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Abstract 
 
This paper presents an experimental investigation carried out to compare specific wear rate and surface
morphology between two types of natural fibres namely kenaf and oil palm empty fruit bunch (OPEFB).
Kenaf fibres were received in long fiber size and OPEFB in different sizes (100, 125, 180 and 250 µm).
Both materials were mixed with the epoxy resin to produce epoxy composites. Wear tests were carried
out using Abrasion Resistance Tester in dry sliding condition. These tests were performed at room 
temperature for different loads and at a constant sliding velocity of 1.4m/s. Based on the results, the
specific wear rate of Kenaf Fibre composite starts to converge to one similar value beyond 6km distance.
In the case of OPEFB epoxy composite, it was found the fiber size of 100 um has produced the highest
specific wear rate. 
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1.0  INTRODUCTION 

 
Natural fiber usage in industry promotes a sustainable material 
development through utilization of renewable resources. 
Composite reinforcement with natural fibres becomes an interest 
to many researchers and designers because of the positive aspects 
of the product. Nowadays, all of these natural fibres are beginning 
to find their way into commercial applications such as in 
automotive industries, marine hardware and household 
applications (Maleque and Belal, 2007).  
  From a mechanical point of view, natural fibres are good 
substitutes for polymeric composites due to advantageous 
characteristics in certain aspects such as renewable nature 
resources, low weight, cost, density and easily available. Another 
advantage is on the ease of modification chemically and 
mechanically (Maleque and Belal, 2007; Hanafi et al., 2002). 
From the tribological point of view, few works have been pursued 
on kenaf (Sastra et.al 2005), betelnut (Chin and Yousif, 2009; 
Umar et.al, 2010), carbon (Li and Xia, 2010) and E-glass (El-
Tayeb and Gadelrab, 1996) fibres and promising results were 
reported on the use of kenaf as alternative. For instance, the 
presence of kenaf fibres has enhanced the wear performance of 
composites (Chin and Yousif, 2009). In another work on epoxy 
matrix filled with hard powder, it was observed that wear rate 
increases as the normal load increases (Crivelli et al., 2001).  On 
Oil Palm Empty Fruit Bunch (OPEFB) fibres, many of previous 
work on morphology, chemical constituents and properties of 
OPEFB have been reviewed (Shinoj et al. 2011). However, it was 

noticed that many of the researchers have focused more on the 
physical properties, mechanical properties, water absorption 
characteristics and degradation/weathering effects (Rozman et.al. 
2001; Rozman et al. 2004; Kalam et.al 2005). Literatures on the 
dynamic mechanical analysis, abrasion test, thermal conductivity 
and electrical properties were limited. 
 
 

2.0  WEAR 
 
Wear is defined as the loss of material from one or both of 
contacting surfaces when subjected to relative motion, while a 
broader definition of wear include any form of surface damage 
caused by rubbing processes on one surface against another 
(Kasolang et al. 2011). Abrasive wear occurs when hard particles 
or hard asperities rub against a surface to cause damage or 
material removal. From Archard wear model (Archard, 1953), a 
specific wear rate, Ws, can be generally determined  
   

Ws= (∆m) / (L x ρ x F)             (1) 
 
Ws in (mm3/Nm); ∆m is weight loss (g); F is applied load (N),  
ρ is density (g/mm3); and L is sliding distance (m). 
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