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Abstract: 

In the recent years of technical advances in the field of textiles, natural fibre-reinforced composites have become remarkably 
popular for their wide range of applications and substrate behavioural enhancement. These exhibit benefits of natural fibres 
as per the improvements in the core material's attributes in terms of tribological qualities, impact strength, flexural rigidity, 
specific strength, and so on. These increases depend on a few variables, such as the fibre's kind, length, and volume per cent. 
The entire characterization of such materials consists of a range of advanced techniques starting from tensile testing for 
strength monitoring, FTIR for functional group presence, X-ray diffraction, TGA, DSC, SEM and FRF-Frequency Response 
Function. Each of these fibres comes from various common plants, such as Prosopis juliflora, and long staple fibres like jute, 
coir, kenaf, hemp, bamboo mesh, etc. Due to their superior behaviour in the resulting composite materials, high 
biodegradability, and affordability, natural fibres have supplanted all regenerated sources.  
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1. Introduction 

A composite material is characterized as a blend of a matrix and reinforcing material. When conventional materials like metals, 
ceramics, and polymers failed to meet the precise specifications needed for a certain application, these materials became more 
and more common. Textile-reinforced composites (TRC) were first developed in the 1980s [1]. The Sächsisches 
Textiforschungs-institute (STFI), a German institution specializing in textile technology, is credited with developing the idea of 
textile-reinforced composites.  The first patent for textile-reinforced composite was issued in 1982 [1] for a concrete design 
pertaining to safety objects for transportation. Since many years ago, composite materials have been used with great success 
in a many of the industries, from consumer products, mobiltech based, infrastructure, and aircraft. The incorporation of the 
technology of composite materials facilitated upon the development of structural components with high damage tolerance, 
toughness, handling of the reinforced material, and the ability to bear multidirectional mechanical and thermal stress. 

The primary load-bearing element in the composite material, reinforcement, which comes in the shapes of fibres, particles, 
and flakes, is what gives it its strength and stiffness. In contrast, the reinforcement is held in place and shielded from physical 
and chemical harm by the matrix. The uniform distribution of an applied load among the reinforcing components is likewise 
the result of the matrices. When textile-reinforced composites were first developed, they were made exclusively of artificial or 
high-performance fibres, but this resulted in expensive raw materials and processing costs, which hampered their 
development significantly. Therefore, natural fibres were added. The primary justification for including natural fibres was 
their abundance in the natural world, which improved their thresholds of the flexural properties in terms of 
splitting, durability, ductility, and break resistance are enhanced when compared to matrices that are not 
reinforced.Furthermore, natural fibers have outperformed synthetic fibers in numerous applications as reinforcements, 
whether in cement matrix or polymer matrix formby taking advantage of their lower density, comfortable wear, and 
affordability. Additionally, natural fibres are simple to discard by incinerating or composting due to their regenerative and 
biodegradable qualities. Technical textile composite materials are essentially made of polymer matrix embedded in better 
tensile strength fibres like flax, kenaf, sisal, palm, jute and coir. Polymers are often classified as thermosets or thermoplastics. 
This structure gives thermoset polymers excellent strength, modulus, and tremendous flexibility for customising desired 
qualities. Polyethylene, polypropylene, and poly vinyl chloride are the thermoplastics utilised in composite matrices. This 
review primarily focuses upon the mechanical properties of textile reinforced composite materials, which are developed based 
on various natural fiber-reinforced matrices and produced through woven forms fabricated with epoxy resin. It also discusses 
the mechanisms and material behaviour of these materials, as well as their applications in the field of technical textiles. 
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2. Composites 

Composites are the materials engineered by introducing two or more than two materials radically diverse properties that can 
be either physical or chemical based such that the resultant is a material with qualities entirely distinct from those of the 
individual components. Composites are distinguished from mixes and solid solutions by the various individual components 
that remain inside the completed structure [2]. Generally speaking, the following reasons call for composites: These materials 
exhibit extremely low thermal expansion, exceptionally high directional thermal conductivity, versatile strength and stiffness 
customization, strong resistance to fatigue damage, chemical and corrosion resistance, ease of creating complex geometries, 
and the capability to introduce substantial material damping, highlighting its superiority. 

2.1. Components of a composite 

Constituent materials are the discrete components that make up a composite. Constituent materials fall into two categories: 
reinforcement and matrix. The matrix provides the composite component its net structure, transmits loads between fibres, 
binds the fibre reinforcement with the aid of resin, and controls the surface quality of the component. Carbon, metal, ceramic, 
or polymers may all be found in a composite matrix [3]. Composite materials may be divided into two groups: thermoplastic 
and thermo-set composites, depending on the kind of resin utilised. The reinforcing material might be made of thermoset or 
thermoplastic resins. Thermoset composites frequently incorporate resins like polyesters, vinyl esters, epoxies, bismaleimides, 
cyanate esters, polyimides, and others. [4]. While thermoplastics harden when cooled while maintaining their flexibility, 
thermosets have a cure reaction that cannot be undone. Thus, by heating them over their processing temperature, the 
thermoplastics may be remelted and reformed. 

 

Fig 1: Layers of a textile reinforced composite material [2].  

Reinforcements might be thick woven fabric or laminates that are combined to achieve a certain thickness throughout the 
production process. Reinforcement composites may thus be divided into two groups: laminated composites and 3 -D woven 
composites, depending on the laminates that are utilised. Laminar composites are made of layers of reinforcement arranged 
in a certain way to give the final composite component the necessary qualities. We refer to these layers as laminates or 
plies. Reinforcement material for laminates may be non-woven, braided, fiber-reinforced, matte, two-dimensional woven, 
or unidirectional fibres [4]. 

2.2. Importance of Orientation 

In composite materials, the 'direction-specific' feature is mostly determined by the orientation of the fibres. With the bulk of 
the fibres positioned along the direction of the main load routes, the "anisotropic" property of composites may be employed to 
excellent advantage in designs. By doing this, the quantity of parasitic material introduced into orientations with little to no 
load is reduced [5]. Because their mechanical qualities are not as good as those of most metals, resins such as polyesters and 
epoxies have restricted applications [6]. 
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Fig 2: Orientation based classification of composites [7]. 

3. Resources as raw materials 

3.1. Primary classification 

Textile natural fiber reinforced composite materials utilize three different types of raw materials, which include fibers, yarns, 
or fabrics at various stages of production [6]. These kinds which serve as the basis for the final product, are also in charge of 
the final material's characteristics.They are essentially chosen based on the specifications or the raw material's performance 
at that particular stage. 

3.1.1. Fibre form:  

Natural, synthetic, or inorganic fibres are the specified basic raw materials utilised in the fibre form. Examples of natural fibres 
include flax, jute, hemp, coir, sisal, and ramie. Inorganic materials including carbon, glass, ceramics, and basalt, as well as 
synthetic materials like aramid, polyesters, and polypropylene, may be included into composites. 

3.1.1.1. Natural Fibres 

These days, matrices made of natural fibre are becoming more popular. Materials reinforced with textile fibres are mostly 
made from long staple natural fibres. Natural fibers offer numerous advantages over synthetic fibers, including their lower 
weight, cost-effectiveness, reduced damage to processing equipment, favorable mechanical properties such as specific and 
flexural modulus, enhanced surface finish of composite molded parts, access to renewable resources due to their abundance in 
nature, flexibility during processing, and biodegradability. These factors collectively contribute to the preference for fiber-
reinforced polymer matrix materials[8].  
A variety of fibrous materials such as wood, sisal, hemp, coconut, cotton, kenaf, flax, jute, abaca, bananas, wheat straw, and 
others can serve as the natural fiber component, paired with a polymeric substance as the matrix[9].  

3.1.1. Synthetic Fibres 

Both biological and inorganic man-made fibres may be used in the fibre form of the composite matrix. These find widespread 
use in a variety of technological applications in addition to textiles and clothing of all kinds. Despite all of their admirable 
traits, they are not as popular as they once were. Their longer manufacturing cycle and high cost are the reasons behind this. 
Their non-biodegradability is one of the factors contributing to their obscurity [10]. 

3.1.2. Yarn based  

Basically, hybrid yarns are used in this form. Engineered yarns with a scalable structure are known as hybrid yarns [11].  This 
form's extensive use in the textile composites industry has not been successful for its needs for much extensive processing. 
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3.1.3. From Fabric 

Reinforced composite materials can be in fabric forms that include knitting, braiding, non-woven, or weaving. Due to their 
inherent benefits, non-woven fabric matrices are becoming more and more popular among all these conceivable forms in 
advanced structural applications [12]. In particular, the matrices of nonwoven fabric made by needle punching method are 
employed. Its overall structure, which permits enough resin circulation and aids in uniformly dispersing the pressure applied 
to it throughout the manufacturing steps, accounts for its favour. They are also more appropriate than the other kinds due to 
their exceptional impact strength [13]. 

4. Matrix 

The main purpose of the resins is to transmit stress from the reinforcement to the matrix. In essence, resin functions as a glue 
to keep fibres together and shield them from abrasion from the environment and mechanical forces. Resin is composed of two 
ingredients: hardener and resin. When they are combined, a chemical reaction is triggered in the combination, which solidifies 
it from a liquid condition [14]. The hardener or accelerator is a specialized combination used for curing and can act as a 
reactant or catalyst during mixing. The resin component is the active, potentially toxic part. The strength and cure periods of 
the final resin mixture are dependent on the hardener content. 

4.1. Matrix Classification 

4.1.1. Thermosetting 

Currently, thermoset (TS) resin is the most commonly processed matrix type, increasingly favored by composite 
manufacturers. Unsaturated polyester, vinyl ester, epoxy, phenolics, cyanate esters, benzoxazines, and polyimides are typical 
examples of thermoset resins. Because of their affordability, simplicity of handling, and well-balanced mechanical, electrical, 
and chemical characteristics, epoxy and polyester resins(unsaturated)are amongst the most widely used for the applications 
in commercial or mass basis [15].  

Epoxies are available in liquid, solid, and semisolid states. They usually heal by reacting with anhydrides or amines. Epoxies 
are cured using hardener rather than a catalyst like polyester resin. Due to the presence of oxirane groups, epoxy resin 
functionalities exhibit high reactivity and readily participate in ring-opening reactions with nucleophiles such as hydroxyl 
groups. Epoxy resins can exist as low-viscosity liquids or solids, depending on their chemical composition. Achieving adequate 
wetting of fibers by low-viscosity resin is possible without requiring high pressure or temperature[15]. But high pressure and 
temperature are often used to impregnate fibres with high-viscosity resins. 

4.1.2. Thermoplastic 

However, unlike crosslinking thermosets, thermoplastic resins are unable to undo the curing process. When cooled, 
thermoplastics solidify yet maintain their pliability. Polycarbonate (PC), polyesters, polyethylene (PE), polyethylene 
terephthalate (PET), polybutylene terephthalate (PBT), acrylonitrile butadiene styrene (ABS), polyamide (PA or nylon), and 
polypropylene (PP) are examples of plastic components. High toughness and moisture resistance are produced by these resins 
[16]. 

4.2. Properties ensemble 

4.2.1. Chemistry and synthesis of epoxy 

A molecule is classified as epoxy if it contains one or more epoxide groups, also known as oxirane or ethoxyline groups, which 
are considered representative units of epoxy polymers. Currently, the widely used epoxy resins are oligomers derived from 
diglycidyl ether of bisphenol A (DGEBA). These oligomers undergo curing with a hardener to form the epoxy polymer. Epoxies 
are categorized into two main groups: glycidyl (ethers) epoxies and non-glycidyl (aliphatic) epoxies [15]. Compared to 
polyester or vinyl ester resins, epoxy resins often need a larger quantity of curing agent in the resin to hardener ratio (1:1 or 
2:1) [15]. Certain manufacturing processes, such as compression moulding and hand layup, may be used to strengthen natural 
fibres in epoxy composites [17]. 
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Fig 3: Structure of epoxy resin [18]. 

These components contribute to increasing the specific moduli and flexural strength of composite materials, along with 
enhancing their damping coefficient, which experiences a 10–13% increase. [18]. It offers outstanding performance at 
elevated temperatures, with hot/wet service temperatures reaching up to 121°C. [16]. 

4.3. Improvement of Epoxy Resin  

Epoxy thermosets have structural disadvantages that restrict their potential usage in many high-performance applications 
[19]. Most epoxy resins are modified with various additives and fillers, including reactive oligomers, low molecular weight 
polymers, plasticizers, nanoparticles, nanofillers, and carbon nanotubes, to address these weaknesses [20].  

4.4. Certain Commercial Use Cases of Epoxy 

 Because of its inextensible nature, epoxy resin is widely employed as a dielectric substance and as an essential insulating 
medium un heavy machinery [21]. Epoxy resins find extensive applications in various areas, including general adhesives, 
binders in cements and mortars, production of rigid foams, non-skid coatings, solidifying sand surfaces in oil drilling, 
industrial paints and coatings, potting and encapsulating materials, and fiber-reinforced plastics[22]. 

5. Composite Preparation Process 

5.1. Traditional Method 

 Prepregs are made of uncured resin and fibres that have been pre-impregnated with thermoplastic or thermoset resins that 
need just a certain temperature to activate. The quickly impregnated layers are cut and deposited into the open mould to 
create these prepregs, which are ready-to-use materials [23].  

Dow Automotive Systems introduced VORAFUSE, a prepreg process combining epoxy resin and carbon fiber, aiming to 
improve material handling and reduce cycle time in the compression molding of composite structures.They have successfully 
reduced weight via partnership with many automotive firms, leading to the efficient production of Carbon Fibre Reinforced 
Polymer (CFRP) composite constructions [23]. 

5.2. Out Of the Box Procedure 

5.2.1. Mercerization or Alkali Treatment 

 One of the most popular chemical techniques for altering the plant fiber's cellulose molecular structure is alkali treatment, 
which is used to enhance thermosets and thermoplastics.  This method, usually performed using a water-based NaOH solution, 
separates fiber clusters and forms amorphous cellulose, sacrificing the tightly packed crystalline cellulose. The disruption of 
hydrogen bonds within the network structure is the key change occurring during this process. As a consequence, the fiber's 
surface roughness increases and the hydrophilic OH groups decrease. Additionally, it depolymerizes cellulose, exposing the 
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short-length crystallites, and eliminates a part of the hemicellulose, lignin, waxes, and oils coating the fibre cell wall's exterior 
[24]. 

5.2.2: Technical Assistance  

The thermal processing involved in the mechanical treatment was conducted as outlined below. Jute fiber textile mats were 
also prepared for the tensile strength test to assess the tensile properties of isotropic and orthotropic fiber-reinforced plastic 
composites. After that, these mats were baked for 48 hours at 50°C [24].  

5.3. The Ready Method 

The fibres are first inserted into the matrix sheet according to the specifications to create the composite matrix. Prior to being 
sprayed with hardener in a 1:2/1:1/1:3 ratios, these fibres are aligned [25]. Once the sheets have been dried and cured to a 
predetermined thickness, they undergo compression molding using a pressure and load ranging from 10 to 30 N, at a speed 
between 1 to 3 m/s, between the reinforcement and matrix, around 15 to 25 percent of resin is added [26]. By heating the 
composite to between 300 and 600 degrees Celsius, the binding substance is destroyed after the structure is correctly 
assembled [25]. 

 

Fig 4: SEM image of epoxy resin on reinforced composites [34]. 

5.5.2. Microwave radiation Methodology 

 The amount of physico-chemical stresses that the fibres are subjected to during traditional procedures is reduced by the 
microwave radiation (MWR) technology. The qualities of natural fibres transformed using the MWR process are on par with or 
superior to those of fibres modified using the traditional method. Using the MWR process, graft copolymerized the 
polyacrylamide onto guar gum and chitosan, and reported that maximal grafting was observed in a relatively short amount of 
time [33]. 

5.5.3. Methods of Acoustic Emission 

One tool to assess damage processes in composites is the acoustic emission (AE) technique. This method has been used 
extensively to polymer-reinforced composites, glass/epoxy, hemp/epoxy, and carbon composites. When composites are 
exposed to mechanical stress, they may sustain several forms of damage, including matrix cracking, delamination, and fibre 
de-bonding, which can ultimately result in material failure. Different damage mechanisms provide different AE signals. Tensile 
testing on plain resin and unidirectional composites may be used to characterise damage in cross-ply laminates [27]. 
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6. Material Properties 

The overall qualities of the resulting material, such as its high strength and structure, are further enhanced when composite 
material is reinforced. The orientation of the fibres, their strength, their physical characteristics, their interfacial adhesion 
property, and many other factors determine the material's activity and performance [33]. The crucial factors in determining 
the mechanical properties of reinforced composite materials include the orientation, moisture absorption, impurities, physical 
characteristics, and volume fraction of natural fibers[27].  

6.1. Physical Properties 

Various types of natural fibers influence the physical properties of matrices such as PLA, epoxy, PP, and polyester. Composites 
reinforced with these natural fibers demonstrate enhanced mechanical capabilities compared to matrices made entirely of 
synthetic materials. For example, the specific strength of PLA increases by 75.8% when jute fibers are incorporated [28], and 
the specific strength of composite materials rises by 16% with the addition of flax fibers [29]. Notably, composites containing 
jute, hemp, or coir show the most significant improvement, with a total increase of 121% compared to pure polyester [29]. 

 

Fig 5: Mechanical attributes of NFRPC [29]. 

6.1.1. Adaptability 

The rubber phase in the gum compound imparts a broader flexibility range to these materials, reducing their stiffness and 
storage modulus. Studies conducted on these composites suggest that, unlike the gum's 415 MPa loss modulus, the loss 
modulus of composites is expected to increase with the addition of fibers, reaching 756 MPa at a fiber loading of 50 parts per 
hundred rubber (parts per hundred rubber) [30]. 

6.1.2. Particular Power 

Because of the increased loading of fibre content, there is a noticeable improvement in hardness, specific modulus, and tear 
strength. The specific strength decreases as the fibre content hits the upper limit [35]. Particularly, the staple lengths of 10 and 
12 mm for palm, ramie, flax, and coir exhibit a 35% increase in specific strength, whereas the specific strength of jute fibre is 
comparable to that of polyester [36]. 

6.1.3: Resistance to Impact 

When the fibre content rises to 30 weight percent, an increase in impact strength is shown. When natural fibres such coir, 
sisal, jute, and hibiscus cannebinus are added as reinforcement, the resulting composite material's impact resistance rises by 
3–18 times [37]. Despite this encouraging trend, the total impact strength falls as the fibre content rises. Impact strength of 
polypropylene reinforced with flax and jute fibres rose from 20 to 40 weight percent and reduced from 40 to 50 weight 
percent.  Comparatively speaking, the impact strength of other fibre reinforcing is lower [31]. 
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6.1.4. Explosive Power 

The composite that exhibits the greatest fibre density has a stronger bursting point. The composite's ultimate bursting 
strength increases as the number of laminations in the composite increases. Nonwoven form natural fibre reinforced 
composites have a maximum bursting strength of 3370N [38]. The loop size for the knitted fabric form matrix controls the 
composite's bursting strength [39]. 

6.1.5. Fractional Actions 

The fracture behavior of composites is influenced by tensile-shear stresses due to the nonlinear mechanical behavior of 
natural fibers [26]. The strength of the bond between the fiber and the polymer matrix is crucial for achieving excellent fiber-
reinforced composite properties. Chemical treatment of fibres is done to assist reduce their hydrophilic behaviour, which is 
necessary to generate composites with acceptable mechanical characteristics [40].  

6.1.6 Tribology Performance  

               Variations in tribological loading circumstances cause around 90% of the failure, changing the materials' wear and 
friction characteristics [21]. Kenaf fibers reinforced with epoxy composite demonstrate an 85% enhancement in wear 
performance and normal orientation in composites [25]. When compared to plain PLA, produced composites exhibit an 
estimated reduction in coefficient of friction of 10–44%, with a larger reduction of 70% [21]. 

6.1.7. Characteristics of Water Absorption 

Composite materials with a high water intake often weigh more when wet, and their strength may potentially deteriorate. 
They also deflect, swell, and put strain on surrounding structures more frequently. These may result in buckling, wrapping, 
increased microbial inhabitation, and the breakdown of mechanical properties of composite materials via freezing and 
unfreezing [39].  

6.1.8. Permeability To Noise 

Because fibres have porous architectures, they are often utilised to reduce noise. A review is given of a variety of fibrous 
materials, such as metallic and inorganic fibres, natural and synthetic fibres, and fibrous membranes for noise reduction. 
Synthetic fibres with shaped cross-sections like triangular, hollow, and round help to enhance their sound absorption 
capabilities. Natural fibrous materials are renewable, biodegradable, and environmentally beneficial. Composite materials 
bonded with natural fibres exhibit low weight and promising properties for mitigating low frequency noise [41]. 

6.1.9. Viscoelastic Behaviour  

Dynamic mechanical tests at different temperatures offer valuable information regarding the viscoelastic behavior of natural 
fiber composite materials, aiding in understanding their structure and interface properties. The mechanical damping 
coefficient, determined by the ratio of the loss modulus to the storage modulus, reflects the level of molecular mobility in the 
polymeric material. In turn, the loss modulus is linked to the amount of energy dissipated as heat by the sample [42]. 

6.1.10. Matrix Development 

Natural fiber reinforcement in polymers leads to high-strength composites with added or enhanced biodegradability, 
affordability, lightweight nature, and superior mechanical properties. Natural fibers start to degrade at temperatures up to 
240°C, with components like hemicelluloses, cellulose, and lignin degrading at lower temperatures [42]. The thermal stability 
of fibers is influenced by structural components like lignin and hemicelluloses, and reducing their concentration or eliminating 
them entirely can improve fiber thermal stability, often achieved through chemical treatments [39]. 
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6.2. Chemical Properties 

6.2.1. Impact of Alkali Medication 

 The alkaline treatment eliminates certain chemical constituents from the fiber surface, including uranic acid (found in 
hemicellulose), aromatic groups (extractives), and nonpolar molecules resulting from partial lignin depolymerization [44]. 

 

Fig 6: Chemical attributes of NFRC [45]. 

The non-cellulosic fibers possess slightly higher crystallinity compared to cellulosic fibers. Consequently, alkaline treatment 
can substantially improve both the wettability and specific interaction of these fibers. Studies examining the impact of alkali 
(NaOH) treatments at varying concentrations, from 0.5% to 20%, on natural fiber reinforced composites have found that 
composites reinforced with 1% NaOH-treated fibers demonstrate enhanced properties compared to other treated and 
untreated fiber composites [46]. Nevertheless, an increase in alkaline concentration carries the risk of fiber damage [20]. 

6.2.2. Impact on Flexual Attribute 

 When using jute or flax fibres, chemical treatments provide the greatest improvement in the reinforced epoxy 
composites' flexural characteristics. The longitudinal properties of the unidirectional composites (both modulus and strength) 
improve by 40% or more, while the transverse strength experiences a massive 500% rise [47].  

6.2.3. Properties of Flame Retardancy 

Being organic materials, natural fibres and polymers are very susceptible to having any property altered by the presence of 
flame. Another factor that has been more important in order to meet safety requirements throughout the development of 
natural fibre composites is flame retardancy [34]. The fire resistance of polypropylene (PP) composite reinforced with jute 
fibers is enhanced by incorporating expandable graphite (EG) and ammonium polyphosphate (APP) into the composite 
polymer as flame retardant (FR) sources. When considering the degradation of natural fibers, two essential factors to consider 
are the evolution of fibers and materials that offer services [48].  

6.2.4. Impact of Microbial And Fungal Deterioration 

Elevated levels of relative humidity can lead to the growth of bacteria and fungi on the surface of natural fiber composites. If 
exposed to this environment for more than 28 days, the mechanical properties (like Young's modulus) and physical properties 
(such as mass) of the materials will experience notable deterioration [45].    

 

 

0

20

40

60

80

100

Ju
te

Si
sa

l

B
an

an
a

B
am

b
o

o

Fl
ax

K
e

n
af

C
o

ir

P
al

m

H
em

p

C
u

ra
u

a

P
is

sa
va

R
am

ie

C
o

tt
o

n

A
b

ac
a

H
en

e
q

u
e

n

A
lf

a

B
e

te
ln

u
t

Cellulose(%)

Hemicellulose(%)

Lignin(%)



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

     Volume: 11 Issue: 04 | Apr 2024              www.irjet.net                                                                        p-ISSN: 2395-0072 

  

© 2024, IRJET       |       Impact Factor value: 8.226       |       ISO 9001:2008 Certified Journal       |     Page 2632 
 

7. Applications 

Natural fibre reinforced composites are finding increasing use in a wide range of industries. The many natural fibre types, 
including oil-palm, bamboo, kenaf, hemp, and jute, have become more important in automotive applications for reinforced 
polymer composites. Applications for natural fire reinforced composites may be found in a variety of industries, including 
sports, leisure equipment, boats, offices, manufacturing, and the electrical and electronic sectors [41]. These are also employed 
in the production of rope, baskets, clothes and geotextile; they are also utilised in aircraft, automobile, maritime and knickers 
vehicle construction, as well as bulletproofing [49].  

7.1. Business Applications 

 For use in social, commercial, and industrial contexts, coir fibre reinforced composites are produced for use in post boxes, 
mirror casings, storage tanks, projector covers, voltage stabiliser covers, packaging materials, helmets, rope and finishing nets, 
brushes, mattresses, automated interiors, panelling, and roofing [41]. Floor mats, roofing, carpets, cement reinforcement, 
slippers, and other items are made from sisal fibres [49]. 

7.2. Geotechnical Field  

In the realm of geotechnical engineering, natural fibre reinforced composites are being used as barriers, filtration, drainage, 
separation, and erosion control [51]. 

7.3. Furnishings at Home  

Flax fibres are used as a raw material to make paper, ropes, and tools for webbing canvas. They are also used for ornamental 
fabric, surgical thread, sewing thread, garments, and tableware, among other things. Hemp fibres are used in clothing 
production, interior design, and the creation of UV-blocking sheets [49]. Bamboo fibres are used in the textile sector as a raw 
material and in the production of hygiene goods, décor items and other things for the bathroom.  

7.4 Medical Area 

Composites are used in the medical field for orthopaedic applications, namely in bone fixation plates, hip replacements, bone 
transplants, and bone cement. In clinical settings, composite materials are also used for anterior and posterior tooth 
restoration. Composite materials are used to repair damaged or missing teeth. In addition to being widely used in the 
production of artificial hearts, pacemakers, vascular grafts, intraocular lenses, biosensors, and artificial hearts, it also serves to 
restore the functionality of damaged bodily tissues and organs and to replace amalgam that has worn out [41].  

7.5. Sports 

Sports equipment such as skis, surfboards, wind surfers, Composite materials are utilized in the production of items such as 
tennis rackets, badminton rackets, slats, golf clubs, golf club heads, climbing ropes, and swords. Sports equipment has superior 
mechanical qualities, such as degrees, modulus, and elastic modulus, making it more appropriate for usage in this specific area 
[41].  

7.6. The Chemical Sector 

Composites are utilised in the chemical industry to make reactors, ducting, pipes, casings, drive shafts, stalks, fan blades, 
subterranean storage tanks, and composite containers [49]. 

7.7. The Field Of Electrical And Electronics 

 Composite materials are employed as conductors and insulators in the electrical industry. These may sometimes be used as 
switches, circuit boards, terminals, home plugs, connections, etc. Interconnections, fuel cell devices, electronic packaging, 
capacitors, thermistors, dielectrics, heat sinks, housing, and other components are among the electronics industry uses for 
composite materials. 49] 
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7.8. Land Of Construction 

 Composite materials have found numerous applications in construction, including tanks, industrial supports, long-
span roof structures, lightweight doors, furniture, lightweight buildings, windows, and bridge components. Coir fiber is 
utilized in manufacturing roofing boards, false ceiling partitions, and wall panels. Roofing sheets and panel sets can be made 
using PVC and jute, which are also employed in constructing construction templates, park benches, outdoor bed-boards, 
interior decorative boards, floor coverings, roof coverings, and various other items [41]. 

7.9. Materials for Packaging 

These days, yarns, wall decorations, carpet backing, rope, and packaging materials (bags) are made of reinforced composite 
materials using jute and kenaf fibres [49]. As a result, every area is drawing attention to its favourable characteristics and ease 
of production via various means. yet still face certain obstacles to overcome [41].   

8. Difficulties 

Despite all of the benefits of using natural fibre reinforced composite materials, there are still certain obstacles that must be 
solved in order to produce a particular product that retains all of its features. The specific forms of composite matrices, 
production techniques, temperature management, humidity levels, moisture uptake, damping coefficient, suitable raw 
material composition, resin application, and other factors are challenges that need to be addressed [52]. 

9. Benefits 

It is clear from the whole research that natural fibres offer several benefits, including the ability to decompose naturally, be 
environmentally friendly, be nontoxic, renewable, and non-abrasive. They have great thermal insulating qualities. Additionally, 
they are more resilient to fatigue, flexible, long-lasting, glossy, compressive strong, low in specific gravity, high in specific 
strength, high in particular modulus, and so on [52]. 

 Because of their strength, low heat conductivity, light weight, dimensional stability, resistance to corrosion, resistance to 
impact, and nonmagnetic behaviour, natural fibre reinforced composite materials are favoured. Not only do natural fibres not 
cause skin discomfort, but they also use less energy. its accessibility is one of the primary factors in its acceptability [52].  

10. Inadequacies 

In spite of these benefits, composite materials also have a number of drawbacks, such as high variability, poor fire, moisture, 
and moisture resistance, as well as a lack of fibre matrix adherence when utilised to create composite materials for certain 
uses. In terms of performance, natural fibres have certain limitations; when a polymer is introduced for the purpose of 
creating and processing new composites, their behaviour alters [52]. When the matrix bears the majority of the load, it is also 
more difficult to repair susceptibility to impact damage. Additionally, there are several drawbacks to epoxy resin, such as its 
high cost and caustic handling and mixing. The hardener is difficult to evaporate entirely [52]. This lessens strength and 
sometimes causes the composite to degrade more quickly due to heat, but only when the material is exposed to high 
temperatures during usage [34].  

11. Prospects for Textile Fibre Reinforced Composite Materials in the Future 

Natural fibres will become more popular in the future because of their environmentally favourable qualities, since the current 
society is more concerned with sustainability and eco-friendly alternatives. Furthermore, some pertinent research indicates 
that some fibres, such as roselle (hibiscus sabdariffa), sugarcane (saccharumcilliare), pine, bagasse, henequen, and alfa, may be 
able to function as reinforced options in the near future [52]. The commercial qualities and increased regulation, namely the 
establishment of manufacturing and post-treatment requirements, will determine the extent to which natural fibres may be 
used, particularly as composite reinforcement. As our understanding of natural fibres advances, developers will be able to 
standardise the types of fibres that are available on the market and will also be able to have more confidence in the mechanical 
and chemical characteristics of composite materials. In order to enable a significant improvement in the foundational 
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knowledge of natural fibres, the scientific community will also play a critical role in the release of precise and well 
characterised research [53]. 

12. Conclusion  

After reading through a lot of research papers and publications on the subject, we have come to the conclusion that natural 
fibres provide superior replacements for the man-made fibres that are often utilised in the textile composites industry. The 
overall strength and improved ability to endure wear and tear of the natural fibre reinforced composite materials are 
advantages. Natural fibres are being used more often in composites creation because of their environmentally friendly 
qualities, which make them viable substitutes. Because of its superior mechanical qualities, natural fibre reinforced 
composites are more widely employed in a variety of sectors. To some degree, the production cycles involved in the creation of 
natural fibre reinforced composites are difficult. Natural fibre reinforced composites may be produced easily, which might 
result in their widespread use in all industries worldwide. 
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