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Abstract— Currently, there has been a fast development in
research and advancement in the natural fiber composite (NFC)
zone. Intrigue is right because of the benefits of these materials
contrasted with others, for example, synthetic fiber composites,
including low ecological effect and ease and boost their potential
over an extensive variety of applications. Additionally, benefits
incorporate low density, low machine wear and inviting crack,
with the end goal that their broken edges are milder than for
synthetic fiber composites. Much exertion has gone into
expanding their mechanical execution to broaden the abilities and
utilization of this collection of materials.
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1. INTRODUCTION
The automotive industry is one of the most significant
critical global businesses. As we move into the 21st century, it
is clear that global-ecological subjects will have a gradually
significant effect on the automotive industry’s future
development and sustainability. Innovative lightweight
materials, for example, plastics or composites, should
overwhelm
the
present
metal-based
framework.
Consolidating configuration highlights to encourage
end-of-life reusing and recuperation is additionally critical.
The pattern will be towards fewer materials and parts in
vehicle configuration, joined readily of dismantling.
Mono-material development can make vehicle plan with
enhanced recyclability and also decreased quantities of parts
and weight.[1]
These days, energy proficiency in the car industry has
turned into the principle subject since the engine emissions
have perceived as a notable wellspring of air contamination.
In order to increase the productivity of the fuel, many actions
have been attempted by numerous analysts to supplement the
strong metallic material of the car parts with lighter materials,
for example, aluminum or magnesium combination,
ultra-high quality steel or fiber reinforced plastic (FRP)
complexes. Mainly, the glass fiber reinforced plastic (GFRP)
and the carbon fiber reinforced plastic (CFRP) composites

have acquired much consideration for car structures because
of their high specific stiffness, unusually high quality and high
damping capacity contrasted with the usual metallic materials.
By using the above methods, the weight of the car parts can be
reduced with no degradation of mechanical properties.
Likewise, many endeavors of FRP applications in the
automotive part have been attempted not just for the outside
parts of a vehicle yet also for the inside parts which manage
overwhelming burdens amid different driving conditions[2]
A. Biodegradability methods
A believable result for waste-disposal issues is utilizing
biodegradable polymers strengthened by natural-fibers rather
than conventional petroleum-derived plastics. Direct sunshine
can soften the covalent bonds up organic polymers. It inclines
to cause yellowing, color blurring, weight reduction, surface
roughening, mechanical property decay and embrittlement
with more diminishment in wetter condition. In the wake of
weathering periods, given the degradation of fibers and
matrix, the tensile strength of a composite is diminished.[3]
II.

STANDARD FILAMENTS

Standard filaments are predictable strands or discrete
drawn-out pieces, like bits of string and these can be spun into
filaments, string, They can be utilized as a few composite
materials. They may in like way be tangled into sheets to make
things, for example, paper or felt. We can have two kinds of
filament: natural fiber and manufactured by human or
artificial filament. Total strings, which start from standard are
isolated around three standard bases; creatures, vegetables,
and natural resources. In addition, they are appointed regular
strands as appeared in Figure.[4]
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Figure 1. resource of standard filaments [4]
A. The composition of Chemical used
Herbs filaments are made out of starch corresponding
blend, and creature filaments are made out of protein. Pectin
is an aggregate brand for heteropolysaccharides,and it gives
adaptability to herbs. Waxes make up the last some portion of
filaments, and they comprise of various sorts of an
intoxicant.[4]

Starting late, standard filaments, e.g., flax jute, sisal, and
hemp have been cutting edge advancement and began to
empty their recklessness. Automobile companies have
inspired by new bio-materials, which can be somewhat
environmental for the overall modern examples of the natural
defense and progression of sensible development. The use of
conventional filament composites has extended and is getting
tendency over glass filament and carbon filament in light of
their negligible exertion and small mass qualities.
European-based standard filaments composite rots, for
instance, Draxlmaier Group and Faurecia supply car inside
parts, for instance, headliners, side what is progressive, back
dividers, arrange backs, and back deck plate to GM, Volvo,
and Audi. Figure 2 represents a couple of areas, which can be
made using conventional fiber blends.[4]

B. Chemical Treatments
Standard fibers are not thoroughly without charge of issues
even though they have a similar favorable position of minimal
effort and low thickness over different fibers. As regular
strands have solid polar qualities and may cause an issue of
contradiction in holding with the more significant part of the
polymer grids, surface concoction treatment forms increment
the price of natural fibers yet may upgrade the quality of
interface attachment between the fiber and grid, and
furthermore diminish the wetness ingestion of strands. Along
these lines, synthetic medicines could be measured as altering
the properties of standard filaments.[4]
C. Variability
Fluctuation of regular filament causes variations in
mechanical properties of the filament, which makes issues in
the plan or excellence confirmation part of the standard
filaments fortified compound. Because of the vast common
variety in measured mechanical properties of flax filament,
they are frequently utilized just for second rate compound
applications. Different cross-sectional distances across
filament might prompt a variety in the mechanical properties
of standard filaments.
Some elements, which source variations in the superiority
and dimension of conventional filament: numerical area of the
ground, trim assortment, reap seed excellence and thickness,
mud superiority, manure utilized, reaping time, and
atmosphere what more, weather conditions are. Some
different varieties like extraction handling techniques, harm
cured amid taking care of and preparing, and the distinctions
in drying procedures can instigate and promote variety at last
utilize product. Variety in cost is likewise found alongside
changeability like natural fibers of the plants at the season of
their collections. The ideal approach to overcome these
disadvantages is to develop many sorts of fibers in various
districts to keep away from nearby deficiencies.[4]
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Figure 2. Use of NFC in automobile[4]

III. STANDARD FILAMENT FOR THE
AUTOMOTIVE MANUFACTURER
The carmaker is one of the principal divisions taking the
public, natural, and legislative requirements and
commitments into contemplations. Innovative work in autos
field in European nations and also others are upgraded
utilizing conventional filaments as packing materials in
plastic items. That seems to be; given the massive necessitate
diminishing the greatness of the conveyed vehicles that is
imperative to lessen the petroleum use in one hand and to
accomplish improved ecological execution by reducing CO2
emanation on another side. The novel bio-based business
vehicles are increasingly conservative and lighter alternatives
for shoppers. These types of vehicles are moneyed with an
inside component that use standard filaments (for example
sisal, hemp, etc) as fortifying specialists for ecological
resources to be treated the soil or reused when wanted (toward
the finish of its existence cycle). Such execution of natural
fibers as strengthening specialists is viewed as useful in
automotive applications as they are utilized as a part of
segments that do not include an introduction to substantial
burdens, but rather to have a decent dimensional steadiness
requiring little to no effort.[5]
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A. Normal filament substitute types
Almost five common filament kinds have been adopted, to
be specific, coir (CocosNucifera), date palm (Phoenix
dactylifera), flax (Linumusitatissimum), hemp (Cannabis
sativa), and sisal (Agave sisalana). Amongst total regular
filament is generally utilized as a part of the vehicle
manufacturing companies excluding the date palm lone.[5]
B. Realities of the normal filaments

for flax, hemp, coir, etc be accounted for and gathered by
various specialists, regarding examination, the required
realities are embraced. The consented physical, synthetic, and
motorized realities of the standard filament utilized as a part
of this investigation are classified in Table 1. It is qualified to
specify that the more significant part of the qualities recorded
in Table 1 is with vast reaches. This is because of the
characteristic inconstancy in the regular filament and testing
of their strategies [5].

The vast majority of the properties of the standard filament
TABLE 1
THE COMPILED PHYSICAL, CHEMICAL AND MECHANICAL PROPERTIES OF THE NATURAL FIBERS
USED IN THIS STUDY.[5]

E-glass.[6]
C. Kevlar fibers

IV. REINFORCING FIBERS
The three most basic sorts of strengthening fibers
incorporate fiberglass, carbon, and Aramid.[6]
A. Carbon fibers
Carbon fibers are utilized for strengthening certain
framework materials to shape composites. Carbon fibers are
unidirectional fortifications and can be masterminded in such
a path in the composite that it is more grounded toward the
path, which must bear loads. The physical properties of
carbon fiber fortified composite materials depend extensively
on the idea of the lattice, the fiber arrangement, the volume
part of the fiber and framework, and on the embellishment
conditions. A few sorts of grid materials, for example, glass
and pottery, metal and plastics have been utilized as
frameworks for support via carbon fiber.[6]
B. Glass fibers
Glass fibers are the most widely recognized of all
strengthening fibers for polymeric (plastic) matrix composites
(PMCs). The principal points of interest of glass fiber are
minimal effort, high elasticity, high synthetic protection, and
unusual protecting properties. The two sorts of glass fibers
customarily utilized as a part of the fiber-fortified plastics
enterprises are E-glass and S-glass. Another sort known as
C-glass is utilized as a part of substance applications requiring
more prominent erosion protection from acids that is given by
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Kevlar has a place with a gathering of profoundly
crystalline aramid (aromatic amide) fibers that have the
lowest specific gravity and the most notable tensile strength to
weight proportion among the current restorative fibers. They
are being utilized as support in numerous marine and aviation
applications.[6]
V. CONCLUSION
As of now, it is felt and proved globally, that ecological
degradation is a grave issue as for as global warming and
accessibility of fossil fuel are a concern. Almost every sincere
citizen of every country is thinking in the direction of
sustainability for the current and future generation. In this
paper, various aspect concerning fiber reinforcement used to
decrease the weight of the vehicle and its effect on the
environment is discussed. Source of natural fibers that is an
animal, plant, and mineral have been taken into consideration
for the sustainability aspect. Moreover, applications of natural
fiber composite (NFC) in an automobile discussed.

765

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Effect of fiber reinforced polymer (FRP) in Automotive manufacturing industries in the perspective of sustainability –
A review
REFERENCES
1. J. W. Mcauley, “Global Sustainability and Key Needs in
Future Automotive Design,” vol. 37, no. 23, pp.
5414–5416, 2003.
2. D.-H. Kim, H.-G. Kim, and H.-S. Kim, “Design optimization
and manufacture of hybrid glass/carbon fiber reinforced
composite bumper beam for an automobile vehicle,”
Compos. Struct., vol. 131, pp. 742–752, Nov. 2015.
3. E. Omrani, P. L. Menezes, and P. K. Rohatgi, “State of the art
on tribological behavior of polymer matrix composites
reinforced with natural fibers in the green materials
world,” Eng. Sci. Technol. an Int. J., vol. 19, no. 2, pp.
717–736, 2016.
4. F. Ahmad, H. S. Choi, and M. K. Park, “A Review: Natural
Fiber Composites Selection given Mechanical, Light
Weight, and Economic Properties,” Macromol. Mater.
Eng., vol. 300, no. 1, pp. 10–24, Jan. 2015.
5. F. M. AL-Oqla, S. M. Sapuan, M. R. Ishak, and A. A. Nuraini,
“Predicting the potential of agro waste fibers for
sustainable automotive industry using a decision-making
model,” Comput. Electron. Agric., vol. 113, pp. 116–127,
2015.
6. Munawar Ali Munawar al. “Natural fiber-reinforced polymer
composites,” no. October 2014.Proc. Pakistan Acad. Sci.
44(2):129-144.2007

Ahrar Ahmad Born in July
1972 at Gorakhpur, UP, India.
Received degree of B.Sc.
Engineering in Mechanical in
1995, from AMU, Aligarh, UP,
India. Completed M.E. (Machine
Design) in 2004 from the
University of Mumbai, India.
Currently perusing Ph. D. in Mechanical Engineering from
Datta Meghe College of Engineering, affiliated to University
of Mumbai India

Dr. Vilas B. Shinde, Doctorate
in Mechanical Engineering from
the University of Mumbai,
Professor & Research Supervisor
at Datta Meghe College of
Engineering, affiliated to the
University of Mumbai, India.

Retrieval Number: C11620283S19/19©BEIESP

766

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

