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Abstract— Development of hybrid composites with natural 

fibers and epoxy as a fillers is a feasible substitute material 

for engineering applications. Because of their highest specific 

strength, light weight and low cost, the natural fiber Hybrid 

composites are numerous provocative. In this paper the 

hybrid composite are in the form of Banana/Coir fiber, other 

combinations such as sisal/glass fiber, and natural 

rubber/glass fiber can be used. In this paper properties of the 

composite materials are explained. Epoxy resin is used as 

binder in a natural hybrid composite. In the natural hybrid 

composite epoxy resin will produce the strong bond in the 

hybrid materials. By filling the filler in to the natural hybrid 

composite material we can upgrade the execution of hybrid 

composites. Natural fiber hybrid composite materials have 

great application in engineering material in many 

applications. 
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I. INTRODUCTION 

Natural fibers and epoxy as fillers is a feasible substitute 

material for engineering applications because of their 

advantages over other available materials. Natural fiber 

hybrid composites are easily available, ecofriendly, fully 

biodegradable and renewable [1]. In engineering applications 

commonly used natural fibers are banana, cotton, coir, sisal 

and jute etc. [2]. The natural fiber hybrid composites have 

better properties than synthetic fibers [3].The development in 

hybrid composite materials increases their performance 

.Hence it is used as the reinforcement of two or more fibers 

in a single polymeric matrix; this advanced material system 

is called as hybrid composites with a large variety of material 

properties [4]. 

A. Definition 

Composite materials consist of two or more materials each 

constituent has separate phases. Composites are materials that 

consist of strong load carrying material is known as 

reinforcement which is mixed in weaker material is known as 

matrix. Reinforcement gives strength and rigidity and also 

helps to support structural load. The matrix is mixed with 

reinforcement which gives the position and orientation of the 

reinforcement. Hence, the composites maintain their 

individual, physical and chemical properties. Hybrid 

composites produce properties better than single fiber 

composite [5]. 

II. TYPES OF COMPOSITE 

For the simplification, composites can be a category in to 

groups depends on the nature of the matrix [3].The different 

fabrication methods are used; it depends on physical and 

chemical properties of the matrices and reinforcing fibers. 

The three different types of composite according to the 

reinforcing phases are as reinforced fiber composites, 

reinforced flake composites and reinforced particle 

composites. 

. 

Fig. 1.1: Types of Composites [10] 

Composites mainly consist of fiber and matrix. 

Fiber gives strength and rigidity and also helps to support 

structural load. The matrix is mixed with reinforcement 

which gives the position and orientation of the reinforcement. 

The fiber can also carry the loads in the longitudinal 

direction. In the composite banana fiber, glass fiber, 

polyester fibers, coir, jute etc. these types of natural fibers 

are used as a reinforcing material. The flakes will be more 

or less oriented in a plane so such composites often have the 

behavior of biaxial oriented material. Flake composites have 

good mechanical properties as compared to the other 

composites. In particulate composite fiber is made from 

pieces of fiber. Different size fiber pieces are randomly 

distributes in particulate reinforced composites. The different 

fabrication Methods are used according to physical and 

chemical properties of the composite. 

 
Fig. 1.2: Types of FRPs a) Discontinuous fibers b) 

Discontinuous fibers c) Continuous fibers [10] 

A. Natural Fibers Composites 

Natural fibers include those made from plant, animal and 

mineral sources. Different type’s natural fibers are as 

follow: 

1) Animal Fiber: Animal fibers are obtained from the 

animals .This fiber generally contains proteins; 

examples mohair, wool, silk etc. Animal hairs are the 

animal fibers obtained from animals or mammals. E.g. 

Sheep’s wool, goat hair, alpaca hair etc. Silk fibers are 

the fibers obtained from dried saliva of bugs. The birds 

fiber is called as Avian fibers, this fiber obtained from 

birds e.g. feathers and feather fiber. 

2) Mineral fiber: Mineral fibers are obtained from 

minerals these fibers are slightly modified before 

application. Different types of mineral fiber are as 
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follows: Asbestos is the only one natural mineral fiber 

which is obtained from natural resources. The other 

mineral sources is slightly modified before use such as 

ceramic fiber etc. 

3) Plant fiber: Plant fibers are obtained from plant. Plant 

fiber mainly contains cellulose: examples include 

cotton etc. Paper and cloth are manufactured by using 

cellulose fiber. The different types of Plant fibers are 

as: seed fiber, leaf fiber and skin fiber. 

At the starting of the 20th century electrical 

applications component is fabricated by mixing wood or 

cotton fiber as reinforcement and phenol or melamine   

formaldehyde as a resins because this composite has non-

conductive and heat-resistant properties. When the load 

sustaining capacity and dimensional stability is required 

then natural fiber composites are mostly used. Natural fiber 

composites are also used for structural purposes. 

III. MANUFACTURING OF COMPOSITE 

During the fabrication of composites with thermoplastics 

matrix materials, composite material is first produced after 

that desired shape separately given to composite. The 

process of giving desired shape to composite after 

fabrication of composite may change the properties of 

composite because of different factors such as fiber length 

reduction, change of fiber orientation etc. In the fabrication 

of composite material large number of process are required. 

The selection of a particular manufacturing method mainly 

depends on matrix and the shape of final product. “Wet‐
forming” processes are used for manufacturing thermo set 

composites, or processes which used premixes. In this 

process, resin in fluid form is used during process forming 

the final product. The resin gets cured in the product while 

the resin is “wet”. This curing may be aided by application 

of external heat and pressure. 

A. Manufacturing of Laminates 

1) Material Selection: 

a) Matrix Material: 

In this Epoxy resin 520 is used as resin and PAM is used as 

hardener. This resin is mixed with epoxy hardener in the 

ratio of 10:1.The density of Epoxy resin is1.22 g/cc. The 

mixture of Epoxy resin and hardener is continuously stir 

before fiber mats placing in the matrix material. After 

fabrication each laminate is kept under constant pressure 

near about 24hr in the mold for curing after that laminate is 

also cured at room temperature at least for 12 hrs. 

b) Fiber Material: 

The banana fiber is obtained from banana plant, which has 

been collected from local sources. The extracted banana 

fibers are dried in sun about eight hours after that it also kept 

in oven for 24 hours at 105° C to remove water content from 

fiber. Coir fiber is manually extracted from the husks. For 

the coir fibers alkaline treatment is required to remove the 

unwanted contaminates from the fiber. In the coir wax, 

lignin, oils and other fiber constituents are present which 

effect on the bonding of composite. This contaminates can 

remove by alkaline treatment .For this purpose coir is 

treated with 1%NAOH. 

 

2) Fabrication: 

a) Theory: 

In a conventional method products are manufactured from the 

base metal. In conventional method first raw material is 

prepared and from raw material final product is obtained. In 

contrast, the same is not necessarily in composite materials. 

The matrix and fibers are used as raw materials in the 

composite. This raw material is processed to produce 

composite plate. The individual constituent’s properties are 

different from composite material properties. In the 

composite fabrication a number of laminates are fabricated 

and from which final product is cut according to requirement. 

The choice of a specific production method strongly depends 

on chemical attributes of matrix, and also the nature of final 

product’s shape. “Wet‐ forming” processes, is used for 

thermo set composites. In thermo set, resin in fluid state is 

used, while forming the final product. The wet resin which in 

fluid, necessary to gets cured in the product .This curing is 

obtained by application of external heat and pressure. 

3) Methods of Manufacturing: 

a) Hand‐ Layup: 

At the starting of fabrication wax is applied inside the mold 

for easy removal of laminate from mold. After that Fibers are 

placed in mold and resin is applied with the help of spray gun 

or brush. In composite long fiber or short fibers are used for 

fabrication. When fiber having long length at that time fiber 

placed at different angles in mold means orientation must 

considered. Another type of fiber is a particulate fiber, in this 

case fiber orientation is not considered. For this type of fiber, 

fibers are randomly placed in mold and resin is applied after 

each layer of fiber. When resin is applied with the help of 

brush, bubbles are formed in a mold and it’s necessary to 

remove bubbles it may cause porosity in composite. For this 

purpose, serrated roller is used, this roller is moved in mold 

surface which help remove the air bubbles and also increased 

wetting of fibers. For the short length fibers manual method 

of layup can be used. 

 
Fig. 3.1: Hand Layup Process [1] 

B. Advantage of Hand Layup Process 

1) This method is suitable for large and products with 

silhouette surfaces 

2) This method requires limited capital expenses 

3) This method requires less production lead time and setup 

cost is also less. 

4) In this method trained and skilled personnel is not 

required. 
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5) It is flexible  process because it accommodate changes in 

design 

6) In this process by using molded‐ in inserts complex 

feature can be fabricated. 

C. Limitations of Hand Layup Process 

1) It is not suitable for large volume production 

2) Labor intensive 

3) It is time consuming process because it takes long cure 

time. 

4) In this method all process depends on manual skills 

hence quality control is difficult. 

5) Product is fabricated by open molding process hence one 

good molding surface and other rough surface is 

obtained. 

6) In this process, wastage of material is high. 

IV. CONCLUSION 

Based on the review, the conclusions are as follows: 

 When two or materials are combined then it makes them 

versatile material in the field of engineering and 

technology. 

 The hybrid composite has better strength as compared to 

single fiber composite. 

 Epoxy resin can be used instead of polyester resin and 

vinyl ester resin. 

 Combination of natural fibers with synthetic fibers 

decreases the maximum absorption and increases the 

mechanical properties of composite. 
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