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Abstract. The jute mat fibers are fabricated with several layers of fiber with opposite orientation in 

addition with coconut shell powder and resins. In current trends, metallic components are replaced 

by natural fibers because of the inherent properties such as light in weight, easy to fabricate, less 

cost and easy availability. This material has high strength and withstands the load. In this 

investigation the plates are made without stitching the fiber. The result of tensile strength and 

flexural strength are compared with nano material (coconut shell powder). 

 

1. Introduction 
The study or research on the influence of jute fiber without coconut shell powder is very less. Jute is one 

of the most cost effective and the toughest of all natural fibers [7, 8, 9, 10] .The epoxy and coconut shell 

powder added the aim of evaluating the efficiency of increasing the reinforcing mechanism able to 

improve the delamination resistance of laminates[5]. Mohan and Kishore in 1985 reported that jute 

performed well as a core material in jute-glass hybrid laminates. They investigated flexural properties and 

compressive properties of the jute-glass reinforced epoxy laminates concocted by a filament winding 

technique using flat mandrel [11, 12]. 

This is focused on two classes of cross ply stacking sequences [0/90]2s [90/0]2s arranged that the role 

of controlling damage progression of laminates and their capability to reduce the impact sensitivity. The 

flexural strength is reduced due to the addition of coconut shell powder.  

The impact energy is higher than threshold level and delaminations are sufficiently developed. 

[0/90]2slaminates on the other hand, stress concentration regions generated by the quality of good mixing. 

In another study it was given good aesthetic nature and capable of preventing the initiation and spread 

of delamination, it induces a clear reduction of damage area when the fabrication is made by water 

abrasive jet machine. The plates are easily fabricated without any damage by water jet machine with fine 

accuracy. It is demonstrated that predicting the influence of adding coconut shell powder in different 

percentage pattern. The variable factors such as types of fiber, resin, lay up configuration and mixing ratio 
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of powder, loading conditions, etc. without stitching the jute mat, the considerable tensile strength/flexural 

strength obtained. 

 

2. Experimental Investigation 
This paper discusses about the fabrication of jute mat composite with/without coconut shell powder and 

about the tensile strength/flexural strength obtained. The composite plate specimen with different 

orientation was fabricated by manned method. The tensile specimens are fabricated as per ASTM standard 

by abrasive jet machine. Fractographic analysis was conducted on the specimen after testing, which were 

investigated for failure mode by Scanning electron microscope (SEM). 

 

3. Manufacturing methods 
The aluminum plates were taken as mold size (500X500X10mm). The sizes of plate (300X300X3mm) 

rubber mold were placed over them. To avoid sticking on to the plate a small quantity of monsion polish 

was added. Then resin with hardener was applied in a ratio of 10:1 placing the first jute mat, then applying 

the brushing by rotter processing. Then the second jute mat was placed over this. Add resin gently, then 

remove the air bubble by pressing the surface by hand brushes and repeat the same process for 4 jute 

mat[6]. Placing the 100kg weight over the aluminium plate and allowed to cure for the period of 3 hours. 

Similarly the coconut shell plates are prepared (the mixing is an epoxy resin / hardener/coconut shell 

powder 15% of total weight taken for mixing). 

 

4. Tensile testing 
Tensile testing is a testing procedure done to calculate the material's property's ability to resist tensile 

forces, deformation and flexural failure. The test is conducted in UTM (Universal Testing Machine). 

 

 

Figure.1 Tensile Specimen 

 

 
Figure.2 Flexural Specimen 
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Figure.3 Flexural Specimen 

 

 

 

 

 

 
Figure.4 Universal Testing Machine 

 

The tensile test specimen/flexural specimen were fabricated in the abrasive water jet machine as per the 

standard as shown in figure 1. The tensile specimen subjected to uniaxial loading in a universal testing 

machine as shown in figure 4. 

 

5. Results 
The tensile test/flexural test results are tabulated as shown in the table. This indicates that the tensile and 

flexural test are increased in coconut shell powder added plates. 
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Table.1  Tensile & Flexural strength of specimen 
Sl.no Composite plate Ultimate tensile strength Flexural strength 

1 Jute mat without 

coconut powder 

1475 0.140 

2 Jute mat with coconut 

powder 

1848 0.170 

 
Comparing the characterization of jute mat composite plate with coconut powder is higher tensile/flexural 

strength. 

The fractography images obtained from the scanning electron microscope (SEM) shows lack of 

bonding and failure due to fiber pull and breakage. In this case the plate without nano particle is in lack of 

bonding properties. Whereas in the case of coconut shell powder and epoxy mixed with jute mat is a 

perfect bonding between resin and fiber and thereby no delamination occurs. 

 
 

  

 
Figure.5 This figure shows that the jute fiber with the cross stitching with coconut shell powder particle 

as a function of SEM image. 

 

6. Conclusion 
The tensile test and flexural test were conducted and the results are compared. The composite plate 

without powder is less tensile and less flexural whereas proper mixing of coconut shell powder will give 

good tensile strength and flexural strength and further the laminate improve the tension and the 

delamination properties. The tensile specimen opted for fractographic studies will indicate the influence of 

nano particle will improve the tensile and flexural character of natural fibers. This is also a green 

composite of hybrids. 
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