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Abstract— Fibre-hybrid composites are composed of Jute and 

abaca fibers are matrix. Such composites offer more design 

freedom than hybrid composites. The aim is often to alleviate 

the drawbacks of one of the fiber types while keeping the 

benefits of the other. The hybridization can also lead to 

synergetic effects or to properties that neither of the 

constituents possesses. Epoxy resin used as a matrix material. 

The hybrid composite made in different fiber volume fraction 

such as 20% of abaca and 15% of  jute, 15% of abaca and 

25% jute, 17.5% of abaca and 17.5% jute. The mechanical 

properties of this sample investigated according to the ASTM 

standards. From the result it observed that the 12.5% of Kenaf 

and 12.5% of sisal fiber reinforcement showed the highest 

flexural strength among the other fiber volume fraction.  
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I. INTRODUCTION 

Ecological concern has resulted in a renewed interest in 

natural materials for their recyclability, light weight and non 

pollution. Important issues such as recyclability and 

environmental safety need to be addressed when new 

materials and products are introduced and the development of 

natural fiber composites has been a subject of interest for the 

past few years. These fibers are renewable, nonabrasive, and 

can be incinerated for energy recovery since they possess a 

good calorific value and cause little concern in terms of health 

and safety during handling of fiber products. In addition, they 

exhibit excellent mechanical properties, low density and are 

cheap. Known as Manila Hemp Abaca is a hard fibre.  

 Abaca is the strongest of all natural fibers. Abaca 

fiber is extracted from the leaf sheath traditionally by 

stripping using either manual or mechanical process. 

Volcanic areas are suited for abaca cultivation the Philippines 

tropical climate. Jute is a natural fiber popularly known as the 

golden fiber. It is one of the cheapest and the strongest of all 

natural fibers and considered as fiber of the future. Jute is 

second only to cotton in world's production of textile fibers. 

II. COMPOSITES PREPARATION 

Initially the pattern placed on the ground or table, paraffin 

(or) wax applied on the surface of the mould after finishing 

OHP sheet used as that surface. Apply a coating of general 

epoxy resin on the surface and allow adequate time. jute fiber 

placed properly after it as the first layer. Then after adequate 

time the mixture of general EPOXY resin, catalyst (Methyl 

Ethyl Ketone peroxide), promoter (dimethyl aniline) and 

accelerator (Cobalt 93) applied as a binding agents on the 

surface of the jute fiber. Again pour same mixture. Place the 

abaca as the next layer over the resin. Again pours same 

mixture as required quantity. Place the glass fiber over the 

resin mixture surface. Again pour same mixture as required 

quantity. jute fiber placed after it as the last layer. Again pour 

same mixture as required quantity. Place the glass fiber over 

the resin mixture surface. Pour the same mixture again in the 

same ratio. Above all place the glass fiber as the last layer. 

Apply force to this arrangement using hydraulic press. 

III. EXPERIMENTAL RESULT 

Testing result of composite material the various test 

performed in mechanical testing are 

 Tensile test 

 Flexural test 

 Impact test 

A. Tensile Testing 

Tensile testing of specimen prepared according to ASTM D 

3039, using electronic tensile testing machine with cross head 

speed of 2 mm/min and a gauge length of 250 mm. The tensile 

modulus and elongation at the break of the composites 

calculated from the stress strain curve. Three specimens 

tested for each set of samples and the mean values reported. 

The first samples gave good results when compared with the 

other samples. 

 
Fig.1Before test of specimen 

 
Fig. 2: After test of specimen 
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B. Flexural Test 

The flexural test performed by the three points bending 

method according to ASTM D 790, and cross head speed of 

2 mm/min. Three specimens tested, and the average 

calculated. The specimen was freely supported by a beam, the 

heavy load applied in the middle of the specimen, and the 

flexural modulus calculated from the slope of the starting 

portion of the load deflection curve. The first samples gave 

good results when compared with the other samples. The 

tested results are given below. 

 
Fig. 3: Before test of specimen 

 
Fig. 4: After test of specimen 

 

 

C. Impact Test Result 

For analyzing the sudden load carrying capacity of the kenaf 

&sisal fiber reinforced composite samples an impact test 

carried out. The impact test performed according to ASTM D 

256.The specimen clamped into the pendulum impact test 

fixture with the notched side facing the striking edge of the 

pendulum. The pendulum released and allowed to strike 

through the specimen. The tested results are given below. 
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Fig. 5: Before test of specimen 

 
Fig. 6: After test of specimen 

 

 

IV. CONCLUSION 

The Natural Fiber Reinforced Composites tested for its 

tensile strength, flexural strength, impact strength as per 

ASTM D standard (Tensile Test-ASTM D3039, Flexural Test 

– ASTM D790, Impact Test-ASTM D256). From the above 

results it revealed flexural and Tensile strength found that 

highest 15% jute fiber 65% Epoxy 20% abaca Composite. 

From the result it observed that the flexural strength increased 

with increasing jute & abaca volume fraction. This is due to 

complete filling of voids in the matrix by jute particles. The 

flexural strength found that highest 15% jute fiber 20 % abaca 

65% Epoxy composite. The impact strength was found that 

highest 20 % jute fiber 15 % abaca 65% Epoxy composite. 

The Tensile strength was found that highest 15% jute and 20 

% abaca 65% Epoxy composite. 

REFERENCES 

[1] Prabakaran, J., S. Gopal, K. Kannan, P. Ramesh, S. 

Muralidharan, J. Prabakaran, S. Gopal, K. Kannan, P. 

Ramesh, and S. Muralidharan. "Study the Mechanical 

Properties of Hybrid Reinforced Epoxy 

Composites." International Journal 3 (2016): 173-175. 

[2] Prabakaran, J., S. Santhosh, C. Saravanakumar, R. Selva 

Rabins, and S. Sudhanraj. "Investigation of Mechanical 

Properties in Areca (Betel Nut) and Sisal Fiber with 

Epoxy Composite." Journal for Research| Volume 3, no. 

02 (2017). 

[3] Rangaraj, R., J. Prabakaran, S. Gopal, K. Kannan, and P. 

Ramesh. "Dynamic Mechanical Properties and Glass 

Transition Temperature Analysis of Kevlar/Glass Fiber 

Epoxy Hybrid Composites." 

[4] P.Samivel, S.Gopal, J.Prabahkaran, K.Kannan, 

Investigate the Effect of Mechanical and Water 

Absorption Behavior of Kenaf and Banana Fiber 

Reinforced Composites for Sustainable Development. 

International Journal of Applied Engineering Research 

ISSN 0973-4562 Volume 10, Number 9 (2015). 

[5] J.Prabakaran, K.Kannan, S.Gopal, S.Palanisamy, 

Experimental Investigation of Mechanical Properties of 

Basalt Fiber Reinforced Vinylester Composites, 

International Journal of Science Engineering and 

Technology Research,Vol 3 Issue 12 Dec 2014 

[6] T.Kirubagaran, D.Murugesan, A.Naveenkumar, 

J.Prabakaran, Analysis of Mechanical Properties of 

Mudar/Coir Hybrid Vinylester Composite Materials, 

International Journal of Innovative Research in Science, 

Engineering and technology, Vol. 4, Special Issue 6, 

May 2015. 

[7] “Jute Geotextiles and their Applications in Civil 

Engineering (Developments in Geotechnical 

Engineering)” by Tapobrata Sanyal. 

[8] Harish, S., Peter Michael D., Bensely A., Mohan Lal D., 

Rajadurai, A. Mechanical property evaluation of natural 

fibre coir composite. Materials Characterization, 2009, 

60, 44-49. 

[9] Gassan G, Mildner I, Bledzki AK. Influence of fiber 

structure modification on the mechanical properties of 

flax fiber-epoxy composites. Mechanics of composite 

materials, 1999; 35, 5: 435-440. 

[10] M and Karahan N. Investigation of the tensile properties 



Investigation of Mechanical Properties of Hybrid Jute Fiber Abaca Fiber with Epoxy Composite Material 

 (IJSRD/Vol. 7/Issue 01/2019/309) 

 

 All rights reserved by www.ijsrd.com 1173 

of natural and natural/synthetic hybrid fiber woven 

fabric composites. Journal of Reinforced Plastics and 

Composites 2015; 34(10): 795–806. 

[11] Sukru Yetgin, O zlem C， AVDAR, Ahmet C， avdar, 

The effects of the fiber contents on the mechanic 

properties of the adobes, Construction and Building 

Materials 22 (2008) 222227. 

[12] Hussein A. Shnawa, 1 1Nadum A. Abdulah and 2Faise 

J. Mohamad Thermal Properties of Low Density 

Polyethylene with Oyster Shell Composite: DSC Study 

World Appl. Sci. J., 14 (11): 1730-1733, 2011 

[13] Lefan Li1, Zongqiang Zeng2, Zhifen Wang1*, Zheng 

Peng2*, Xiaodong She3, Sidong Li3 and Jieping Zhong3 

Effect of Oyster Shell Powder Loading on the 

Mechanical and Thermal Properties of Natural 

Rubber/Oyster Shell Composites Polymers & Polymer 

Composites, Vol. 25, No. 1, 2017 

[14] Asheesh Kumar1 and Anshuman Srivastava2 

Preparation and Mechanical Properties of Jute Fiber 

Reinforced Epoxy Composites Ind Eng Manage, an open 

access journal Volume 6 • Issue 4 • 1000234 ISSN: 2169-

0316 

 


