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Abstract

In the manufacture of goods and applications the renewability and longevity of materials are becoming
extremely important concerns because of which lot of research is going on in the field of natural fibes. As
these fibers, which have become important substitutes to glass and carbon fibres in some applications
because these are in less costly, more reliable and more environmentally sustainable materials. Moreover
their light weight and long fiber lengths are suitable for various applications. In this various benefits of
using natural fibers as reinforcement materials are discussed.
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1. Introduction

Over the last few years, the consumption of oil reserves, the increasing knowledge of the planet and the
incredible concern for the nursery effect have enabled companies (e.g. vehicle, construction, nautical) to
replace ordinary engineered materials using appropriate ones. In comparison to manufactured fibre
fortified composites, green composites, made of sustainable rural and ranger service feedstock, speak to
an acceptable choice in these issues.[1] A composite material can be defined as a macroscopic mixture,
with a recognisable interface between two or more separate continuous and discontinuous intermediate
materials. A composite material can have magnificent and special mechanical and physical properties, as
it incorporates the most attractive features of its constituents while at the same time taking out the least
attractive[3]. The stiffer and heavier intermittent medium than the ceaseless stage is called strengthening,
and the purported steady stage is called matrix[2]. The characteristics of a composite depend on the
properties of the constituent materials and their spread and association. Due to their advantages over
traditional glass and carbon fibres, natural fibres have attracted considerable exposure in recent decades
as an effective reinforcement in polymer composites[4]. Materials can not only be used in material
packaging, automotive, oil, sports and leisure industries, but also have sustainability for biomedical
applications such as implants and medical applications Natural consciousness has also prompted a shift in
attitude towards preparation materials that are good for nature. The use and end-of-life expulsion of
common composite structures, usually made of carbon, glass or aramid fibres, is increasingly becoming
important due to the expansion of natural knowledge and enacted prerequisites. In view of the fact that
system gums are non-biodegradable, bio composites obtained from common fibres and common
thermoplastics or thermosets are not naturally adequately well disposed of. Therefore, many benefits and
drawbacks of using natural fibres are discussed in this article.

2. Particulate Reinforcement

Particulate common fillers, for example, saw residue and coconut shell powder, are utilized to improve
high temperature execution, increment wear obstruction, and lessen erosion as well as shrinkage. A great
part of the time, particulate fillers are used to lessen cost; under these conditions, the additional substance
is known as a down to earth filler (fundamentally filler), however when a critical change in the properties
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of the composite occurs, the additional substance is known as a help filler (basically fortress). The
particles in addition share the pile with the lattice, anyway to a lesser degree than strands. Thusly, much
of the time, particulate help improves solidness, not quality. Hard particles in a delicate cross section
cause confined weight centers in the system, which diminish the all-around impact quality and make the
composite down to earth[6].

3. Fibrous Reinforcement

The part materials of fiber-fortified composites are strands and grid and the composite show anisotropy in
properties. The deliberate quality of most engineered materials is substantially less than anticipated
hypothetically because of the defects as splits opposite to the applied burden that are available in mass
materials. Common filaments have a lot higher longitudinal qualities, on the grounds that the bigger
defects are not by and large present in such little cross-sectional regions[8]. In the composite, all things
considered fibers are the noteworthy weight passing on people while the including matrix keeps them in
the perfect territory and heading. In addition, the structure goes about as a store move medium and shields
the strands from environmental damages on account of raised temperature besides, tenacity. The
possibility of the interface between them is noteworthy to the degree the properties of the composites are
concerned. The fibres dissipated in the composite cross section can be steady or broken. Table 1 shows
comparison between natural and synthetic fibers the In constant fiber support, the move of the stack from
cross section to the strands will be straightforward and fruitful, while in unpredictable (or short fibre)
fibre support, the strands must have sufficient length (essential fibre length) to move the store effectively.
The high calibre and moduli of these composites can be tweaked to the high weight headings[9].

Table 1. Comparison between natural and synthetic fibers [10]

Tensile Specific Specific
Fibre Density  Length Failure . ih Stiffness/Young’s tensile Young’s
(g/lcm®)  (mm) strain (%) M Pa% modulus (GPa) strength modulus
(MPa/gCm?®) (GPal/gcm®)
Ramie 14  900-1200 2.0-3.8 ggg‘ 44128 270-620  29-85
Flax 14 5900 1.2-3.2 fgga 2780 230.1220 1853
Hemp 14 555 16 ii% 58-70 370-740  39-47
Jute 14-15 15120  1.5-1.8 ggg‘ 10-55 300.610  7.1-39
Harakeke 1.3 4.5 4.2-58 ggg‘ 14-33 338761  11.25
Sisal 1.3-15 900 2.0-2.5 gg;‘ 9.4-28 362.610  6.7-20
Alfa 14 350 1.5-2.5 égg‘ 18 25 134220 1318
Cotton  15-1.6 10-60 3.0-10 ggg‘ 5513 100530  3.7-8.4
Coir 12 20-150 15-30 ;gé‘ 46 110.180 335
Silk 13 Continuous 15-60 igga 5 25 100-1500 420
Feather 09  10-30 6.9 582‘ 3.10 112226  33.11
Wool 13 38152  132-35 50315 2.3.5 38242 1838
E-glass 25  Continuous 2.5 gggg 70 800-1400 29

JETIREL06101 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 661


http://www.jetir.org/

© 2019 JETIR March 2019, Volume 6, Issue 3 www.jetir.org (ISSN-2349-5162)

4. Advantages of using natural fibers as reinforcement

The key benefit of using these fibres is that their individual weight is minimal, resulting in higher
physical strength and stability than glass. The use of natural filaments that are inexhaustible prompts
practical development. Traditional fiber-fortified polymer composites, such as biodegradability, substance
reactivity, weight, non-harmfulness, decreased contamination, ease, and recyclability, are currently prior
to engineered fiber-fortified composites in properties. Such points of interest rank the composites of
traditional strands among the significant composites of presentation with favourable ecological and
monetary conditions. The weak reinforcing impact of these cellulosic elastomer strands was overwhelmed
by unequivocal shifts. Over the last 5 years, the use of trademark strands in the vehicle industry has
rapidly expanded [11].

5. Properties of Green composites

As a help, plant strands have lately taken specialists into account as a result of their favourable
circumstances over other existing materials. They are appealing to the planet, fully biodegradable, freely
available, affordable and modest. The biodegradability of plant filaments will add to a sound biological
system while the financial excitement of industry is fulfilled by their limited effort and elite. The
discharged CO2 calculation of the filaments is unbiased with regard to the acclimatised amount during
their production at the point when characteristic fiber-strengthened plastics are oppressed, towards an
impressive finish cycle, to the ignition procedure or landfill[12]. In terms of the advanced and reused
handling of the composite materials, the rough idea of standard fiber-fortified plastics is much lower
driving to points of interest when it is said to be finished. By using biodegradable polymers as structures,
normal fiber-strengthened plastics are the most environmentally friendly materials that break down into a
mind-blowing finishing period.

6. Disadvantages of natural fibres

Such fibres are hydrophilic in nature and absorb humidity. Physical and synthetic structures generally
influence the expanding activity of characteristic strands. Therefore, due to the presence of moisture
content, these fibres modify their dimensions, as the cell mass of these polymers includes hydroxyl and
other molecules containing oxygen. That absorbs moisture through the keeping of hydrogen in dampness.
The waxy materials present on the surface play an important role in water retention. The porous aid in
water intake while the hydroxyl pack (-OH) in cellulose, hemicellulose, and lignin helps to create a great
deal of hydrogen bonds in the plant fibre cell divider between the macromolecules.[13].

Conclusion

Natural fibres have played a major role in the development of human science and culture, as these fibres
play a major role in the creation of advanced bio-based goods. The uses of these materials are therefore
expanding because of their environmental and financial benefits. From many years of study, normal fibre
composite materials of superior have been made. Therefore, a lot of work on common strands and their
composites is currently being completed globally. In terms of applications with different uses for different
properties, the strands and composites are structured. Inexhaustible strands of creatures offer an energetic
opportunity to produce economical bio-composite materials. Light weight, minimal effort and eco-
accommodating design have now been extended around these plant fibre reinforced composites in view of
their easy accessibility. The material will provide lasting reaction to the problems of moisture
maintenance (poor gum proximity), external affectability and weakness for resisting long stretch
introduction, influencing, and unforgiving road trail conditions; a portion of the major impediments to
their current sales

References

1. Amash, A., & Zugenmaier, P. (1998). Study on cellulose and xylan filled polypropylene
composites. Polymer Bulletin, 40(2-3), 251-258.

2. Saheb, D. N., & Jog, J. P. (1999). Natural fiber polymer composites: a review. Advances in
Polymer Technology: Journal of the Polymer Processing Institute, 18(4), 351-363.

3. Vallo, C., Kenny, J. M., Vazquez, A., & Cyras, V. P. (2004). Effect of chemical treatment on
the mechanical properties of starch-based blends reinforced with sisal fibre. Journal of
Composite Materials, 38(16), 1387-1399.

JETIREL06101 ‘ Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org ] 662


http://www.jetir.org/

© 2019 JETIR March 2019, Volume 6, Issue 3 www.jetir.org (ISSN-2349-5162)

4.

10.

11.

12.

Gore, A., & O'Connor, J. (2007). An inconvenient truth: The crisis of global warming. New
York: Viking.
Prasanth, R., Shankar, R., Dilfi, A., Thakur, V. K., & Ahn, J. H. (2013). Eco-friendly fiber-

reinforced natural rubber green composites: A perspective on the future. In Green Composites
from Natural Resources (pp. 218-267). CRC Press.

Richardson, M. O. W. (Ed.). (1977). Polymer engineering composites. Elsevier Science &
Technology.

Shah, D. U., Porter, D., & Vollrath, F. (2014). Can silk become an effective reinforcing fibre?
A property comparison with flax and glass reinforced composites. Composites Science and
Technology, 101, 173-183.

Hill, C. A. S., & Abdul Khalil, H. P. S. (2000). Effect of fiber treatments on mechanical
properties of coir or oil palm fiber reinforced polyester composites. Journal of Applied
Polymer Science, 78(9), 1685-1697.

Zimniewska, M., Wladyka-Przybylak, M., & Mankowski, J. (2011). Cellulosic bast fibers,
their structure and properties suitable for composite applications. In Cellulose fibers: bio-and
nano-polymer composites (pp. 97-119). Springer, Berlin, Heidelberg.

Dong, C. (2018). Review of natural fibre-reinforced hybrid composites. Journal of Reinforced
Plastics and Composites, 37(5), 331-348.

Satyanarayana, K. G., Kulkarni, A. G., & Rohatgi, P. K. (1981). Potential of natural fibers as a
resource for industrial materials in Kerala. Journal of Scientific & Industrial Research, 40(4),
222-237.

Almgren, K. M. (2010). Wood-fibre composites: Stress transfer and hygroexpansion (Doctoral
dissertation, KTH).

JETIREL06101 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 663


http://www.jetir.org/

