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Abstract

In this frame work is mainly focused for developing of green and
sustainable materials , in previous years, bio degradable natural and bio
fiber composite materials are attracted a great attention from research and
innovation fields . for improving their mechanical and wear ,tribological
properties , such as strength consideration , yield , frictional, and resistant
against wear, making a good and suitable and user friendly materials for a
long life and usage of wastage and recycle point of view for industrial and
aerospace applications, these ecofriendly materials gives more strength
than synthetic ands and plastic materials .as for taking the basis of recent
and related investigations found in the literature, an overview focused on
mechanical , wear ,thermal characteristics of bio degradable based natural
fibers and different waste fibers is presented. The aim is to introducing
of eco material and develop superior properties it is only possible for

preparation of bio degradable epoxy from the natural wastages and acid
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Article History treatment method for preparation of this epoxy, the main focusing for
highlighting the upmost suitable future research directions to achieve a
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complete framework on the wear behavior of many possible bio

Revised: 30 April 2022 degradable natural fiber composite materials. Using hand layup method
the fabricated rectangular objective are plan for its tribological behavior

Accepted: 15 June 2022 such as friction, wear & tearand machining of composites for joining .

Publication: 19 August 2022 ) ] )
Keywords used: Epoxy, natural fiber, composites, polymer matrix,

mechanical properties

1. Introduction

For the most part, a composite is characterized as comprising at leasttwo distinct materials. An
illustration of an ordinary composite is a fiber-built-up polymer (FRP), where the polymer goes
about as lattice, and the strands go backas the support. The framework ties the strands together
somewhat like glue and makes them more impervious to outer harm. The grid is here delicate in
contrast with the filaments, so when joining both of them, mechanical properties (firmness,
strength, sturdiness, and so forth) is required to expand, contrasted with the network material. The
properties are frequently anisotropic as in filaments regularly are situated in the same direction
(unidirectional), subsequently excellent properties in the fiber course. It is feasible to accomplish
near isotropic properties if the strands are arbitrarily located in a multifaceted framework
(multidirectional). These sorts of composites made of polymer latticesare called PMCs (Polymer
grid composites). There are likewise different composites, like MMCs (metal network composites)
and CMCs (clay frameworkcomposites). Composites are typically utilized for supplanting metals
since they are similarly solid yet a lot lighter. This theory is, anyway, to examine PMCs.

Composite materials are a huge kind of materials that are by and by open to humankind in
immense sum. Recently, many glasses supported by fiber composite materials have been
comprehensively used in flying and vehicle organizations. Composite materials are huge for
mechanical, science, and primary engineers. Material analysts use them on a great deal of building
and various applications. These materials have transformed into the alternative of standard

fundamental materials, for instance, steel, wood, or metals, in multiple applications.
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Natural Fibers:

Plants, creatures, and geographical cycles deliver the filaments. They can be usedas a part of
composite materials where the direction of strands changes the properties. In addition to monetary
considerations, the usefulness of fiber for business purposes depends on such characteristics as
length, strength, malleability, flexibility, scraped spot obstruction, receptivity, and different
surface properties. Most material filaments are thin, adaptable, and generally solid. As a result, they

stretch when under strain and return to their original lengthafter the pressure is relieved.

Figure 2: jute

Researchers and industry are taking a keen interest in the utilization of regular fibers for the support
of composites. Natural filaments enjoy numerous critical upper hands over manufactured strands. As
of now, many sorts of regular strands have been examined for use in plastics, including flax, hemp,

jute straw,
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Composite

Composite includes various materials with unmistakable properties to make anunrivaled and
extraordinary material. Composites are assembled by support or by kinds of network in which
fortifications are load conveying component though grid material assist them with keeping in
wanted area and become load move medium among support and frame work. Fiber build up
composites are acquiring interest in different application, however their development is restricted
because of strength. Hybridization of fiber is a way to deal with cause composites to harden by
consolidating diverse sort of fiber and these mixture composites offer great mechanical properties
contrast with non-half breeds composites. Blending of fiberin unit grid, mixture fiber supported
composites offer wide scope of mechanical properties. Mixture composites enjoy a few three
primary upper hands overcomposites which made of utilizing one kind of fiber support. In the first
place, they furnish new freedom to architect for certain one of kind properties. Second, successful
expense usage of costly strands can be brought by somewhat trading them to most economical
filaments. Third, they give assorted blend of mechanical properties like malleability, strength and
solidness. Additionally, half breed composites are weight saving, improvement of fractural strength,
decrease in score affectability, great effect obstruction, longer weakness life contrasted with

composite which made of single support.
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Figure 5:. Composite material.

A "Composite™ can be characterized as where at least two unique materials are trulyjoined together.

2. Literature survey

N. M. Mathur and K. Bairwa [1] has lifted the research and industrial attention towardsthe growth of
natural fiber-based on green composite material. Research is going on todevelop newer fiber-reinforced
plastic composites to replace metals and alloys.

Cost and quality control of natural filler reinforced composite is the major stone to use as alternative
material by product designers and manufacturers. Besides all these, the main motive is to fabricate an
economic natural fiber-based composite material for commercial usage.

A. Moudood et. al.[2] analysis that the utmost environmental circumstances, e.g. hotness,
moist, frosty situations, in between others, can diminish the mechanical characteristics of
organic-composites when these are exposed to cruel conditions. In submerged usage, the
life cycle of a composite can shorten likewise.

B.

S. Nunna et. al.[3] found that hybrid composite is fabricated by consolidating at least two strands in a
single matrix. These composites produced from unnatural strands, organic strands, and by a mix of both
organic or unnatural strands.

The outcome showsthat the handling of organic strands with NaOH plays a significant job in enhancing
the Interfacial bond among strands and matrix in this manner upgrading the mechanicalproperties.

N.V. Nayak. [4] discovered that fiber-reinforced polymer composite materials got quickly gaining
ground as a favored material for the development of aircraft, spacecraft. In an overall examination, it
was discovered that composite materials offerhigh fatigue and corrosion resistance. The materials have a

high strength to weight proportion. So, they are most appropriate for different aviation applications.
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3. Methodology
Stage 1: Collecting data and information about the composite materials and theirbehavior towards
given conditions.
Stage 2: Select the epoxy material and its hardner, natural fiber used and othercomponents.
Stage 3: Select the method to prepare the composite and i,.e, Hand layup method. Stage 4: Arrange
the components and materials according to the method procedure and make the composite.
Stage 5: Then it will be examined under the desirable tests like tensile, flexural, Hardness, wear,
thermal tests.
Stage 6: Tensile, flexural, hardness, wear tests are carried as per ASTM standards ASTM D638,
ASTM D790, ASTM D2240, ASTM D1044 respectively.

Stage 7: The fabricated composite material is then analyzed by using above testResults.

4. Materials
Epoxy LY556, Hardener HY 951, glass fiber, Kusha fiber

5. Fabrication of composite specimens (hand layup).

Figure:6. Hand layup method

After fabrication specimens are cut form sheets according to the ASTM statndards165mm long,
12.5mm in width and 4mm in thick are fabricated for tensile testing. 2100mm long, 25mm width
and 4mm in thick are fabricated for flexural testing.63.5mm long, 12.36mm width and 6mm thick

are fabricated for impact testing.
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6.Preperation of specimens.
Figure 7: Specimens

1T: Normal type natural fiber specimen for tensile test (30 x 3.3) mm.
1B: Normal type natural fiber specimen for flexural test (30 x 3.3) mm.
2T: Matt type natural fiber specimen for tensile test (30 x 4.6) mm.
2B: Matt type natural fiber specimen for flexural test (30 x 4.6) mm.

7. Mechanical tests

Tensile testing
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Pin on disk tribometr

20 = Sample
15 A B Test parameter
10 A Initial
weight(g)
5 . H Final
weight(g)
0 - = Weight
loss(%)
Sample 1Sample 1

Fire point test

Temperature °q Results

100 Test piece is not exposed to heat

200 Test piece is started slowly exposed to heat

300 Test piece is started slowly exposed to heat

400 Test piece is started completely exposed to heat & ash observeq

8. Results and Discussion.

The two different composite specimens were tested in the universal testing machine to find the tensile
properties. It was observed that the tensile strength and yield strengthof the Sample 2 was found to be
of the highest value of 75.225 (N/mm?) and 58.6 (N/mm?) and percentage of elongation is 5%.
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9. Conclusion
The natural fibers have been successfully reinforced with the epoxy resin by simple wet hand
lay-up technique. The aim of this project is to find the tensile, flexural strength, hardness and wear

resistance and fire point of natural fiber reinforced bio- composites.
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The present work has been done with an objective to explore the use of Kusha fiber
strands+glass fiber, matt type kusha fiber+glass fiber and kusha fiber+wood powder+glass fiber
are manufactured using hand lay-up method. Epoxy is used as matrix in the reinforced composite.
And investigated the mechanical properties like tensile, flexural, wear, hardness number and fire
point of composites. This work is focused to find the best composite amomg the two combinations.
After all the tests has performed on the speciemens the matt type kusha fiber+glass fiber shows a
best result in the tensile strength wear resistance, hardness test and as well as flexural strength. For
the above investigations we are proposed the MATT TYPE KUSHA FIBER having good

mechanical properties when comparing with other results.
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