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Development and Analysis of Sisal Fiber and Amla
Powder Natural Hybrid Composite
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Abstract-This paper aims on study of new types of natural
hybrid composites. Many researchers are focusing on
natural fiber composites but it is found that natural hybrid
composites have better mechanical properties and better
strength. The advantages like biodegradability, low cost of
material, excess weight reduction, ecofriendly, renewable
also helps to make them more noticeable. In this project
fiber powder combinations of amla and sisal are used in
which weight of fiber is kept same and powder percentage
varied which gives more advantage than fiber-fiber hybrid
composite due to smaller size of powder bonding strength
increased and micro level bonding achieved.From these
combinations of fiber and powder are manufactured by
weight of amla powder 30% and micro analysis by
considering different micron sizes 0-100,100-200,200-300 is
made without disturbing weight of fiber and powder in two
orientations Zero and Ninety degree.For 30% powder with
ninety degree orientation gives best strength than others
also in case of micro analysis 0-100 micron size with ninety
degree and 30% powder gives the best results of strength.

Index Terms-Hybrid natural composite, Sisal-Amla, degree,
scope, micron size, comparative analysis, Tensile Strength,
Flexural Strength.

I INTRODUCTION

Now a days car body parts including chassis in sport cars,
cycles and bicycle parts are made using composites along
with missiles, automobile and aircraft applications.
Composites are used in a wide variety of applications,
including aerospace, automotive parts, energy, marine,
military,architecture,infrastructure, ~ aeronautical,  ship
buildings, bath tubs, hot tubs, electrical boxes, circuit boards
and sports applications like hockey sticks, golf clubs. The
composites based on natural fiber reinforcement have
generated wide scope for research and engineering in the
last few decades because of their specific properties and
application like small density, high specific strength, low
cost, light weight, recyclability, biodegradability and
environment friendly and have earned a special category of
natural green composite [1-5]. The various advantages of
hybrid composite such as biodegradability, renewable, low
cost, eco-friendly and comparable high mechanical
properties make them more noticeable and affordable in
certain projects.

Problems associated with industrial and general applications
are studied and modified area of hybrid natural composites
is selected for better conclusions.
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Tensile strengths, Flexural strengths and wear(%) of all
specimens are tested and reached at effective conclusion to
get best composition and best results by studying different
compositions and comparative analysis of it [6-18].

Fig.lPIatés with decided configurations

Il. Methodology
1.Drying of Powder-The drying of the powder is done for
eight to ten hours in hot sun rays and it is found that the
moisture present inside the powder is almost removed
because the weight of the powder remains same. The weight
reduction in powder is recorded and it is found that out of 1
kg Powder 8-10 gm weight is reduced.

2. Grain Size Testing and separation-At the start of project
after drying of powder the grain size testing of the powder is
performed by using Sieve Shaker’s machine. The sensitivity
of this is in microns. By performing experimentation it is
found that average grain size of the Amla Powder lies
between 105-125 microns. This powder is divided into 3
types-less than 100 microns, 100-200 microns and above
200 microns for preparation of specimens using different
micron sizes.

3. Fiber Extraction-Fiber extration plays very importat role
in selection of best fibers from available fibers.In this
process sisal fibers of long length are collected separated
and bundle of it is made.The fibers selected are good and
with less defects.
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4. Chemical Treatment and Woashing-There are several
methods and chemicals from which chemical treatment can
be done. Chemical treatment is required for straightening
and increasing strength of fiber. It is observed from few
literatures that chemical treatment plays important role in
increasing flextural and other strengths of fiber by reducing
lignin percentage of fiber. The chemicals which are most
commonly used for chemical treatment are NaOH, KCL,
CCI3, Benzyl Peroxide, Hydrogen Peroxide etc. Out of these
chemicals NaOH and hydrogen peroxide are used for
chemical or sometimes called bleaching treatment. This
treatment is done using 10% Hydrogen Peroxide.

5.Washing and Drying-Washing of fibers is also very
important .After performing every chemical treatment all
fibers are washed with distilled water for 2-3 times for
removing sticky chemicals on fiber if remained after
chemical treatment. Drying under sun is made for 10-12
hours after every washing.

6.Pressing of Fiber-After chemical treatment the important
part is pressing of fiber. The fibers are made straight and
then pressing of fiber is done using electric iron for
converting fibers into straight and long length fibers are
made straight. Then after proper pressing these fibers are
bundled using rope.

7. Preparation of mould-As shown in figure-1 mold is
prepared and the actual model is as shown in figure-2.This
mold is prepared for hand layup process and it is performed
while preparing hybrid composites specimens.Such 18
combinations are made as shown in figure-3.

8. Hand Layup Process-The specimens are prepared using
hand layup proces.In this fibers are arranged in orientation
and the mixture is applied before and after on it.

Fig.-2Laser Cutting
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9. Laser Cutting-The Samples for the Tensile Test as well as
for the Flexural Test are prepared using laser cutting
machine for cutting with precision as shown in figure 2.The
specimens cut are as follows.

I
il

Fig.-3 Samples cut for tensile test

Fig.-4Samples cut for bend test

Il. RESULT AND DISCUSSION

1. Testing and comparative analysis

After completion of cutting of specimens as per standards
the samples are decided to test under different loading
conditions. The tests decided are tensile, and flexural test.
All samples were collectively checked for damages.
Possible cracks before testing were checked. The defective
samples are removed and reformed from specific plates for
better accuracy in testing of samples.

2. Graphs of test for 0 and 90 degree orientations
The following graphs are comparative graphs showing

results of tensile, and bending test. From all graphs it is clear
that as powder percentage increases strength increases and
the less micron size showing best results of strength and in
case of orientations the strength of ninety degree specimen
is more than zero degree specimens with similar
composition.
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material behavior is good for bend test than tensile test
and also it is found that with increase in powder
percentage strength increases.
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