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ABSTRACT 

This research focuses on the fabrication and characterization of the sandwich composites panel using 
glass fiber composite skin and polyurethane foam reinforced coconut coir fiber core. The main 
objectives are to characterize the physical and mechanical properties and to elucidate the effect of 
coconut coir fibers in polyurethane foam cores and sandwich composites panel. Coconut coir fibers 
were used as reinforcement in polyurethane foams in which later were applied as the core in sandwich 
composites ranged from 5 wt% to 20 wt%. The physical and mechanical properties found to be 
significant at 5 wt% coconut coir fiber in polyurethane foam cores as well as in sandwich composites. 
It was found that composites properties serve better in sandwich composites construction. 
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INTRODUCTION 

Sandwich panels consist of two outer skins and core in the middle. The combination of these parts offer 
sandwich panels a relatively high strength and stiffness at low densities. Skins can be made of 
composite laminate panels, aluminium alloys, titanium steel or plywood. Core is the constituent that 
requires low density materials such as polymer foams, balsa wood, synthetic rubbers or inorganic 
cements (Mallick, 2008). Commonly sandwich composites were used in aerospace, automotive, 
sporting goods, marine, construction and civil structures. Various materials and structures were used to 
design the sandwich composites to meet the application requirement. Composite material that formed 
with natural fibers constitutes a current area of interest in composites research. A great development in 
this field has been noticed and currently applied in automotive industries (Pickering, 2008). Natural 
fibers are low priced and sustainable natural resources and have good mechanical properties (Chand 
and Fahim, 2008). Therefore, the used of this fiber reduce the materials cost of sandwich composites 
and in the same time improve its properties (Bledzki et. at. 2001). Furthermore the densities of natural 
fibers are close to the densities of thermoset polymer and glass fiber. On the other hand, polyurethane 
foam (PUF) resins are widely used in the engineering applications since exhibit its structural versatility 
as elastomer, thermoplastic, thermosetting, rigid and flexible foam. By combining the natural fiber with 
polyurethane foam (PUF) as a core, the sandwich construction development will enhance the properties 
of Polyurethane foam as well as sandwich composites panel (Silva, 2005). 
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Figure 6. Flexural modulus comparison of polyurethane foam cores and sandwich composites. 

The excellent increment in sandwich composites material properties compared to polyurethane foam 
cores is  due to because of the sandwich composites structure itself Sandwich composites structures 
contain skins and cores that resist each others fiom buckling during load application (Papa et. ai., 
2001). Cores of sandwich composite act as a web to stabilize the skins by carrying lateral forces 
applied. Most of in-plane loading and transverse bending stresses beared by the sandwich composite 
skins helped cores to be in compression and shear or tension and shear (Zheng ef. ab., 2008). The 
combinations of skins and cores properties lead sandwich composites to have better properties. 
Compared to polyurethane foam cores, they were found not to assist by any material in resisting the 
load applied. The polyurethane foam cores resist the load and buckling due to its own properties. 

CONCLUSION 

This study shows that by reinforcing polyurethane foam cores with coconut coir fibers, physic4 and 
mechanical properties of cotes and sandwich composites had increased. The optimum performance was 
achieved by reinforced cores and sandwich composites with 5 wt% of coconut coir fibers. The 
polyurethane foam cores offered better properties as sandwich composites in resists bending stress to 
avoid panel buckling. 




