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Abstract: 

Pineapple leaf fibre  (PALF) which is rich in  cellulose, relatively inexpensive and abundantly availab le has the potential for 

polymer reinforcement. The present study investigated the tensile, flexural and impact behavior of PALF reinforced composites as 

a function of fibre  loading. The project work aimed at developing the pineapple leaf fibre rein forced epoxy resin composite on 

different fibre volume ratios of 25%, 30%, 35% and 40% and respectively changing the dimension on all volume of  fibre. The 

fibres are to be in the length of 10 mm, 20 mm, 30 mm and 40 mm. The composites are developed by using compression 

mould ing technique. The developed composites are used to conduct the mechanical tests like tensile test, flexural test and impact 

test. From the results obtained, it seems that pineapple with 20mm length and 35% fibre has the maximum strength. 
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I. INTRODUCTION 

 

The interest in natural fibre reinforced polymer composite 

materials is rapidly growing both in terms of their industrial 

applications and fundamental research. They are renewable, 

cheap, completely or part ially recyclab le, and biodegradable. 

Plants, such as flax, cotton, hemp, jute, sisal, pineapple, ramie, 

bamboo, banana, etc., as well as wood, used from time 

immemorial as a source of cellu loses fibres, are more and 

more often applied as the reinforcement of composites. Their 

availability, renewability, low density, and price as well as 

satisfactory mechanical properties  make them an attractive 

ecological alternative to glass, carbon and man-made fibres 

used for the manufacturing of composites. The natural fibre 

containing composites are more environmentally friendly and 

are used in t ransportation (automobiles, railway  coaches, 

aerospace), military applications, building and construction 

industries (ceiling panelling, partit ion boards), packag ing, 

consumer products, etc.  
 

II. MATERIAL S ELECTION 

 

Raw materials used in this experimental work are,  

 

1. PINEAPPLE LEAF FIBRE: 

Pineapple leaf fibre, which is rich in cellulose, relat ive 

inexpensive and abundantly available has the potential for 

polymer-reinforced composite. The present study investigates 

the tensile, flexural and impact behaviour of pineapple leaf 

fibre composites. Present application of PALF for various 

purposes is textile, sports item, baggage, automobiles, cabinets, 

mats and so forth. 

 

2. RES IN: 

The primary functions of the resin are to transfer stress 

between the reinforcing fibres, act as a glue to hold the fibres 

together, and protect the fibres from mechanical and 

environmental damage. Resins are divided into two major 

groups known as thermoset and thermoplastic. Thermoplastic 

resins become soft when heated, and may be shaped or 

moulded while in a heated semi fluid  state and become rig id 

when cooled. Thermoset resins, on the other hand, are usually 

liquids or low melt ing point solids in their in itial fo rm. When 

used to produce finished goods, these thermosetting resins are 

“cured” by the use of a hardener, heat or a combination of the 

both. 
 

III. FABRICATION OF PINEAPPLE LEAF FIBRE 
 

First we cultivate the pineapple leaf fibre. After cult ivation of 

the pineapple leaf fibre and cutting the fibre for our need 

dimension. The dimensions are 10 mm, 20 mm, 30 mm and 40 

mm. After cutting of these dimensions of fibre and to 

weighted for the corresponding process. The percentages of 

fibres are 25%, 30%, 35% and 40%. Total volume is 300 gm. 

The 25% of the fibre o f in the total volume of p late is 75 gm 

of fibre and 225 gm of resin and  hardener. The mixture of 

resin and the hardener is 225 gm is in the ratio of 10:1. 10 

times of resin and the 1 time of hardener. Resin is 200 gm of 

resin and 25 gm of hardener. The 30% of fibre is 90 gm of 

fibre and 210 gm of the mixture of resin and hardener. In the 

mixture of 10:1, resin is 190 gm and the hardener is 20 gm. 

The 35% of fibre is 105 gm of fibre and 195 gm of the mixture 

of resin and hardener. In  the mixture of 10:1, resin is 177gm 

and hardener is 18gm. The 40% of fibre is 120 gm of fibre and 

180 gm of the mixture of resin and hardener. In the mixture of 

10:1, resin  is 163 gm and 17 gm of hardener. These are all the 

percentage of fibre in the all dimensions of the combination. 

The preparation of the plates is to be in the corresponding 

percentage of 10 mm of fibre to the combination of 25%, 30%, 

35% and 40% of fibre, resin combination. All the 20 mm, 30 

mm and  40 mm fibres are to be combined to the 25%, 30%, 

35% and 40% fibre, resin combination. The corresponding 

percentage of 10 mm to the 25% of fibre is placed in the steel 

plate of 75 gm of fibre and 225 gm of resin and hardener 

mixture is poured in the steel plate. All are set in the plate is 

placed in the compression moulding machine in 100
o 

c at the 

pressure of up to 1500 bar. After one hour it will be 

completely processed and plate will be created. After the p late 

will be cut for the testing of tensile test, flexural test and 

impact test. 
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Table .I. Percentage of fabrication of fibre  

Percentage fibre  Resin (10 times) Hardener 

25% (75 gm) 200 25 

30% (90 gm) 190 20 

35% (105 gm) 177 18 

40% (120 gm) 163 17 

 

IV. METHODOLOGY 

 

1. MANUFACTURING METHOD OF 

COMPOS ITE MATERIAL: 

The various methods are available in manufacturing of 

composite materials. There are compression moulding 

method, hand layup method, open contact moulding, resin 

transfer moulding, etc. we select the manufacturing of cotton 

fabric composite material compression moulding method. 

 

2. COMPRESSION MOULDING: 

Compression mould ing is a technique to develop a variety of 

composite products. It is a closed moulding process with high 

pressure and temperature applications. It consists of two 

plates, the base plate is a stationary and upper plate is 

moveable. The mould used for p reparing composites is made 

from two rectangular chromium plated mild  steel sheets 

having dimensions of 300X300 mm. Matrix (cotton fabric) 

and reinforcement (epoxy  & polyester) are placed in a metallic  

mould whole assembly is kept in between the compression 

moulder. The heat and pressure for our composite is 120 

degree Celsius and 10.342MPa. By  the application of pressure 

and heat the material requires the shape of the mould cavity 

with high dimensional accuracy which depends upon the 

mould design. 

 
Figure.1. Compression moulding working  

 

3. UNIVERS AL TES TING MACHINE: 

Universal testing machine is designed for testing materials and 

other materials under tension, compression, bending, 

transverse and shear loads. The operation of machine is by 

hydraulic transmission of load from test specimen to a 

separately housed load indicator. The hydraulic system is ideal 

since it replaces transmission of load through levers and knife 

edges, which  are prone to wear and damage due to shock on 

rupture of test pieces. Load is applied by historically 

lubricated ram. 

 

4. TENS ILE TES T: 

Tensile testing of specimen prepared according to ASTM 

D3039 was carried out, using universal testing machine. The 

tensile modulus and elongation at the break of the composites 

were calculated from the load-displacement curve. Three 

specimens were tested for each set of samples and the mean 

values were reported. The dimensions of a standard specimen 

for ASTM D3039 are 250X25X3mm. 

 
 Figure.2. Tensile specimen 

 

DIMENS IONS 

Length = 250 mm 

Breadth = 25 mm 

Thickness = 3 mm 

 

5. IZOD TES TING MACHINE: 

This is an ASTM standard method of determining the impact 

resistance of materials. An arm held  at a  specific height 

(constant potential energy) is released. The arm h its the 

sample. The specimen either breaks or the weight rests on the 

specimen. Its impact  energy is determined by energy abs orbed 

by sample. 

 

 

 

 

 

 

 

 

 

 

           

  

 

 

Figure.3. Izod test 

 

6.  IMPACT TES T: 

The impact test specimen prepared according to ASTM D256 

standards. The impact performance of a material falls into two 

areas, the ability to absorb energy during the impact event and 

the residual properties of the material after the impact. The 

impact resistance of a material depends on the capacity to 

absorb and dissipate impact energies. The dimensions of a 

standard specimen for ASTM D256 are 65X13X3 mm. 

 

 
Figure.4. Impact test specimen 

 

DIMENS IONS 

Length = 65 mm 

Breadth = 13 mm 

Thickness = 3 mm 



 

International Journal of Engineering Science  and Computing, April  2017         6616                                                                   http://ijesc.org/ 

V. RES ULT AND DISCUSSION 

 

1. TENS ILE TES T PROPERTIES  

The graph represents the tensile stress for the pineapple leaf 

fibre with epoxy composites based on different composition of 

fibre and resin according to load. In pineapple leaf fibre epoxy 

composites 20 mm and 35% have high tensile stress. 

 

 
Figure.5. Tensile test properties 

 

Table .II. Tensile properties of pineapple leaf fibre  

Dimension 

of fibre  

% of fibre  

25% 30% 35% 40% 

10 mm 925.328 1394.665 1208.523 1472.635 

20 mm 1170.909 1559.839 1916.021 1286.745 

30 mm 1098.861 1522.521 1755.709 1632.135 

40 mm 1238.587 1197.856 1299.907 1546.552 

 

It can be clearly  seen the tensile strength of composites. The 

maximum tensile strength is 1916.021 N for PALF epoxy 

composite in the composition of 20 mm and 35% of fibre 

composite. The maximum elongation of PALF epoxy 

composite is 1.354 mm for the composition of 40 mm and 

40% of fibre composite. 

 

2. IMPACT TES T PROPERTIES : 

The graph represents the impact strength for the PALF epoxy 

composites based on the different composition of fibre and 

resin according to load. 

 
Figure.6. Impact test properties 

 

Table .III. Impact properties of pineapple leaf fibre  

 

Dimension of 

fibre 

% of fibre  

25 % 30% 35% 40% 

10 mm 217 217 317 183 

20 mm 183 267 250 350 

30 mm 183 233 333 300 

40 mm 283 267 200 283 

 

It can be clearly seen the impact strength of composites. The 

maximum load is 350J/m for PALF epoxy composite in the 

composition of 20 mm and 40% of fib re composite. 

VI. CONCLUS ION 

  

For this the mechanical properties of pineapple leaf fibre with 

epoxy is investigated. Then the tensile, flexural and impact 

strength of composites were analyzed and also compared. 

 

 The tensile strength of pineapple leaf fibre epoxy 

composite is high in the composition of 20 mm and 

35% of fibre composite. 

 

 The impact  strength of pineapple leaf fibre epoxy 

composite is high in the composition of 20 mm and 

40% of fibre composite. 
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