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Abstract: Thisarticle presents the mechanical properties of glass fiber reinforced plastics with multi fillers.
Coconut shell powder, tamarind seed powder are used as fillers in glass fiber reinforced plastic Fillers are added
to the material with fiber filler ratio of 100:1.The tensile properties and flexural properties are studied. With filler
content, the material exhibits an improvement in their mechanical properties like tensile modulus and flexural
modulus. It was identified that the material with the tamarind seed powder shows better tensile strength when
compared to other combinations of fillers and fiber.
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INTRODUCTION with rice husk is added as a filler it improved properties

In recent days the use of bio materials in composite and thermal properties [5]. In addition, experimental
technology has been increased drastically because of investigations on certain lignocellulosic fillers such as
environmental concerns and to make it bio degradable or sugarcane bagasse, rice husk, coconut coir, egg shell and
recyclable. The addition of fillers to composite material the influence of filler content, shape, size and chemical
have a great impact in terms of mechanical properties. composition on prevalent mechanical properties like
Fillers can be widely classified into organic and inorganic tensile, flexural, impact and fracture toughness have been
fillers. The commonly used inorganic fillers are carbon carried[6-9].
black, silica, calcium carbonate. The advantages of using
natural fillers are strong and rigidity of material, light MATERIAL AND METHODS
weight, environmentally friendly, economical renewable
and abundant resource. The disadvantages of using Material Preparation: The composite material used in the
natural fillers are degraded by moisture, poor surface present investigation is fabricated by hand lay-up
adhesion to hydrophobic polymers, non-uniform filler process. Consider four types of composite laminates, Viz,
sizes, not suitable for high temperature application, glass/epoxy, glass-coconut shell/epoxy, glass-Tamarind
susceptibility to fungal and insect attack [2]. Many seed powder/epoxy, (glass-Coconut shell-50% + Tamarind
natural fillers have been tried so far and they have given seed powder – 50%)/epoxy are fabricated.
a good improvement in mechanical strength. A date palm The E-glass fiber, woven roving mat, plain weave,
wood powder used as filler increased flexural strength. 900GSM from SB composite, Chennai, India. Epoxy
Flexural strength increased by two times when compared (Araldite (LY556)) and Hardener (HY951) are used as a
to a conventional low density polyethylene composite resin system. The mixing ratio by weight offiber to resin
material [1]. Polypropylene with 15% Ground talk and rice and resin to hardener are maintained 1:1 and 10:1,
husk powder as filler increased its young’s modulus and respectively. The Glass-coconut shell/epoxy laminates
flexural modulus, but yield strength and elongation at was prepared by adding of filler 1%of the weight  ratio
breaking decreased [3]. Rice husk and soya  bean   protein and respectively for all the panels. The laminates of
concentrate increased the mechanical properties such as 300x300mm are made by hand lay-up technique. The cast
bond strength and water resistance [4.]. When sea shell of each composite was cured under a load of above 24

like tensile strength, impact resistant, erosion resistant
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hours before it was removed from the mold. Then this cast
was posed cured in the air for another 24 hours after
removing it out of the mold.

Filler Preparation: The two different kinds of filler is
used for the present study such as Coconut Shell and
Tamarind seed.The fillers are grinded using a grinding
machine from their respective raw materials. Then the filler
powder is filtered using Nano filter.

Material Testing
Tensile Test: The composite materials fabricated is cut
into a required dimension using water jet cutting. The
tensile test specimen is prepared according to the ASTM
D3039 Standard. The dimensions, gauge length and
Cross-head travel speeds are chosen according to the
ASTM 3039. A tensile test involves mounting the
specimen in a machine and subjecting it to the tension.
The testing process involves placing the test specimen in Fig. 2: Tensile test specimen
the testing machine and applying tension to it until it
fractures. The tensile force is recorded as a function of the Flexural Test or Three Point Bending  Flexural  Test:
increase in gauge length. During the application of The flexural specimen are prepared as per the ASTM D790
tension, the elongation of the gauge section is recorded standards. The 3-point flexure test is the most common
against the applied force. flexural test for composite materials are shown in Fig.3.

The tensile test is performed on the Universal Testing Specimen deflection is measured by the cross head
Machine (UTM) Make FSA (Model: M100). There are four position. Test results include flexural strength and
different kind of specimen consist of Conventional GFRP, displacement. The testing process involves placing the
The second specimen consists of GFRP-Coconut shell, test specimen in the universal testing machine and
The third Specimen consist of GFRP-Tamarind seed applying force until it fractures and breaks. The specimen
powder and Fourth specimen consist of GFRP-Coconut used for the conducting the flexural test is presented in
Shell-Tamarind Seed Powder. The fabricated specimen for Fig. 4. The test iscarried out in ambient condition.
tensile test is presented in Fig. 1 and Fig. 2. The
experiments are repeated for several times and the average
values are used for discussion.

Fig. 1: Specimen dimension Fig. 3: Universal Testing Machine
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Fig. 4: Flexural test specimen considered.

RESULTS AND DISCUSSIONS

In the present study of natural filler are added to the
glass fiber reinforced composite materials and their effect
on mechanical properties is evaluated and their properties
are compared. The test results for the tensile and flexural
for the four varieties of the hybrid composite samples are
presented in table 1.

Tensile   Properties:   The   different   composite
specimen are tested in universal testing machine (UTM)
and the samples are left to break till the ultimate tensile
strength occurs. Stress-strain curve plotted for the
determination of ultimate tensile strength and elastic
modulus. The load with respect to the displacement for
different combination of composite specimen is presented
in Fig. 5.

The results  indicated that GFRP-Tamarind Seed
Pwd+ Coconut shell Pwd specimen gives better tensile
strength than the other three types of composites

Table 1: Quasi – static testing result for Glass Fiber, Glass/CoconutShell, Glass/Tamarind pwd, Glass/Tamrd-50% + CS-50%

Tensile Strength Tensile Modulus Flexural Strength Flexural modulus 

S.No. Material Mpa Gpa Mpa Gpa

1. Glass Fiber 242.555 42.395 426.119 25.603365

2. Glass/Coconut Shell 210.284 34.566 445.203 23.299416

3. Glass/Tamarind pwd 323.948 43.825 419.199 25.783026

4. Glass/Tamrd-50%+CS-50% 339.223 38.532 329.301 21.19884

The  addition  of  Glass/Coconut   shell  Pwd
specimen shows comparatively low tensile strength than
the other composite consider. The GFRP-Tamarind Seed
Pwd+ Coconut shell Pwd hybrid composites perform
better than the conventional Glass specimen. The
comparative results of the different composite specimen
tested are presented in Fig. 6. The ultimate tensile
strength (UTS) of the Glass conventional composite,
Glass/Coconut shell Pwd composite, Glass- Tamarind
Seed Pwd composite and Glass-Tamarind Seed Pwd+
Coconut shell Pwd composite are in the range of 242.55
Mpa, 210.28 Mpa, 323.94 Mpa and 339.22 Mpa
respectively. The results indicated that the Glass-
Tamarind Seed Pwd+ Coconut shell Pwd outperformed the Fig. 5: Load vs Deformation
other types of composites tested.

Figure  7.  Give  the  stress-strain curve for the Flexural Properties: Flexural strength determines the
different  composite  materials  tested.  The results capability of laminated composite to with stand the
indicate the same trend as that of the load Vs bending before  reaching  the  breaking  Point.  Fig.8.
displacement curve. Was  plotted  based  in  the  flexural testing of composite.
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Fig. 6: Tensile load comparison of different composite
material

Fig. 7: Stress vs strain curve for tensile test Glass/Coconut shell Pwd composite, Glass- Tamarind

Fig. 8: Load vs Deformation for flexural test

It shows the Load Vs displacement curve for different the India, for financial support and we thank theDepartment
Glass conventional composite, Glass/Coconut shell Pwd of Aeronautical Engineering, Hindustan University,
composite, Glass- Tamarind Seed Pwd composite and Chennai for providing the lab facilities for thisresearch
Glass-Tamarind Seed Pwd+ Coconut shell Pwd  composite work.

Fig. 9: Flexural strength comparison of different
composite material

are  in  the  range  of  426.119  Mpa,  445.203   Mpa,
419.199  Mpa  and  329.30  Mpa  respectively. This
indicates  that,  hybrid  Glass  coconut  shell
comparatively shows high flexural strength. The average
values observed   for   different   samples   is  presented
in Fig.9.

CONCLUSION

The   glass   conventional   composite,

Seed  Pwd    composite    and    Glass-Tamarind    Seed
Pwd + Coconut shell Pwd composite samples are
fabricated. The hybrid composites are subjected to
mechanical  testing  such  as  tensile,  flexural  test are
carried out. Based on the results, the following
conclusions are drawn. The result indicates that Glass-
Tamarind Seed Pwd 50% + Coconut shell Pwd 50%
composite materials shows maximum tensile strength and
can hold the strength up to 339.223 Mpa. The glass
coconut shell mixture, composite sample is capable having
a maximum flexural strength with a 10.312 mm
displacement with 3.508 KN
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