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ABSTRACT 
Hybrid composites retain unique features that can be used to meet different design requirements with respect to strength, 

stiffness and flexural activities. A key parameter in hybrid composite structures arrangement design strongly affects the variety of 

properties such as tensile and compressive strength based on high performance resin. In this project Natural and glass fibers are 

combined in the same matrix to make fibers hybrid composites using epoxy resin. The glass and palm fibers are treated with 

NaOH. The fabrication of hybrid composite is to be done using Hand lay-up method. The fabricated hybrid composite is to be 

tested their properties are to be stuyied. Additionally the fibers are undergone chemical treatment like pre-treatment (17.5% 

NaOH), acid hydrolysis (1M Hcl) and alkali treatment (2% NaOH). Then mechanical properties will calculate like tensile, 

compressive, and impact strengths. These results are comes high means two wheelers users gets benefit and also we can replace 

this material for the place of glass fiber. 

 

KEYWORDS:  Hybrid Composite, epoxy resin, glass fiber, palm fiber, Compressive Strength, Tensile Strength, impact 
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INTRODUCTION 
 

This project deal with combination of palm fiber and glass fiber. The main aim of this project is to 
reduce the existing material weight and improve the mechanical properties like tensile, compressive and 
impact strengths. These composite materials given the better results compare with prevailing material. Mainly 
these composites to replace the helmet materials. Composites are one of the most advanced and adaptable 
engineering materials known to men. Progress in the field of material discipline and expertise has given true to 
these interesting and wonderful materials. Composites are heterogeneous nature, formed by the assemblage 
and a compactable matrix. The matrix may be metallic, ceramic or polymeric in origin. It gives the composites 
their outline, surface presence; environmental tolerance and overall durability while the fibrous strengthening 
carries most of the physical loads thus give macroscopic stiffness and strength. This project deals with 
combination of two fibers first one is glass fiber and second is palm fiber. These composites will give good 
results like mechanical properties, chemical properties and thermal properties. 

 
Problem Statement: 

� Less strength of helmets. 
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� More weight of helmets. 
� To replace palm and glass fiber for existing material glass fiber. 

� These composites to make by hand lay-up method. 
� To expect the excellent mechanical properties. 
 

Definition Of Composites: 
For the past several years, public attention has gone on natural fibers as a resource due to the fast 

growth. Now a day, natural fibres are widely used as reinforcements both in partially and totally biodegradable 
Natural fiber Composites. Natural fibers are an alternative resource to synthetic fibres as reinforcement for 
polymeric materials for the manufacture of cheap, renewable and environmentally friendly composites. 
Waste plastic has caused unbearable stress to environment in recent years. Environmental awareness, new 
rules and legislations are forcing industries to seek new materials which are more environmentally 
friendly. 

Plant fibers from agricultural crops are renewable materials which have potential for creating green 
products and replacing synthetic materials which are currently being used such as glass fiber, carbon fiber 
and plastic fibers. The combinations of bio-fiber and bio- polymer could be the products of fully 
biodegradable composites. Among others, natural fibers (e.g., flax, jute or sisal) reinforced materials have 
important significance for reduction of density in automobile construction components due to its higher 
specific stiffness and specific tensile strength. 

A composite is a structural material that consists of two or more combined constituents that are 
combined at a macroscopic level and are not soluble in each other. One constituent is called reinforcing 
phase and one in which it is embedded is called the matrix. The reinforcing phase material may be in the 
form of fibers, particles or flake. The matrix phase materials are generally continuous. Examples of naturally 
found composites include wood, where the lignin matrix is reinforced with cellulose fibers and bones in 
which the bone-salt plates made of calcium and phosphate ions reinforce soft collagen. 

The roles of matrix in composite materials are to give shape to the composite part, protect the 
reinforcements to the environment, transfer loads to reinforcements and toughness of material, together with 
reinforcements. The aims of reinforcements in composites are to get strength, stiffness and other 
mechanical properties, dominate other properties as coefficient of thermal extension, conductivity and 
thermal transport.  
 
Expected Outcome Of The Project: 

Composite material might give the good results compared to make by mono component that means product 
are manufactured by only one material. Going to replace the  existing material of glass fiber for the new 
composite material. But this result is comparing more two materials like wood and plastic. To expect the 
following results are good like tensile strength, compressive strength, impact and shear. 

 
Material / parameters: 
Glass fiber: 

E-glass fibres having density of 2.5 g/cm3 and modulus of 72 GPa were used as a reinforcing material in 
epoxy matrix. The epoxy, Araldite AW105is an unsaturated resin with catalyst addition; having a density of 
1.22 g/cm3 and elasticity modulus 2.82 GPa was used as the matrix material. And fly is added as a filler 
material in the polymer matrix composites. 

 
Palm Fiber: 

The fiber is extracted from the palm fruit. The chemical compositions of the fiber are α-Cellulose 53.4%, 
Hemi-cellulose 29.6% and Lignin 17%[3]. The amount of Hemicellulose can be decreased by treating with 
strong alkali[3]. The strength of fiber is 70.8 MPa, Modulus 10.8 GPa and Elongation 34.8%[3]. The strength, 
modulus and elongation can be increased by alkali treatment[3]. The fiber can be dyed with both reactive and 
basic dye. It can be used instead of synthetic fiber where more strength is necessary, e.g. blending with cotton 
fiber it can be used to produce fabric which reduce cost and increase strength.  

Characteristics of Palm fiber:  
Average fiber length, 300 mm  
Average fiber width, 21.13 microne  
Tensile strength 21.2 (MPa)  
Elongation at break 0.04 (%)  
Specific gravity 2.14  
Water absorption, 24/48 hrs 0.6(%) 
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Methodology: 
In general, the reinforcing and matrix materials are combined, compacted and processed to undergo a 

melding event. After the melding event, the part shape is essentially set, although it can deform under certain 
process conditions. For a thermo set polymeric matrix material, the melding event is a curing reaction that is 
initiated by the application of additional heat or chemical reactivity such as organic peroxide. For a 
thermoplastic polymeric matrix material, the melding event is solidification from the melted state. For a metal 
matrix material such as titanium foil, the melding event is a fusing at high pressure and a temperature near the 
melt point.  

For many moulding methods, it is convenient to refer to one mould piece as a "lower" mould and another 
mould piece as an "upper" mould. Lower and upper refer to the different faces of the moulded panel, not the 
mould's configuration in space. In this convention, there is always a lower mould, and sometimes an upper 
mould. Part construction begins by applying materials to the lower mould. Lower mould and upper mould are 
more generalized descriptors than more common and specific terms such as male side, female side, a-side, b-
side, tool side, bowl, hat, mandrel, etc. Continuous manufacturing processes use a different nomenclature. 

The moulded product is often referred to as a panel. For certain geometries and material combinations, it 
can be referred to as a casting. For certain continuous processes, it can be referred to as a profile. Applied with a 
pressure roller, a spray device or manually. This process is generally done at ambient temperature and 
atmospheric pressure. Two variations of open moulding are Hand Layup and Spray-up. Here we are using hand-
layup method. 
 
Types Moulding Methods: 

� Hand layup / Spray type.  
� Injection moulding.  
� Compression moulding.  
� Resin transferred moulding.  
� Reinforced reaction injection moulding.  
� Centrifugal casting.  
� Filament winding.  
� Va - RTM.  
� Pultrusion.  
 

Hand Lay Up: 
The process of applying the resin/glass laminates to the mould manually with brushes and rollers- an 

economical but effective method, requiring no specialized equipment, and therefore the most popular DIY 
method. Hand lay-up is the simplest and oldest open moulding method of the composite fabrication processes. It 
is a low volume, labour intensive method suited especially for large components, such as boat  hulls. Glass or 
other reinforcing mat or woven fabric or roving is positioned manually in the open mould, and resin is poured, 
brushed, or sprayed over and into the glass plies. Entrapped air is removed manually with squeegees or rollers to 
complete the laminates structure. Room temperature curing polyesters and epoxies are the most commonly used 
matrix resins. Curing is initiated by a catalyst in the resin system, which hardens the fiber reinforced resin 
composite without external heat. For a high quality part surface, a pigmented gel coat is first applied to the 
mould surface. Hand lay-up is a simple method for composite production. A mould must be used for hand lay-
up parts unless the composite is to be joined directly to another structure. The mould can be as simple as a flat 
sheet or have infinite curves and edges. For some shapes, moulds must be joined in sections so they can be taken 
apart for part removal after curing. Before lay-up, the mould is prepared with a release agent to insure that the 
part will not adhere to the mold. Reinforcement fibers can be cut and laid in the mould. It is up to the designer to 
organize the type, amount and direction of the fibers being used. Resin must then be catalyzed and added to the 
fibers. A brush, roller or squeegee can be used to impregnate the fibers with the resin. The lay-up technician is 
responsible for controlling the amount of resin and the quality of saturation. shows the basic process of hand 
lay-up. Other fabrication processes such as vacuum bagging, vacuum resin transfer moulding and compression 
moulding can be used with hand lay-up to improve the quality of the finished part or save time.  
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Hand lay-up method: 
Flow Chart: 

 
 
 

Final Composite Plates Of Glass, Palm And Glass (Without Chemical Treatment) Palm And Glass Fiber (With 
Chemical Treatment): 

 

 
 
� To form the fiber layers required shapes and varies techniques. 
� After the forming of the layers then apply resin on the fiber layers. Again do it consequently 

required size and weight. 
 

Data Collection: 
Data collection is the process of gathering and measuring information on variables of interest, in an 

established systematic fashion that enables one to answer stated research questions, test hypotheses, and 
evaluate outcomes. The data collection component of research is common to all fields of study including 
physical and social sciences, humanities, business, etc. While methods vary by discipline, the emphasis on 
ensuring accurate and honest collection remains the same. The goal for all data collection is to capture quality 
evidence that then translates to rich data analysis and allows the building of a convincing and credible answer to 
questions that have been posed. 
 
Types: 

�  Hand layup / Spray type. 
�  Injection moulding. 
 
�  Compression moulding. 
�  Resin transferred moulding. 
�  Reinforced reaction injection moulding. 
�  Centrifugal casting. 
�  Filament winding. 
�  Vacuum - RTM. 
 
Finally choose the hand layup method. Because this  method is  a  simplest for making composites. These 
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methods are more efficient. In this project have used natural fiber. For natural fibers best method hand lay up 
only. So this is more efficient. 
 
Palm Fiber: 

The fiber is extracted from the palm fruit. The chemical compositions of the fiber are α-Cellulose 53.4%, 
Hemi-cellulose 29.6% and Lignin 17%[3]. The amount of Hemicellulose can be decreased by treating with 
strong alkali[3]. The strength of fiber is 

70.8 MPa, Modulus 10.8 GPa and Elongation 34.8%[3]. The strength, modulus and elongation can be 
increased by alkali treatment[3]. The fiber can be dyed with both reactive and basic dye. It can be used instead 
of synthetic fiber where more strength is necessary, e.g. blending with cotton fiber it can be used to produce 
fabric which reduce cost and increase strength. 

 
Characteristics of palm fiber: 

Average fiber length, 300 mm 
Average fiber width, 21.13 microne 
Tensile strength 21.2 (MPa) 
Elongation at break 0.04 (%) 
Specific gravity 2.14 
Water absorption, 24/48 hrs 0.6(%) 
 

 
Bending properties of bamboo 

 

              
 

Glass Fiber: 
 Glass wool, which is commonly known as "fiberglass" today, however, was invented in 1938 by Russell 

Games Slayter of Owens-Corning as a material to be used as insulation.  It  is  marketed  under  the  trade  
name  Fiberglass, which  has  become a generalized trademark. Glass fiber is commonly used as an insulating 
material. It is also used as a reinforcing  agent  for  many polymer products;  to  form  a  very  strong  and  light 
fiber- reinforced  polymer (FRP) composite  material called glass-reinforced plastic (GRP), popularly known as 
"fiberglass". Glass fiber has roughly comparable properties to other fibers such as polymers and carbon fiber. 
Although not as strong or as rigid as carbon fiber, it is much cheaper and significantly less brittle. 

 
Glass fiber: 
Composition: 

E-Glass is a low alkali glass with a typical nominal composition of SiO2 54wt%, Al2O3 14wt%, CaO+MgO 
22wt%, B2O3  10wt% and Na2O+K2O less than 2wt%. Some other materials may also be present at impurity 
levels. 
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Year Height Specific gravity 
Modulus of 
rupture(MPA) 

Modulus of elasticity(MPA) 

 
 
 
One 

Bottom 0.49 110.3  7770 
Middle 0.53 119.3  8680 

Top 0.54 117.2  8929 

 
 
 
Two 

Bottom 0.70 151 10039 
Middle 0.71 151.7 10122 

Top 0.72 160.6 10397 

 
 
 
Three 

Bottom 0.75 186.2 13162 
Middle 0.78 184.8 13410 

Top 0.76 183.4 13307 

 
RESULT AND DISCUSSION 

 
This chapter will elaborate more on  the findings gathered of  this project.  This chapter deals with what are 

the testing going to be do on the composite material (our work piece) , formulae used , calculations and clear 
results.  

he following tests have to be done on the work piece tensile, compressive and impact. 
For the tensile testing of natural fiber, the closest applicable standard used was ASTM D 3822 01 the 

‗Standard for Tensile Properties of Single Fibers‘. This ASTM standard is typically used to quantify the 
mechanical properties of textile fibers and threads, which are often from a natural source, such as flax or 
cotton. This provides a good guideline as it is on the correct testing scale with the fibers being fine in cross-
section. 

 
Conclusion: 

Got excellent result compare to existing projects. The projects are glass and sisal fiber, Bamboo and 
banana fiber, Banana and coir fiber. The following results are to be calculated tensile, compressive and impact 
strengths.Our composite materials are given a good results compare with glass fiber results.Above mentioned 
parameters are going to be improved. Got positive results. So, we can replace our material for helmet materials. 
These composites has less weight and low cost. We have replace this material for the place of using glass 
fiber. To reduce the human deaths in an accidents. 
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