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Abstract— The main objective of this project is to assess the 

mechanical properties and fracture analysis of coir fiber 

composite. Fiber reinforced (FRPs) have replaced 

conventional engineering materials in many area, especially 

in the field of automobiles and household application. With 

the increasing demand, various modification are being 

incorporated in the conventional FRPs for specific 

applications in order to reduce costs and achieve the quality 

standards. The present research endeavors an attempt to study 

the effect of natural fillers on the mechanical characteristics 

of FRPs. Rice husk, Wheat husk, and coconut coir have been 

used as natural fillers in coconut fiber. The specimen was 

fabricated with coir fiber at various dimensions of coir fiber 

length, thickness. Form the final results it was concluded that 

the coconut powder composite provides good tensile and 

flexural strength. Isophthalic resin has been used for advance 

technology to use high strength easily available. Then we use 

catalysts to react MEKP it can reduce time and quick reaction 

.In order to efficiently use the fibers and understand the 

composite properties, the microstructure and mechanical 

properties of coir fiber are investigated in this study. This 

chapter discusses the use of coir fiber in composite and the 

current status of research. 
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I. INTRODUCTION 

Composite materials play an important role in the field of 

science and engineering as well as advance manufacturing in 

response to unprecedented demands from technology due to 

rapidly advancing activities in aircrafts, aerospace, sporting 

goods, marine and automotive industries. These materials 

have low specific gravity that makes their properties, 

particularly superior in strength and modulus of many 

traditional engineering materials such as metals. As a result 

of intensive studies into the fundamental nature of materials 

and better understanding of their structure property 

relationship, it has become possible to develop new 

composite materials with improved physical and mechanical 

properties. These new materials include high performance 

composites such as reinforced composites. Continuous 

advancements have led to the use of composite materials in 

more and more diversified applications. The importance of 

composites as engineering materials is reflected by the fact 

that out of over 1600 engineering materials available in the 

market today more than 200 are composites. 

II. COMPOSITE MATERIALS 

A composite material is a material composed of two or more 

constituents. The constituents are combined at a microscopic 

level and are not soluble in each other. Generally, a composite 

material is composed of reinforcement (fiber, particles/ 

particulates, flakes and/or fillers) embedded in a matrix 

(metals, polymers and ceramics). The matrix holds the 

reinforcement to form the desired shape while the 

reinforcement improves the overall mechanical properties of 

the matrix 

 

III. CLASSIFICATION OF COMPOSITES 

 

A. Natural Fiber 

Natural fiber are defined as substances produced by plants 

and animals that can be spun into filament, thread or rope and 

further be woven, knitted, matted or bound. 

B. Coir Fiber 

Coconut fiber, is a natural fiber extracted from the husk. Coir 

is the fibrous material found between the hard, internal shell 

and the outer coat of a coconut. Other uses of brown coir 

made from ripe coconut are in upholstery padding, sacking 

and horticulture. White coir, harvested from unripe coconuts, 

is used for making finer brushes, string, rope. 
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C. Coir Powder 

 

IV. PROCESSING OF COIR FIBER 

Green coconuts, harvested after about six to 12 months on the 

palm, contain pliable white fiber. Brown fiber is obtained by 

harvesting fully mature coconuts when the nutritious layer 

surrounding the seed is ready to be processed into copra and 

desiccated coconut. The fibrous layer of the fruit is then 

separated from the hard shell manually by driving the fruit 

down onto a spike to split it DE husking. A well-seasoned 

husker can manually separate 2,000 coconuts per day. 

Machines are now available which crush the whole fruit to 

give the loose fiber. These machines can process up to 2,000 

coconuts per hour. 

A. Preparation of Coir Fiber 

Coconut, as found in grocery stores, is actually only the single 

seed of a fruit of the coconut palm tree. Before being shipped 

to market, the seed is stripped of an external leathery skin and 

a 2-3 in (5-8 cm) thick intermediate layer of fibrous pulp. 

Fiber recovered from that pulp are called coir. The fiber range 

from sturdy strands suitable for brush bristles to filaments that 

can be spun into coarse, durable yarn. In the United States, 

the most popular uses for coir are bristly door mats, 

agricultural twine, and geotextiles (blankets that are laid on 

bare soil to control erosion and promote the growth of 

protective ground covers). 

 Although coconut palms grow throughout the 

world's tropical regions, the vast majority of the 

commercially produced coir comes from India and Sri Lanka. 

Coconuts are primarily a food crop. In India, which produces 

aboutone-fourth of the world's 55 billion coconuts each year, 

only 15% of the husk fiber are actually recovered for use. 

India annually produces about 309,000 short tons (280,000 

metric tons) of coir fiber. Coir fiber are categorized in two 

ways. One distinction is based on whether they are recovered 

from ripe or immature coconut husks. The husks of fully 

ripened coconuts yield brown coir. Strong and highly 

resistant to abrasion, its method of processing also protects it 

from the damaging ultraviolet component of sunlight. Dark 

brown in color, it is used primarily in brushes, floor mats, and 

padding. On the other hand, white coir comes from the husks 

of coconuts harvested shortly before they ripen 

 

V. COCONUT SHELL 

Actually light brown or white in color, this fiber is softer and 

less strong than brown coir. It is usually spun into yarn, which 

may be woven into mats or twisted into twine or rope. The 

other method of categorization is based on fiber length. Both 

brown and white coir consist of fiber ranging in length from 

4-12 in (10-30 cm). Those that are at least 8 in (20 cm) long 

are called bristle fiber. Shorter fiber, which are also finer in 

texture, are called mattress fiber. A 10-oz (300-g) coconut 

husk yields about 3 (80 g) of fiber, one-third of which is 

bristle fiber. 

 The only natural fiber resistant to salt water, coir is 

used to make nets for shellfish harvesting and ropes for 

marine applications. Highly resistant to abrasion, coir fiber 

are used to make durable floor mats and brushes. Strong and 

nearly impervious to the weather, coir twine is the material 

hops growers in the United States prefer for tying their vines 

to supports. Coir is becoming a popular choice for making 

geotextiles because of its durability, eventual bio 

degradability, ability to hold water, and hairy texture which 

helps it cling to seeds and soil. 

VI. SELECTION OF MATERIAL MILD STEEL (MS) 

Mild steel is a type of carbon steel with a low amount of 

carbon – it is actually also known as ―low carbon steel. 

Although ranges vary depending on the source, the amount of 

carbon typically found in mild steel is 0.05% to 0.25% by 

weight, whereas higher carbon steels are typically described 

as having a carbon content from 0.30% to 2.0%. If any more 

carbon than that is added, the steel would be classified as cast 

iron. Mild steel is not an alloy steel and therefore does not 

contain large amounts of other elements besides iron; you will 

not find vast amounts of chromium, molybdenum, or other 

alloying elements in mild steel. Since its carbon and alloying 

element content are relatively low, there are several 

properties it has that differentiate it from higher carbon and 

alloy steels 

VII. MILD STEEL PROPERTIES 

S. 

No 
Mechanical Properties Metric Imperial 

1 Tensile Strength, Yield 370 MPa 53700 psi 

2 
Elongation at Break (In 50 

mm) 
15.0 % 15.0 % 

3 Reduction of Area 40.0 % 40.0 % 

4 
Modulus of Elasticity 

(Typical for steel) 

205 

GPa 
29700 ksi 

Table 1: 
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VIII. COCONUT FIBER 

Coconut fiber is a natural fiber extracted from the husk. Coir 

is the fibrous material found between the hard, internal shell 

and the outer coat of as coconut. Other uses of brown coir 

(made from ripe coconut) are in upholstery padding, sacking 

and horticulture. 

 Coir fibres are found between the hard, internal shell 

and the outer coat of a coconut. The individual fibre cells are 

narrow and hollow, with thick walls made of cellulose .they 

are pale when immature, but later become hardened and 

yellowed as a layer of lignin is deposited on their walls. Each 

cell is about 1mm (0.04) long and 10 to 20 µm (0.0004 to 

0.0008 in) in diameter. Fibres are typically 10 to 30 

centimeters (4 to 12 in) long. The two varieties of coir are 

brown and white .Brown coir harvested from fully ripened 

coconuts is thick, strong and has high abrasion resistance. It 

is typically used in mats, brushes and sacking. Mature brown 

coir fibres contain more lignin and less cellulose than fibres 

such as flax and cotton, so are stronger but less flexible. 

White coir fibres harvested from coconuts before they are ripe 

are white or light brown in color and are smoother and finer, 

but also weaker. They are generally spun to make yarn used 

in mats or rope. 

A. Processing of Coir Fiber 

Green coconuts, harvested after about six to 12 months on the 

palm, contain pliable white fiber. Brown fiber is obtained by 

harvesting fully mature coconuts when the nutritious layer 

surrounding the seed is ready to be processed into copra and 

desiccated coconut. The fibrous layer of the fruit is then 

separated from the hard shell manually by driving the fruit 

down onto a spike to split it DE husking. A well-seasoned 

husker can manually separate 2,000 coconuts per day. 

Machines are now available which crush the whole fruit to 

give the loose fiber. These machines can process up to 2,000 

coconuts per hour. 

B. Brown Fiber 

The fibrous husks are soaked in pits or in nets in a slow-

moving body of water to swell and soften the fiber. The long 

bristle fiber are separated from the shorter mattress fiber 

underneath the skin of the nut, a process known as wet-

milling. The mattress fiber are sifted to remove dirt and other 

rubbish, dried in the sun and packed into bales. Some mattress 

fiber is allowed to retain more moisture so it retains its 

elasticity for twisted fiber production. The coir fiber is elastic 

enough to twist without breaking and it holds a curl as though 

permanently waved. Twisting is done by simply making a 

rope of the hank of fiber and twisting it using a machine or by 

hand. The longer bristle fiber is washed in clean water and 

then dried before being tied into bundles or hanks. It may then 

be cleaned and 'hackled' by steel combs to straighten the fiber 

and remove any shorter fiber pieces. Coir bristle fiber can also 

be bleached and dyed to obtain hanks of different colures. 

C. White Fiber 

The immature husks are suspended in a river or water-filled 

pit for up to ten months. During this time, micro-organisms 

break down the plant tissues surrounding the fiber to loosen 

them — a process known as retting. The Segments of the husk 

are then beaten by hand to separate out the long fiber which 

are subsequently dried and cleaned. Cleaned fiber is ready for 

spinning into yarn using a simple one-handed system or a 

spinning wheel. 

 Researchers at CSIR’s National Institute for 

Interdisciplinary Science and Technology in 

Thiruvananthapuram have developed a biological process for 

the extraction of coir fiber from coconut husk without 

polluting the environment. The technology uses enzymes to 

separate the fiber by converting and solubilizing plant 

compounds to curb the pollution of waters caused by retting 

of husks. 

IX. ISOPHTHALIC RESIN 

Isophthalic    resin    polyester resin is    the     standard 

economic resin used by many people. 

 Isophthalic polyester resin is now becoming the 

preferred material in industries such as marine where its 

superior water resistance is desirable. 

 It is a medium viscosity polyester resin based on 

Isophthalic acid. It exhibits good mechanical and electrical 

properties together with a good chemical resistance compared 

to general purpose resins It rapidly wets the surface of glass 

fiber in the form of cloth, mat or chopped fiber to produce 

laminates and mouldings. Its superior chemical resistance 

towards most mineral chemical process equipment, storage 

tanks, tankers, ductings, hoods etc. for handling chemicals at 

ambient temperature 

A. Isophthalic Resin Properties 

S.no Property Name Property Value 

1 Appearance Clear, colorless to pale yellow 

2 Specific gravity 1.11 

Table 2: 

1) Cobalt 6% 

Cobalt is the most active surface drier. Cobalt effects rapid 

surface drying and is generally used in conjunction with 

auxiliary driers. It is usually added at 0.05 to 0.4 % based on 

vehicle solids. It is a strong oxidant It is compatible with all 

surfaces coating media. Cobalt is commonly used in various 

catalysts and catalytic reagents for organic synthesis. 

2) Properties 

S. No Property Name Property Value 

1 Molecular Weight 
345.345 

g/mol 

2 Hydrogen Bond Donor Count 0 

3 Hydrogen Bond Acceptor Count 4 

4 Rotatable Bond Count 8 

5 Complexity 93.9 

Table 3: 

X. METHYAL ETHYL KETONE PEROXIDE 

Methyl ethyl ketone peroxide (MEKP) is an organic peroxide, 

a high explosive similar to acetone peroxide. MEKP is a 

colorless, oily liquid whereas acetone peroxide is a white 

powder at STP; MEKP is slightly less sensitive to shock and 

temperature, and more stable in storage. Depending on the 

experimental conditions, several different adducts of methyl 

ethyl ketone and hydrogen peroxide are known. The first to 

be reported was a cyclic dimer, C8H16O4. 
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 Dilute solutions of 30 to 60% MEKP are used in 

industry and by hobbyists    as    the    catalyst which    initiates     

the crosslinking of unsaturated polyester resins used in 

fiberglass, and casting. For this application, MEKP is 

dissolved in dimethyl phthalate, cyclohexane peroxide, or 

diallyl phthalate to reduce sensitivity to shock. Benzoyl 

peroxide can be used for the same purpose. 

A. MEKP Properties 

Property Name Property Value 

Chemical formula C8H18O6 

Molar mass 210.23 g·mol−1 

Appearance Colorless liquid 

Density 1.170 g cm−3 

Table 4: 

XI. FABRICATION METHOD 

Mild steel is used to make the frame of Square plate (30*30) 

using die model by the calculation of the material is select for 

exactly of the model using (M.S) operation has been done by 

welding process the frame is formed by using coconut fiber, 

Isophthalic resin and it is used to fit by catalysis of cobalt 

assembly with the shape of Square plate by using fiber and 

resin. Then the coconut fiber reinforced composite in the 

Square plate. 

A. Working Method 

When we are fabricate the automobile parts using coir fiber 

powder. If we choose the coconut fiber for various type and 

advantage because of low cost and easily available. then we 

can take or choose the resin for our project .we take the 

Isophthalic resin for the component and catalysis is (cobalt 

6% +MEKP) for the mixing of resin and fiber powder into the 

room temperature for 48 hours in the shape in square model 

and it is 3mm thickness has been set it for fitting the design 

of the model. 

 
Finally Fabricated Specimen (METHOD 1) 

 
Method 2 

 

B. Compress Molding Machine 

When the fiber powder and resin has been mixed by the ratio 

of 30:40 and the catalysis made 30% of the cobalt and it make 

the solution time to reduce and it will be the fast reaction. The 

powder and resin level room temperature is kept for 48 hours 

to assembly the solution from the die is made by M.S, now 

the square part is made by coir fiber reinforced composite. 
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