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Abstract 

 Kenaf fibre has become one of the best candidates to be used as reinforcement material in polymer 
composite. Two properties of woven kenaf /glass reinforced unsaturated polyester sandwich hybrid composites have 
been experimentally investigated five types of composite laminates were fabricated using a combination of hand lay-
up post cured for 24 hours at room temperature.  The hybrid composites contained 3 fixed layer of glass as a shell, 
one an each side, whereas the number of core kenaf layers was changed in three stages to get S1,S2 composites.  
Beside, in mechanical properties perspective, there are less than 1% reduction In compression strength and 40% In 
tensile strength when compared to pure glass composite. Generally, the results revealed that the best performance 
was observed in SI, which showed a good balance of all mechanical properties determined in this work. 
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1. Introduction 

 

Natural fibers can simply be defined as fibers that are 
not synthetic or manmade. They can be extracted 
from either plants or animals. Currently, industry 
reports identified the fact that natural fiber 
composites sector reached 2.1 billion U$ in 2010, and 
only kenaf production reached one million tons 
annually. This highlights the increasing interest in 
kenaf fiber composites and ongoing researches to 
identify the optimal method [3, 4] or using different 
resin systems  to fabricate it for advanced 
applications. Polymer composites or hybrid 
composites are combinations, which are developed  

 

 

 

 

 

 

by putting reinforcing material in a combination of 
several matrices, when different types of reinforcing 
fibers 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 
posses 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. The quality 
of underlying fiber, fibers strength, the aspect ratio of 
fiber, length, how easily can fiber intermingle, failure 
strain, orientation, and layering pattern of the fibers 
influence the strength of the hybrid composite [10, 
11]. 
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Figure:1 

 

  Figure:2

2. Experimental Setup 

2.1. Materials. The materials used in the present 
study are as follows: woven kenaf fabric and plain-
woven E-glass EWR 400used as a hybrid 
reinforcement and  

Table:1 Composite ratios 

unsaturated polyester as binding resin mixed with 
1.5% wt. of butanox M50 as a catalyst. The materials 
were supplied from ZKK, SDN, and BHD. In this 
study, the fibers used as received without the addition 
of any chemical substances.  Figure1shows kenaf and 
glass fabrics used.

Mechanical Tests. Tensile and compression tests 
were conducted for each group of hybrid composites; 
the tensile samples preparation and testing procedure 
was followed according to ASTM D-3039  with a 
crosshead speed of 2mm/min, while compression 
samples and test follow ASTM D-3410 with a 
crosshead speed of 1mm/min. Both tests were 
conducted using universal testing machine INSTRON 
3382 equipped with 100kN load cell. 

 

The dimensions of tensile samples for a glass-kenaf-
kevlar composite material were 50mm length and 20 
mm wide width and thickness is 13 mm [fig.1]. 

      The dimensions of tensile samples for a glass 
fibre- kenaf composite material final gauge length is 
50 mm and wide width is 13 mm and the thickness is 
5.76mm. 

IMPACT TEST: The izod impact strength of 
composites is tested using a standard impact machine 
as per ASTM D 256 standard. The standard test 
specimen 60mm x 10mm x 3mm cross section. 

 

 

  Figuire:3

Composite sequence E-Glass Kenaf Kevlar epoxy resin 

M1 20% 20% 0 60% 

M2 10% 10% 20 60% 
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III.RESULTS AND DISCUSSION 
REFERENCES 

This chapter presents the results of 
mechanical properties of glass/kevlar fiber reinforced 
epoxy composites.  

The ultimate tensile strength and impact 
strength for different composition of composite 
materials are presented in tables 2-  their variations 
shown in figures 6  respectively. 

MECHANICAL CHARACTERISTICS OF 
COMPOSITES  

ULTIMATE TENSILE STRENGTH: The tensile 
strength of the composite materials depends upon the 
strength and modulus of the fibers, the strength and 
chemical stability of the matrix, the fiber matrix 
interaction and the fiber length. 

Table 2: Comparison of Ultimate Tensile Strength 

From the above result we find out tensile strength of 
sc-10w% and 30w% glass/kevlar fiber epoxy 
composite material is    increased of tensile    load 

and tensile strength   when     compared with other 
composite materials. 

Table:2 Tensile test kenaf/e-glass 

The composites material has increased tensile 
strength and tensile load. 

Table:3 Tensile test kenaf/Kevlar/e-glass 

 For reason the decreases in tensile strengths of the 
composites are probably caused by an incompatibility 
of the other material .The glass/Kevlar fiber epoxy 
composites leading to poor interfacial bonding. 

 

 

 

 

 

Figure.4 Ultimate tensile load for different 
composition of  KENAF/E-GLASS composite 
materials 

 

         Figure.4.1 Ultimate tensile strength for 
different composition of KENAF/E-GLASS 

composite materials. 
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Kenaf/e-glass 

composites 

Tensile load  
N 

Tensile 
strength 
N/mm2 

M1 10589 167.148 

M2 11220 189.349 

M3 10639 169.259 

kenaf/Kevlar/e-
glass 
composites 

Tensile load N Tensile 
strength 
N/mm2 

M1 1308 7.503 
M2 1424 9.302 
M3 1320 7.201 
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Figure.5 Ultimate tensile strength for different 
composition of KENAF/KEVLAR/E-GLASS 

composite materials. 

 

Figure.5.1 Ultimate tensile strength for different 
composition of KENAF/KEVLAR/E-GLASS 

composite materials. 

 

IMPACT TEST: 

Impact strength is defined as the ability of a material 
to resist the fracture under stress applied at high 
speed. The impact load is suddenly applied load & 
therefore it causes vibration of the structure. The 
impact properties of composite materials are directly 
related to overall toughness and composite fracture 
toughness is affected by inter laminar and interfacial 
strength parameters. 

Table:4 Comparison of impact load 

From the above result we find out impact 
load of sc-10w% and 30w% glass/kevlar fiber epoxy 
composite material is increased of impact load. when 
compared with other composites material. The 
composites material has increased impact load. 

For reason the decreases in impact load of the 
composites are probably caused by an incompatibility 
of the other material .The glass/Kevlar fiber epoxy 
composites leading to poor interfacial bonding. 

 

Figure.6 izod impact strength for different 
composition of KENAF/E-GLASS composite 
materials 

KENAF/KEVLAR/E-
GLASS composites 

Izod Impact Value for 3 
mm Thick Specimen in J 

M1 2.216 

M2 2.125 

M3 2.295 

Table:5 Comparison of impact load 

 

Figure.7 izod impact strength for different 
composition of KENAF/KEVLAR/E-GLASS 
composite materials. 
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VIBRATOIN TEST: 

Vibration is a mechanical phenomenon whereby 
oscillations occur about an equilibrium point. The 
word comes from Latin vibration ("shaking, 
brandishing"). The oscillations may be periodic, such 
as the motion of a pendulum—or random such as the 
movement of a tire on a gravel road.  

In many cases, however, vibration is undesirable, 
wasting energy and creating unwanted sound. For 
example, the vibration motions of engines, electric 
motors, or any mechanical device in operation are 
typically unwanted. Such vibrations could be caused 
by imbalances in the rotating parts, uneven friction, 
or the meshing of gear teeth. Careful designs usually 
minimize unwanted vibrations. 

S.no  Depth of 
cut 

Acceleration 
m/s2 

Displacement 
  mm  

1 0.1 mm 11.442 0.363 
2 0.2 mm 7.42 2.881 
Table:6 Vibration test without damping material 

s.no Depth 
of cut 
mm 

Displace
ment 
mm 

Rms 
 

Accelera
tion 
m/s2 

Velocity 
Cm/s 

1 0.5 1.2878 0.455 4.56 0.023 

2 1 0.0431 0.015 0.30 0.104 

Table:7 Vibration test with damping material 

 

 

IV.CONCLUSIONS 

In the present research work glass/Kevlar fiber Epoxy 
based composites added with varying concentrations 
of stitched cross mat (SC-45⁰) and CSM were 
prepared. Fabrication was conducted at room 
temperature by compression molding method. Based 
upon the test results obtained from the different tests, 
several important  

Conclusions can be drawn. 

 The result we find out tensile strength of sc-
10w% and 30w% glass/kevlar fiber epoxy 
composite material is increased of tensile 
load and tensile strength when compared 
with other composites material. 

 

 The result we find out impact strength of sc-
10w% and 30w% glass/kevlar fiber epoxy 
composite material is increased of impact 
load when compared with other composites 
material. 
 
 
 
 
 

 Compared to the GFRP and GFRP 
composites material find out sc-10w% and 
30w% composite materials has increased 
tensile strength, and impact load. So sc-
10w% and 30w% composite materials were 
higher tensile strength, and impacts loading 
than the compare with other material were 
increased.  
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