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ABSTRACT

This paper reviews the researches in the field of making green composites reinforced with bast fibers
obtained from natural resources. The aircraft indoor structures are made from either aluminium or by using the
composite materials. Aluminium is used as the earlier method of manufacturing the structures and the composite
materials were used currently due to their high strength and good properties. The carbon composites are used for
the reduction of airframe weight and these materials can provide strength to weight ratio than metals, enhanced
aerodynamic efficiencies, and lower manufacturing costs. Glass fiber composites have been used in aerospace
applications since the mid-20" century due to their low cost. The inorganic materials such as carbon filler, glass
fiber produce residues with toxic byproducts during manufacturing process. Hence there is much need to overcome
those technologies to avoid the increasing of environmental pollution. The agro waste composite materials are eco
friendly, economically fit as well as disposable material. Bast fibers such as kenaf, hemp, flax, sisal etc., are more
and more often applied as the reinforcement of composites. The natural fiber containing composites are more
environmentally friendly, and are used in transportation (automobiles, railway coaches, aerospace) military
applications, aircraft indoor structures, building and construction industries (ceiling, paneling, and partition
boards), packaging industries.
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INTRODUCTION

Several researches have been undergo to implement an environmental friendly air transport system and provide the
way in making the structural components to shift from traditional manufacturing materials such as aluminium to
fiber reinforced polymer based materials due to their high strength to weight ratio. Since the early 1900’s the
composite materials based on glass and carbon fibers played a major role in the aeronautical industry and provides
a better mechanical strength to the structures. Unfortunately, residues with toxic byproducts are formed during the
manufacturing process of glass fiber reinforced materials. And also, this synthetic fiber (such as glass, carbon) has
the properties of non-renewable, non recyclable and non-biodegradable. Hence these composites are considered as
the serious environmental problem. These natural fiber reinforced composites materials are in general low cost,
high specific strength, low density and also it has the characteristics of recyclability and biodegradability. These
characteristics are mainly needed to replace the glass or carbon fibers. These natural based materials can also be
made of agro wastes which are generated of 140 billion metric tons, globally every year from agriculture. These
green composites made from natural fibers or agro wastes have a great potential to be used as reinforcements while
making the structural components of aircraft’s interior panels. These materials provides the benefits in making of
the interior and exterior body panels such as in seat cushions, cabin linings, parcel shelves etc., The natural fibers
such as kenaf,bamboo,coir,sisal have proved to be a materials with the high strength in aerospace and automotive
industry.

MANUFACTURING TECHNOLOGIES

The composite reviewed in this paper are manufactured by using the molding technology. The open molding
method is mainly used to produce the high volume and critical application products. The design of the materials
can be easily changed by using this method of molding and cost to finish the making of products are less compared
to closed molding method. The disadvantage of following this method is that the operator should be very skilled in
manufacturing the products. The types of open molding processes are spray lay-up, hand lay-up, filament winding,
sheet molding compound, expansion tool molding and contact molding.

HAND —LAY UP MOLDING Hand lay-up is the earlier method to manufacture the composite parts. Here, the
layers of fibers are arranged in unidirectional or different directions for the improvement of laminated composite
materials in order to achieve the desirable properties. The catalyzed resins are impregnated by hand into woven,
knitted, stitched fibers. After that, nip roller type impregnators are rotated over the fiber and resins to make those
into fabricated materials. Then, the laminates are kept for curing under standard atmospheric conditions. Hand-
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layup method is a type of continuous fiber reinforced composites. The advantage and drawbacks of this method are
sandwich constructions and waste factor can be high respectively. This method is used to make standard wind-
turbine blades.

COMPRESSION MOLDING Compression molding is one of the earlier manufacturing methods to make the
composites. The molding is done by pressing (such as large tonnage presses) the part between two matched steel
dies under high temperature and pressure. Steam or electricity is used to promote thee thermal curing and the
curing is affected by size of part and total tonnage of the press. The mold is heated at a temperature of 150°% and
the molding pressure ranges from 0.7 Mpa to 9 Mpa. The curing time is between 25 sec to 3 minutes. This high
pressure can be used to prevent the voids in the composites. The advantage of this method is a large number of
parts can be produced with little dimensional variables. The drawback of this method is high tooling cost. It can
produce materials with the better mechanical and physical properties than other methods.

INJECTION MOLDING It is an automated process that involves injecting a fluid plastic material into the
injection chamber. A feed hopper is used to inject the molding compound into the injection chamber and then it is
heated to change the molding compound in a liquid state. Then a plunger is used to force the molding compound to
the injection mold. The advantage and drawback of this method are that the finer parts can be made and it is limited
to very short fiber length materials respectively.

MATERIALS

AGAVE FIBERS Agave plant is widely cultivated in all parts of the world and belongs to amaryllidacies. The
agave plant is very fibrous and consists of large and sharped leaves. Studies have shown that the extraction of
agave fibers can be done by mechanical process, chemical process and a developed chemical process. The
developed chemical process is the best method for the extraction of fibers by hydrolyzing the agave leaves in 3N
NaOH aqueous solution (i.e., attacking the leaf by 3N sodium hydroxide solution) followed by dioxane washing.
The chemical process requires 3 months for the extraction process but it can be done in 48 hours by using a
developed chemical process. This extraction can also be done by using water and machines called raspadors. The
raspadors are manufactured to scrapping the leaves under jet water. This method is not used rapidly since it is
expensive and requires a lot of water. The extracted fibers have good impact and stiffness properties. The agave
fibers are reinforced with polyester matrix and also the glass fibers are reinforced with polyester matrix. The
performances of polyester matrix reinforced by agave fibers are nearly the same as those of polyester matrix
reinforced by glass fibers. Their mechanical properties (tensile modulus 11.52 Gpa, tensile strength 475.1 Mpa,
deformation 18.2 %) have shown that the agave fibers have the good performances compared to glass fibers. Since
the agave fibers reinforced with polyester increases the resistance of the composites under a one directional
strength, this kind of fibers reinforced to make composite materials and has the applications such as car interior,
machine covers etc.,

HEMP FIBERS Hemp fibers are belongs to cannabis family which is mainly cultivated in central Asia and also in
many parts of the world. The cannabis plants are used to produce rope, cloth since 1800’s. These fibers are at a
length of 13 to 25 mm and can grow up to four meters and they are very strong. The fibers can be extracted by
threshing the removed seeds and dried it. Hemp fiber is stronger than sisal and ramie and also they are cheaper. It
has the excellent properties of drought resistant, tensile strength of 550-900 Mpa. The alkali (90%) treated fibers
tends to provide the better mechanical properties like tensile strength, elastic modulus, flexural strength are
54.6Mpa, 8.5Gpa,112.7Mpa respectively. In this study, silane is used as a compatibiliser for the surface treatments
of fibers. Hemp fibers are used in automobile components and in construction materials due to their excellent
strength. Hence, the hemp fibers which are reinforced with polylactic acid manufactured by injection molding
provide the better mechanical strength and young’s modulus. These biocomposites are more environmental
friendly.

KENAF FIBERS Kenaf is one of the annual warm season herbaceas fiber plant closely related to cotton and jute.
Kenaf is produced more than 200 years before in India while Russia cultivated in 1902 and mostly used in northern
Africa. Kenaf is a high yielding tropical plant grows up to 30m in height reaches up to 6m and 3-5cm in diameter.
Here the kenaf fibers are reinforced with polylactic acid to have the applications in building materials for
constructing the strong components. It is one of the mostly used bast fibers used in automotive, aerospace and other
industrial applications. The kenaf with polyester or polypropylenes are capable to withstand the sound, having high
flame resistance. It has the excellent properties of high specific mechanical properties, non-abrasiveness and
biodegradability. These composites are fabricated at a molding temperature of 160° . Studies have shown that the
tensile and flexural strength increases when the fiber content is up to 70%. The scanning electron microscopy
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analysis indicated a less adhesion between polylactic acid matrix and kenaf. By the addition of triacetin the
mechanical properties such as tensile strength, stiffness and thermal stability are improved.

FLAX FIBERS Flax is oldest crop which is grown in railway track areas and in some temperate climate regions of
all over the world. It belongs to cinaceae family. It has the excellent properties of low density, high strength and
stiffness. The flax fibers are reinforced with polylactic acid by a twin screw extrusion molding. Flax fiber is
extracted from the flax plant stem and the seeds are removed. These fibers are easily available and low cost. The
scanning electron microscopy analysis showed a deformed structure of these bio composites and also X-ray
diffraction analysis was carried out under the morphology study. Studies have described that the flax fiber
reinforced with the polylactic acid can have a good mechanical properties by using the dicumyl peroxide (DCP) as
an additive. The various parts of the plant are used in many industrial applications such as in light parts of the cars
such the door panel etc.

Table.1.Application of Natural bast fibers

Synthetic fibers Applications Natural fibers
Glass flber_s resin Pilot’s cabin door and door shutters Jute fiber polyester/epoxy with red
composites mud
Glass fibers Interior door panels, door trims Bast fibers and jute fibers
Synthetic fibers Automotive seat shells Banana fiber cg?eegsltes/cmr/swal
Glass or carbon fibers Heater housings Sisal fibers

Package trays, truck liners, door trims and under

Glass and carbon fibers :
body coverings

Flax/kenaf/hempl/jute fibers

Glass fibers Interior aircraft applications, flooring. Flax/jute/sisal/banana/ramie fibers

CONCLUSION

This review study presented different methods and procedures for the production of composites from agro
waste materials which have gained more important than the traditional glass, carbon and mineral reinforced
composites. Further, it provided a summary of mechanical and thermal properties of natural composites which
proves that the natural fibers composites are renewable and cheaper substitute than synthetic fibers such as glass
and carbon fiber reinforcements in making structural components. Natural fibers have been used as reinforcements
in composites due to their low cost, high specific strength and biodegradability. These composites show a lower
density as compared to traditional mineral composites and have a great potential to make lightweight sustainable
finished products that can reduce tremendous amount of energy consumption in the aerospace industry.
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