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Abstract

Over the last two to three decades composite
materials have been used tremendously in
many engineering fields due to the proven fact
that the composite materials provide high
stiffness and high strength to weight ratio.
Modern composite materials constitute a
major proportion of the engineering materials
ranging from those used in day-to-day use
products to those used in highly sophisticated
applications. Natural fiber composites are one
among them. This review paper deals with the
universal review report on natural fiber
composites. Also, this paper deals with the
applications of natural fiber composites.

1. Introduction

1.1 Composite-An Overview

Composites are materials which are made
from two or more constituent materials which
are significantly different in physical and
chemical properties, that when combined,
produce a material with characteristics
different from the individual components. The
most widely used definition of composites
which has been postulated by Jartiz is
“Composites are multifunctional material
systems that provide characteristics not
obtainable from any discrete materials,
different in composition and characteristics
and sometimes in form”. The individual
components maintain their physical and
chemical identities, yet their combination
performs a function which cannot be obtained
by each constituent acting singly.
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1.2 Natural fiber reinforced composites

Natural fibers have recently become popular
and attractive among researchers, engineers
and scientists as an alternative to fiber
reinforced polymer composites. Conventional
fibers such as glass, aramid and carbon fibers
are being replaced by the natural fibers due to

their low cost, fairly good mechanical
properties, high specific strength, non-
abrasiveness, eco-friendly  and bio-

degradability characteristics. The natural fiber
composites are used in the construction of
railway coaches, aerospace vehicles, also used
in military applications, packaging, building
and construction industries.

1.3 Classification of Natural fibers

Generally, natural fibers are classified into
three main groups or categories namely:
Vegetable fibers (cellulose), Animal fibers
(protein) and Mineral fibers. The broad
classification is given below:

Vegetable (cellulose) I Animal (protein) |

| Mineral ﬁbcrs]

Stalk | |Cane, grass,
and reed

Cotton || Flax Sisal Wheat | | Bamboo | | Lamb wool A§bcslos
Kapok || Hemp Abaca Maize Bagasse Goat hair Fibrous
Jute | |Henequen|| Rice Horse hair brucite
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2. Application and Merits of
natural fiber composites
2.1 Application of Natural fiber

composites

The natural fiber composites can be used as a
cost effective material for the following

application:

(a) Building and construction industries.

(b) Electric devices such as electrical
switches, cables.

(c) Storage devices such as bio-gas
containers, grain storage silos, post-boxes,
milk-boxes.

(d) Used for military vehicles where high

strength and stiffness is required.
Also used to manufacture gift articles with
perfect aesthetics.

()

2.2 Merits of Natural fiber

composites

The main advantages of natural fiber
composites are as follows:

(@) Low specific weight resulting in higher
specific strength and stiffness than glass
fiber.

Natural fiber is a renewable source and
the production of natural fiber composites

require less energy.

(b)

(c) Involves low investment cost.

(d) Natural fiber composites possess good
thermal and  acoustic insulating
properties.

(e) Reduced tool wear and healthier working
condition.

3. Literature Survey

Engineers, researchers have started to focus on
the natural fiber composites which are also
known as biocomposites. The natural fiber
composites are composed of natural or
synthetic resin reinforced with natural fibers.
Natural fibers possess more superior properties
when compared to other conventional fibers. A
keen interest is shown towards natural fiber
reinforced polymer composites both in terms
of their industrial  applications and
fundamental research. Natural fibers such as
jute, sisal, abaca, pineapple and coir are now-
a-days used as reinforcement and filler in
composites. The most commonly used natural
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fiber is the banana fiber. The reinforcement of
banana fiber into a rubber matrix increases the
hardness of the composite and this is related to
strength and toughness [1]. It has been proved
that composites made from starch and
cellulose fibers have improved mechanical
properties because of good fiber-starch
interactions. Grinding of sugarcane bagasse
fibers to micron size without delignification
significantly improves the resistance of starch
films to moisture uptake and also improves the
mechanical properties [4].

Natural fibers or biological fiber reinforced
composite possess the potential to enhance the
mechanical and physical properties of
composites and makes the composite suitable
for a wide range of potential applications [5].

Most natural fibers are moisture sensitive and
sometimes  their strength can change
drastically when the natural fiber absorb or
desorbs moisture. In order to increase the
moisture sensitivity some physical treatment
and chemical modification is necessary. The
natural fiber composites made by pultrusion
will be a good choice for manufacturing
construction board, insulation board and can
also be used as reinforcement for other
structural materials [7].

The waste involved in the production of
natural fiber reinforced composites can be
easily disposed and is also economical [2]. It
has been reported that hybridization of natural
fiber composites with some amount of
synthetic fibers makes the natural fiber
composites to be more suitable for technical
applications such as automotive applications
[3]. Banana fiber with high specific strength
can be utilized to produce light weight
composites which can be used to manufacture
light weight automobile interior parts [6].

Kenaf fiber (a natural fiber) is considered as a
cellulosic source with economic and ecological
advantages. The energy utilized for producing
1kg of Kenaf fiber is less when compared to
the production of same quantity of glass fiber
[10]. It has been investigated and reported that
treatment of sugarcane bagasse fibers with
sodium lignosulphonate  (NaLS) solution
strengthens the interactions at the interface of
the fiber and matrix [8].
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The reinforcement of sugarcane fibers in the
tapioca starch as the matrix material several
environmental benefits can be achieved. The
sugarcane fiber cellulose (SCFC) possess good
specific  strengths,  impact  resistance,
economical viability, low weight and low
density. The combination of SCFC as
reinforcement fiber, tapioca as the matrix
material and glycerol as plasticizer can be used
produce a composite which can be used as
alternative materials for food packaging
application [9].

It has been reported that Starch/banana fiber

composites and starch/bagasse fiber
composites can be manufactured by
compression molding in the presence of
commercial glycerol and crude glycerin

respectively as plasticizers [12]. It has been
reported that the moisture absorption
capability of the natural fiber reinforced
composites is increased with an increase in the
loading of fibers in the composite. Also, the
cellulose fibers from sugarcane bagasse can be
used as reinforcing filler in high density
polyethylene (HDPE) composites [11].

4. Conclusion

A significant amount of research work has
been carried out in the field of natural fiber
composites and yet more investigations has to
be made with respect to Sisal, Roselle polymer
composites. Composites made from sugarcane
bagasse and from banana fibers are becoming
popular among industries and researchers. This
is due to the fact that the raw materials are
readily available and also it is cost effective.
One of the most important reasons for the
increase trend in the production of natural fiber
composites is due to easy and economical
disposal of the wastes. There is a lot of scope
in the future for researchers and industrialists
in the field of natural fiber reinforced
composites.
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