
International Journal of Materials Science 

ISSN 0973-4589 Volume 13, Number 1 (2018), pp. 1-6 

© Research India Publications 

http://www.ripublication.com 

 

Experimental Investigation of Hybrid Natural Fiber 

Composite Laminate 
 

Md. A. Omer Siddique1,     L. Radhakrishna2,        Bollepelly Manichandra3 

PG Scholar1,  Assistant Professor2, PG Scholar3 

Department of Mechanical Engineering, S R Engineering College, Ananthasagar, 

Warangal, Telangana-506371, India. 

 

 
Abstract 

Now-a-days, natural fiber reinforced polymer composites are increasingly 

being used for varieties of engineering applications due to their many 

advantages. Among all reinforcing fibers, natural fibers have gained great 

significance as reinforcements in polymer matrix composites. Depending upon 

the source of origin, natural fibers are classified as plant, animal and mineral 

fibers. The attractive advantages of natural fibers are their availability, 

biodegradable, renewable, environmental friendly, low cost, low density, high 

specific properties, good thermal properties and enhanced the energy recovery, 

low energy consumption, on-abrasive nature and low cost. The goal of the 

present research work to think about the mechanical conduct of mixture 

characteristic fiber composites. Tests of rice-husk/sisal/kenaf fiber composites 

were set up by utilizing hand layup technique and weight part of fiber and 

matrix was kept at 40% to 60%. Samples  were cut in flat bar shape  

specimens from the manufactured laminate according to Tensile Testing 

standards which is  to be  performed under Universal testing machine 

(UTM),Tensile strength of laminates are observed. Flexure test samples were 

cut in DOG-bone shape performed under ILSS (flexural strength). Finally, the 

Scanning Electron Microscopy (SEM) of fractured surfaces has been done to 

study their surface Morphology.  

Keywords: Natural fibers, biodegradable, Natural composites, Tensile test, 

Flexural test, SEM analysis. 

 

INTRODUCTION 

Among all reinforcing fibers, natural fibers have gained great significance as 

reinforcements in polymer matrix composites. Depending upon the source of origin, 
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natural fibers are classified as plant, animal and mineral fibers. The main advantages 

of natural fibers are their availability, low cost, low density, high specific properties 

and good thermal properties. It presents the research works on the hybrid composites 

and the effect of various parameters on the performance of composites. T. Durai 

Prabhakaran, Tom L. Andersen, C.M. Markussen, [1] studied that tensile and 

compression properties of hybrid and non-hybrid composites performance and found 

that both hybrid composites made by fabrics. V.Naga Prasad Naidu, G. Ramachandra 

Reddy, M.Ashok Kumar [2] studied the thermal conductivity of unsaturated polyester 

based sisal and glass fiber hybrid composite found that as a function of fiber content. 

Y. Cao, S. Sakamoto, K. Goda [3] studied kenaf fiber for purpose of improving 

mechanical properties of natural fiber in preparation of composites, heat and alkali 

treatment to kenaf fibers were performed. Saravana Bavan D and Mohan Kumar G C 

[4] studied about maize fiber and conduct thermo gravimetric analysis and differential 

scanning calorimetric tests on maize fiber and polyester resin coated maize fiber, they 

provide useful information on thermal degradation values of composite. Igor Maria 

De Rosa, Jose Maria Kenny [5] studied morphological, thermal and mechanical 

characterization of okra fibers as potential reinforcement in polymer composites. 

P.Sivasubramanian, M.Thiruchitrambalam [6] studied hybridization of natural fiber 

composites on mechanical properties and found that Hybridization of the composites 

enhanced the mechanical properties both in the dry and wet conditions. Arpitha G R, 

Sanjay M R [7] studied Sisal, silicon carbide and glass fiber hybrid composite found 

experimental that the sisal/Glass composite samples possess good tensile strength and 

can withstand the strength. 

 

EXPERIMENTATION 

Fabrication of Hybrid Composite: 

The fibers (Hibiscus Cannabinus, Rice Husk, and Sisal) were extracted from its bast 

by a conventional process called water retting process. The composites are prepared 

by hand layup technique. The resin and fibers were weighed in the ratio 30:1. Care 

was taken to avoid formation of bubbles. The subsequent fabrication process consists 

of first Wax polish is applied on the surfaces of the base plates and poly vinyl alcohol 

(PVA) is applied with a brush and allowed to dry for few minutes to form a thin layer. 

These two items will help in easy removal of the laminate from the base plates. PVA 

also provides a glossy finish to the surfaces of the laminate.  The unsaturated general 

purpose isopthalic resin is taken along with 2% each of catalyst-methyl ethyl ketone 

peroxide (MEKP) and accelerator- Cobalt napthalate. The catalyst starts the 

polymerization procedure and the quickening agent accelerates this procedure. At first 

the catalyst is included and after that the quickening agent is included next. The 

substance are completely mixed and after that put on the base surface plate and spread 

consistently with the brush. At that point the best base plate that was at that point 
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connected with the wax and PVA is put on the laid tar and a weight of around 100N is 

put over for around 24 hours to permit adequate time for curing and ensuing 

solidifying. The cover arranged was appeared in below figure.  

 

 

 

Tensile Test 

Tensile testing, otherwise called strain testing, is a crucial materials science test in 

which an example is subjected to a controlled pressure until failure. The trials were 

performed on tensile testing machine under axial loading. The lamina was deliberately 

positioned at the focal point of the crosshead with its end faces precisely opposite to 

the longitudinal hub to get exact outcomes. The examinations were directed at a 

consistent crosshead speed 3mm/min. The stress versus strain plots were acquired for 

every lamina example from the programmed automated diagram recorder. Tensile 

failure strength was recorded from machine for all lamina along the length of 

composite. Using recorded data, graphs were prepared for variation of tensile failure 

stress and young modulus. 

Morphology 

For morphological study, Scanning Electron Microscope (SEM) was used to reveal 

the nature of the bond between the fibers and matrix. It is an instrument for obtaining 

micro structural images using a scanning electron beam. In the SEM, a small electron 

beam spot (usually circa 1μm) is scanned repeatedly over the surface area of the 

sample. The importance of SEM is it produces image that likes a visual image of a 

large scale piece which allows the irregular surface of the material to be observed.  
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RESULTS  

Tensile Test 

The Results of tensile test for different short fibers hybrid composites are shown in 

Table: 1 

Thickness 

 

Ultimate 

tensile 

strength 

(MPa)  

Specific 

tensile 

strength 

(MPa/ 

g/cm³)  

Tensile 

Modulus 

(MPa)  

Specific 

Tensile 

Modulus 

(MPa/ g/cm³)  

% of 

Elongation  

 

8mm 8.374 6.97 465.22 387.6 0.9 

10mm 11.795 8.42 739.1 527.9 0.81 

 

Mechanical properties (i.e. tensile) increased when epoxy matrix impregnated with 

10mm fiber thickness. Mechanical properties are increased when fiber thickness is 

further increased. 

 

Flexural Strength: 

Sl. No Sample ID Flexural Load(N) Flexural Strength(N) 

1 8mm Thick hybrid 360 61.36 

2 10mm Thick hybrid 2220 238.55 

 

It is observed that 10mm fiber thick composites were optimal flexural strength than 

8mm fiber thick composites. Further it is observed that more thick composites possess 

higher aforementioned properties than min thick. This is due to the increase of layers 

in laminate fiber characteristics kenaf/rice husk and sisal fiber surface by removing 

hemicellulose and lignin. This surface offers the excellent fiber-matrix interface 

adhesion as a results improved mechanical properties. 

 

Hardness: 

Sl. No Sample Id Hardness(D) 

1 8mm Thick hybrid 84,84,85 

2 10mm Thick hybrid 79,80,80 
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Morphological Analysis 

    

Fig (a) & (b): Micro graph of 8mm & 10mm -Thick Composite 

 

Figure (a) shows the untreated fractured surface of the composites. In case of 

untreated composite lamina, the fiber pullout can be observed in fractured surface due 

to poor bonding between fiber and resin.  

Figure (b) shows the fractured surface of composite. For 10mm thick composite fiber 

surface treatment increases the bonding between fiber resin interfaces and the fracture 

of the fiber occurred instead of fiber pullout. 

 

CONCLUSION 

Hybridization is ordinarily utilized for enhancing the properties and for bringing 

down the cost of traditional composites. The utilization of long strands as 

strengthening agents opens up another way for the use of waste fibers, accessible in 

plenty from fiber and textile enterprises. Composite processing advantages in 

fabricating products of complicated design coupled with greater reinforcement.  

 The properties of long- fiber containing composites depend critically on fiber 

content, orientation and fiber–matrix interface bond strength.  

 Study of the impact of these parameters on the composite properties will be 

exceptionally informative.  

 The natural fiber composites manufactured by hand layup process provides an 

opportunity of replacing existing materials with a higher strength, low cost 

alternative that is environmentally friendly. 

 From the tensile test it was observed that 10mm thick composite has more tensile 

strength i.e. 8.42 Mpa and tensile modulus is 739.1 Mpa. 

 From SEM micro graphs, it is concluded that for 8mm thick fiber composites fiber 

pullout was observed and for 10mm thick fiber composites instead of fiber pullout 

fracture of fiber takes place. 
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