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ABSTRACT 
Now-a-days the composite materials are most commonly used in various fields. The major role of composite material is weight of 
the component is reduced and strength of the component is increased. Composite materials are used to reduce the weight. Most of 
the countries are like to make a composite material based on these types of natural fibers, because which is low cost and easily 
available. The main characteristics features of these natural fibers are more strength and less weight. Mainly these natural fibers 
are used in automobiles. Natural fibers of Sisal fibers and coir fibers are used in this project. Sisal and Coir fibers are cut into 3mm 
and 5mm length of fibers and fiber volume fraction Specimen1 [3mm] Sisal (80%) - coir (20%), Specimen 2 [5mm] Sisal (80%) - 
coir (20%). Sisal and Coir fibers were mixed with Araldite resin for the manufacture of composite plate by hand lay-up process and 
cut into that as per ASTM for testing the materials like Tensile test, Impact test, Compressive test, and Flexural test. Compare the 
properties of both 3mm and 5mm length of fibers and showing the best result of those fiber lengths for varies tests. 
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INTRODUCTION 
 

 Composites are nothing but the combination of two (or) more materials in which one of the materials, called 

the reinforcing phase, which is in the form of fibers, sheets, or particles, and is embedded in the other materials 

called the matrix phase. The reinforcing material and the matrix material can be metal, ceramic, or polymer. 

Composites typically have a fiber or particle phase that is stiffer and stronger than the continuous matrix phase 

and serve as the principal load carrying members. The matrix acts as a load transfer medium between fibers, and 

in less ideal cases where the loads are complex, the matrix may even have to bear loads transverse to the fiber 

axis. The matrix is more ductile than the fibers and thus acts as a source of composite toughness. The matrix 

also serves to protect the fibers from environmental damage before, during and after composite processing. 

When designed properly, the new combined material exhibits better strength than would each individual 

material. Composites are used not only for their structural properties, but also for electrical, and thermal 

applications apart from this, it has wide applications in automobiles because of its less weight-high strength 

 

Material Selection: 

 The suitable materials are selected for this project, the materials are given below 

Sisal fiber 

Coir fiber 

Araldite resin 
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Sisal Fiber (Aimtdr 2014): 

 Sisal fiber is one of most commonly used natural fiber and very easily cultivated. It is highly renewable 

resource of energy and low maintenance cost with minimum wear and tear it’s have more strength. it’s the 

leading material for agriculture because of this fiber is have a more strength, durability, ability to stretch. It is 

used in automotive friction parts like brakes and clutches. 

 

Coir Fiber: 

 Coir or coconut fiber is a natural fiber and it extracted from husk of coconut, which is harder. The coir fiber 

is relatively waterproof and its resist ant to damage by saltwater. It’s used I automobile industries and 

packaging. It’s widely available and environmentally friendly. It’s have a stronger and living without oxygen. 

The coir fiber is used in floor mats and doormats brushes and ropes. Mostly the coir fiber is used in erosion 

controls river side and hillsides. It’s have a more strength and high abrasion resistance. 

 

Araldite Resin: 

 A new synthetic resin adhesive for bonding material. Which is used to make a strong bond between two 

materials, the resin and hardener mixed together before using for make a strong bond. Heat is not required for 

curing purpose and improves the strength of the bond, depends upon the volume fraction the hardener and resin 

is mixed. This most commonly used to join together two sections. 

 

Die Preparation: 

 First of all the mould for the composite is prepared. We have to prepare moulds of size 210 x 150 x 30 mm 

for the preparation of required composite. A clean smoothed surfaced mild steel plate is taken and washed 

thoroughly. We give a cover to the steel plate with a non-reactive thin plastic sheet. The Steel plate was covered 

with a mould release sheet. 

 

 
 

Fig. 1: Moulds for Making Composite Plates 

 

Volume Fraction Calculation: 

 Volume of fiber + Volume of matrix =1 

TO find density of Composite: 

ρ c=ρ f * v f + ρ m* V m 

ρ c =Mc / Vc 

To find Volume of composite: 

Vc =L * W* T 

To find Mass of composite: 

Mc= ρc * Vc 

To findWeight percentage of fiber: 

% Wf =ρf/ ρc * Vf 

Wf= % wf * Mc 

To find Weight of matrix: 

Wm = % Wm* Mc 

Where, 

ρc =Density ofcomposite 

V c = Volume of Composite ρf = Density of fiber V f = Volume of fiber 

ρm = Density of matrix 

V m = Volume of matrix 

M c = Mass of Composite 

Wf&Wm= Weight of fiber & Matrix 

 

Preparation of Resin And Hardner: 

 The making of good composite the measurement of the samples should be accurate and the mixture should 

be very uniform. We take accurate amount of araldite resin and hardener which we have calculated. Then this 
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mixture is stirred thoroughly till it becomes a bit deep. Bit extra amount of hardener is taken for the wastage in 

the process. Hardener should take very closely because little extra amount of hardener can spoil the composite. 

 

 
 

Fig. 2: Preparation of resin 

 

 
 

Fig. 3: Preparation of hardener. 

 

Manufacturing Of Composite Plate By Using Hand Lay – Up: 

 At the beginning we cut the SISAL fiber and COIR fiber to 3mm and 5 mm respectively. Then we both the 

fibers were weighed based on volume fraction calculation and resin’s weight was also calculated. Resins used 

were ARALDITE. In that resin there will be hardener and resin, they were measured separately. They will be 

mixed in a bowl in the ratio of 1:1. Both will be mixed and stirred till it becomes like a white cream. Then the 

calculated fiber is added to the bowl and mixed up in hand by using safety gloves. They are mixed till a warm 

heat is felt in our hands. Then the mixed fiber is placed inside a mould for getting the shape. Ramming is done 

on the top to make good surface finish without ups and downs. A heavy weight is placed at the top to get it 

fixed. After one and half days the plate will be ready, then it is taken and grinding is done on the sides for good 

surface finish. After cutting the plate in ASTM standard, the plate is given for testing. 

 

 
 

Fig. 4: fibers 
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Fig. 5: Mixing the resin and fibers 

 

 
 

Fig. 6: Making molding 

 

 
 

Fig. 7: Applied a load on the die. 

 

 
 

Fig. 8: Composite plate 

 

Impact Test: 

 Impact is a single point test that measures a materials resistance to impact from a swinging pendulum. 

Impact is defined as the kinetic energy needed to initiate fracture and continue the fracture until the specimen is 

broken. This test can be used as a quick and easy quality control check to determine if a material meets specific 

impact properties or to compare materials for general toughness. The standard specimen for ASTM is 64 x 12.7 

x 5 mm. 

 

 

 

 



442           G. Velmurugan et al., 2017/Advances in Natural and Applied Sciences. 11(6) Special 2017, Pages: 438-444 

Table 1: impact test value 

Sample No Izod Impact Value in J 

1 1.50 

2 0.60 

3 1.25 

4 1.10 

 

 
 

Fig. 9: Impact specimen (5mm) 

 

 
 

Fig. 10: Impact specimen (3mm) 

 

 

 
 

Graph. 1: Izod Impact Value in J 

 

 
 

Graph. 2: Izod Impact Value in J 
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Compressive Test: 

 The compression strength is the capacity of a material or structure to withstand loads tending to reduce size, 

as opposed to tensile strength, which withstand loads tending to elongate. Compressive strength is a key value 

for design of structures. It is measured on a universal testing machine. Ultimate compressive strength of a 

material is that value of uniaxial compressive stress reached when the material fails completely. The standard 

specimen for ASTM is 153 x 25 x 5 mm. 

 

 
 

Fig. 11: Compressive specimen (3mm) 

 

 
 

Fig. 12: Compressive specimen (5mm) 

 
Table 2: Compressive test value 

Sample CS Peak load Compressive  

No Area [N] strength[N/m  
    [mm2]    m2]  

1   175.00   3949.692   22.573   

2   175.00   4623.198   26.418   

3   175.00   6759.904   38.632   

4   175.00   6030.079   34.463   

 

 
 

Graph. 3: Compressive strength [N/mm²] 
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Graph. 4: Compressive strength [N/mm²]  

 

Conclusion: 

 The mechanical properties of sisal and coir natural fibre composites were prepared by Araldite resin matrix. 

The composite were prepared with different volume fractions. The following conclusions are made from the 

results and discussion. 

 The result of fiber volume fraction 80% of sisal fiber and 20% of coir fiber with araldite resin in 5mm 

specimen, same process of mixing sisal and coir fiber with araldite resin in 3mm specimen that two specimen 

were tested.Based on their property impact and compressive test the fiber length of 5mm best strength compare 

to 3mm fiber in graph.4. 

 

 
 

Graph. 5: Comparing The Testing Results  
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