
 

RESEARCH ARTICLE                                         Adv. Sci. Lett. 4, 400–407, 2011         
 

 

1                                                 Adv.  Sci.  Lett. Vol. 4, No. 2, 2011                      1936-6612/2011/4/400/008                        doi:10.1166/asl.2011.1261 

Copyright © 2011 American Scientific Publishers                                              Advanced Science Letters 

All rights reserved                                                                                                      Vol. 4, 400–407, 2011 

Printed in the United States of America 

 

 

 

 

 

 

 

 

A Finite Element Analysis of a Recurve Bow Riser 

using Carbon Fibre Hybrid Composites  

F. A. Fauzi1*, Z. Ghazalli1, J.P. Siregar1, N.S.M. Noor1, Z. Taha2, Z. Ahmad1, K. Kadirgama1, N. H. Johari1, D. Mohamed1  
1Faculty of Mechanical Engineering, Universiti Malaysia Pahang, 26600 Pekan, Pahang, Malaysia. 

2 Faculty of Manufacturing Engineering, Universiti Malaysia Pahang, 26600 Pekan, Pahang, Malaysia. 
 
 

 
The utilisation of natural fibre and the waste product becomes necessary to develop the sustainability in various industries. 

The usage of natural fibres in the sport-oriented industries is increasing in the recent years. In this paper, we presented the 

finite element analysis of the hybrid carbon fibre composites of recurve bows riser. The experiments of the tensile and 

flexural test were conducted on the various composition of hybrid materials. The pineapple leaf fibre and kenaf fibre are 

varied with 5% and 10%, was respectively hybridised with 95% and 90% carbon fibre as the overall fibre content is 40%. 

The material properties of the best composition of 95 CF/5 PALF were used in finite element analysis. It can be concluded 

that the alternative design of recurve riser was suitable for the alternative material and suit to Malaysian junior archer. 
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1. INTRODUCTION 

A lightweight riser could reduce some possible 
injuries on archers during draw, aim and release phases in 
archery sport. Several researchers investigated whether 
the bow or technique caused the injuries 1-3. Archers 
performing repetitive movements with an average draw 
weight of 200 N during training. This repetitive 
movement caused the injuries such as scapula winging, 
back injuries and chronic shoulder injuries4,5. Various 
designs and technologies have been introduced by 
researchers and manufacturers to minimise the injuries 
and enhance the performance of an archer. Hitherto, there 
is no design or technology employed to hybrid the natural 
fibre of a riser. 

Researchers and manufacturers put a huge effort to 
substitute synthetic fibre with natural fibre 6-8 without 
sacrificing the mechanical strength of their original 
products 9-11. Hybridization is one of the methods to 
maintain or increase the mechanical strength of the 
natural fibre. Atiqah et al. 12 hybrid the kenaf with glass 
fibre reinforced polyester for structural applications. The 
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utilisation of natural fibre can be enlarged to increase the 
sustainability in producing the archery components. The 
application of green innovation in sports is beginning to 
gain its popularity due to the success of utilisation of 
natural fibres in automotive industry 13,14,8. The advantage 
of using the natural fibre hybrid composite is that these 
fibres can produce a riser without sacrificing the original 
mechanical properties of current riser. In addition, this 
fibres have a lower density, and it can produce a riser 
lighter than the currently available in the market.  

This paper is aiming at analysing the total 
deformation of recurve bow riser on the basis of 
Malaysian anthropometry. The results of finite element 
analysis (FEA) was obtained prior to the results of 
material testing. FEA was used to find the total 
deformation of recurve riser due to the forces acting on 
limb pocket. This study was conducted on a Win & Win 
recurve bow during full drawn condition. This study leads 
to produce a recurve riser from natural fibre hybrid 
composite that suit to Malaysian junior archers. The last 
section presents the conclusion from this study. 


