composites at different loads. 
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It is well known that there is no general rule for high resistance to erosive wear. 

Differences in the erosion behaviour of various types of composite materials are caused 

by the amount, type, orientation and properties of the matrix and the reinforcement and 

also on experimental conditions. This difference in the erosion behaviour is due to the 

different erosive wear mechanisms that can takes place in the composites. It is also 

reported in the literature that, short fibre reinforced composites show a better resistance to 

erosion in comparison to unidirectional (UD) fibre. The solid particle erosion behaviour 

of polymer composites as a function of fibre content has been studied to a limited extent. 

A literature survey showed that a few studies have been carried out on the solid particle 

erosion behaviour of neat PEEK and its composites. In these studies spherical balls were 

used as erodent. In most practical situations, however, erosive wear particles are irregular 

dust grains of much lower density than steel. Hence, studies on the solid particle erosion 

behaviour of various PAEKs and their short fibre / filler reinforced composites has been 

carried out. The erosion rates (ERs) of these composites have been evaluated at different 

impingement angles and impact velocities and mass of erodent. Better correlation was 

observed between steady-state erosion rate and relevant mechanical properties. 

Scanning electron microscopy and energy dispersive X-ray analysis (EDAX) 

were found to be very effective techniques for investigating wear mechanism under 

different wear situations. 
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