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Abstract— Sisal fibre has become one of the best 

candidates to be used as reinforcement material in polymer 
composite. Three properties of woven sisal, flax and rice husk 
have been experimentally investigated three types of 
composites laminates were fabricated using combination of 
hand up method. This composite contained 3 fixed layer sisal, 
flax and rice husk. The result obtained from this work can be 
used to predict the flexural and hardness integrity point of 
view the behavior of sisal based reinforced composites with 
high flexural capability and hardness extend the design 
envelope of this class of natural fibre reinforced materials. 
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INTRODUCTION 
Composites with natural fibre reinforcement are currently 
considered amongst the most promising structural materials 
in structural materials in sustainable engineering 
technologies. Typical example of natural fibre reinforcements 
used in composite construction vary from sisal [1],flax[2]and 
rice husk[3] fibre. The latter are extracted from sisal plant 
leaves in the shape of bundles. Typical tensile, flexural and 
impact values reported in open literature. The mechanical 
responses at different cycles fatigue loading of natural fibre 
reinforced composites is an 

 
 

 
Important aspects to access their feasibility in board 
 
Structural application. Thermosetting based composites 

with sisal fibre reinforcements at different weight fraction 
have been tested under tensile, impact, hardness and flexural 
at loading ration equal. Notably, significant shifts on the 
epoxy polymers were recorded as a consequence of the impact 
loading. The energy dissipated per unit volume in samples 
loaded at75%of tensile strength showed a significance 
decrease between initial and after from the same loading 
ratio. The corresponding damping capacity for the untreated 
epoxy resin samples loaded at 90% of their tensile strength. 
The objective work described in the paper is so further 
explore the tensile, hardness, impact and flexural behavior of 
sisal, flax and rice husk fibres subjected in this case. The 
statical analyses of the properties of natural fibre of 6 samples 
is first illustrated, showing the consistency of stiffness, 
strength and failure to strain of the samples reported in this 
work compared to data publicly available.by putting 
reinforcing material in a combination of several matrices, 
when different types of reinforcing fibres are embedded in a 
single matrix or when there is a mix of both aforementioned 
approaches. How these hybrid composites behave is very 
dependent on the reinforcing fibers used In the matrix and 
will possess their advantages and disadvantages [8, 9]. 

 
One good thing with hybrid composites is that advantage of 

other fibers can overcome the disadvantage of one of the 
fibers used in the composite. This capability of hybrid 
composites makes it possible to find the best regarding 
quality, lightweight, and cost. 

 
 
2. Experimental Setup 

2.1. Materials. The materials used in the present study are as 
follows: woven sisal, flax and rice husk used as a hybrid 
reinforcement and underlying fibre, fibres strength, the aspect 
ratio of fibre, length, how easily can fibre intermingle, failure 
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strain, orientation, and layering pattern of the fibres influence 
the strength of the hybrid composite [10, 11]. Unsaturated 
polyester as binding resin mixed with Hardener. In this study, 
the fibres used as received without the addition of any 
chemical substances.  
 

 
Figure1.shows sisal, rice husk and flax fabrics used 
 

 
Figure.2 

3. MECHANICAL TEST 

Tensile and compression of hybrid composites; the tensile 
samples preparation and testing procedure was followed 
according to ASTM D-3039 with a cross head speed of 2 
mm/min, while compression sample and test follow ASTM 
D-410 with a cross speed of 1mm/min. both tests were 
conducted using universal testing machine ISTRON D-332 
equipped with 100KN load cell 

The dimensions of tensile samples foe sisal, rice husk and 
flax composites materials were 50mm length and 20mm wide 
width and thickness is 13mm. 

The dimensions of tensile samples for a sisal, rice husk and 

flax fibre composite material final gauge length is 50mm and 
wide is 13mm and the thickness is 5.76mm. The composition 
of the composites are shown in table. 
 
4. TESTING RESULTS 

 
SAMPLE NO TENSILE 

 STRENGTH(MPa) 
  

sample A 41.6 
  

sample B 33.2 
  

sample C 23.1 
  

sample D 25.4 
  

sample E 19.8 
  

sample F 36.4 
  

 
SAMPLE NO HARDNESS VALUE 

  
sample A 61 

  

sample B 53 
  

sample C 67 
  

sample D 62 
  

sample E 59 
  

sample F 39 
 
 

SAMPLE NO IMPACTSTRENGTH  

 (kJ/m2)  
   

sample A 36.8  
   

sample B 29.5  
   

sample C 32.65  
   

sample D 37.5  
   

sample E 39.45  
   

sample F 30.8  
   

  
 SAMPLE NO FLEXURAL 
  STRENGTH(MPa) 
    

 sample A 85.4  
    

 sample B 92.5  
    

 sample C 121.4  
    

 sample D 79.5  
    

 sample E 77.8  
    

 sample F 79.5  
    

GROUP FLAX SISAL RICE 
HUSK 

EPOXY 

A 10% 
( 8 LAYERS) 

25% 
(150 GMS) 

5% 
(30 GMS) 

60% 
(360 GMS) 

B 10% 
(8 LAYERS) 

20% 
(120 GMS) 

10% 
(60 GMS) 

60% 
(360 GMS) 

C 10% 
(8 LAYERS) 

15% 
(90 GMS) 

15% 
(90 GMS) 

60% 
(360 GMS) 

D 10% 
(8 LAYERS) 

10% 
(60 GMS) 

20% 
(120 GMS) 

60% 
(360 GMS) 

E 10% 
(8 LAYERS) 

5% 
( 30 GMS) 

25% 
( 150 GMS) 

60% 
(360 GMS) 

F - 40% 
(240 GMS) 

- 60% 
(360GMS) 
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4.1. GRAPHICAL RESULTS. 

 
 

5. MECHANICAL CHARACTERISTICS OF 
COMPOSITES 

 
5.1. TENSILE STRENGTH: The tensile strength of the 

composite materials depends upon the strength and modulus 
of the fibres, the strength and chemical stability of the matrix, 
the fibre matrix interaction and the fibre length. 

 
5.2. HARDNESS STRENGTH: the hardness strength of 

the composite materials depends upon the strength and 
modulus of the fibre, the strength and chemical stability of 
the matrix, the fibre matrix interaction and fibre length. 

 
5.3. IMPACT STRENGTH: The impact strength the test 

measures the energy absorbed by the fractured specimen the 
low-velocity impact response (up to 3.7 m/sec) of a variety of 
materials and components can be tested with charpy, izod or 
punch-shear test fixtures. 
 

6. CONCLUSION 
In the present research work Sisal, Rice husk and Flax 

fibre composites were prepared. Fabrication was conducted at 
room temperature by compression moulding method. Based 
upon the test results obtained from the different tests, several 
important 
 

 The result we find out tensile strength, hardness 
strength, impact and flexural strength of Sisal, Rice 
husk and Flax fibre epoxy composite material is 
increased of tensile load, hardness strength, impact 
and flexural strength when compared with other 
composites material. 

 Based on the test analysis of the new composite 
material which is fabricated with an ingredient of 
treated SISAL, FLAX, RICE HUSK fibre and 
EPOXY resin have higher strength than the other 
composite materials. Since the SISAL, FLAX, RICE 
HUSK fibre is conventional in nature it is very 
cheaper and easy to fabricate and use. 

 Because of the strength of the material it is applicable 
in the field of automobiles. The Interiors components 
in the automobile can be replaced by SISAL, FLAX, 
RICE HUSK composites by two reasons namely, low 
cost, ease of decomposability and high strength. 
Since this new material is flexible in environment 
and eco-friendly they do not promote any 
environmental pollution and the wastage materials is 
also used in the environment. Flexural strength 
results indicate that the aspect ratio of fibre fraction 
particles was too low to allow for a precise 
characterization of their flexural strength. Impact 
test indicates that they are more flexible due to high 
strain values and reduction of resonant amplitude 
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