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Abstract-Natural fibres have been used to reinforce materials for over 3,000 years. More recently they have been employed in combination 

with plastics. Many types of natural fibres have been investigated for use in plastics including coir, luffa, flax, hemp, jute, sisal, and banana. 

Natural fibres have the advantage that they are renewable resources and have marketing appeal. These agricultural wastes can be used to 

prepare fibre reinforced polypropylene composites for commercial use. Application of composite materials to structures has presented the 

need for the engineering analysis the  present  work  focuses  on  the  fabrication  of polymer matrix composites by using natural fibres like 

coir, and luffa which are abundant nature in desired shapes by the help of various structures of patterns and calculating its material 

characteristics (tensile strength, flexural modulus, flexural rigidity, hardness number,% gain of water) by conducting tests like tensile test, 

flexural test, hardness test,  water absorption test, impact test, density test, SEM analysis and their results are measured on sections of the 

material and make use of the natural fibre reinforced polypropylene composite material for automotive seat shell manufacturing. 

 

 Index Terms - Natural Fibres, Polypropylene, Tensile Strength, Flexural Test, Hardness Test, Water Absorption Test, Density Test, Impact 

Test, SEM. 

 

 

I. INTRODUCTION 

1. NATURAL FIBER COMPOSITE MATERIAL  

Materials made from two or more constituent materials with significantly different physical or chemical properties which remain 

separate and distinct at the macroscopic or microscopic scale within the finished structure.Natural fiber composites combine plant-derived fibers 

with a plastic binder. The natural fiber component may be wood, sisal, hemp, coconut, cotton, luffa , flax, jute, abaca, banana leaf fibers, 

bamboo, wheat straw or other fibrous material, and the binder is often recycled plastic (usually polypropylene). Advantages of natural fiber 

composites include light weight, low-energy production and sequestration of carbon dioxide reducing the "greenhouse effect". 

In most cases, the reinforcement is harder, stronger and stiffer than the matrix. The reinforcement is usually fibers are particulate. 

Particulate composites have dimensions that are approximately equal in all direction. They may be spherical, platelets or any other regular or 

irregular geometry. Particulate composites tend to be much weaker and less stiff than continuous fiber composites, but they are usually much less 

expensive. Particulate reinforce composites usually contain less reinforcement (up to 45-50 volume percent) due to processing difficulties and 

brittleness. A fiber has a length that is greater than its diameter. The length to diameter (l/d) ratio is known as the aspect ratio and can vary 

greatly. Continuous fibers have long aspect ratio, while discontinuous fibers have short aspect ratios.       

1.1 CLASSIFICATION OF COMPOSITES 
Generally composites are classified based on matrix material, reinforcing material structure. 

1.1.1 METAL MATRIX COMPOSITES (MMC) 

Metal Matrix Composites are composed of a metallic matrix (Aluminum, Magnesium, Iron, Cobalt, Copper) and a dispersed ceramic 

(Oxides, Carbides) or Metallic (Lead, Tungsten, Molybdenum) phase.  

1.1.2 CERAMIC MATRIX COMPOSITES (CMC) 

Ceramic Matrix Composites are composed of a ceramic matrix and embedded fibers of other ceramic material (dispersed phase).  

1.1.3 POLYMER MATRIX COMPOSITES (PMC) 

Polymer Matrix Composites are composed of a matrix from thermoset (Polypropylene, Unsaturated Polyester (UP), Epoxy (EP)) or 

thermoplastic (Polycarbonate (PC), Polyvinylchloride, Nylon, Polystyrene) and embedded glass, carbon, steel or Kevlar fibers (dispersed phase).  

1.1.4 BASED ON REINFORCING MATERIAL STRUCTURE 

Based on the reinforcing material structure composites are classified into three types as follows:  

 Particulate composites 

 Fibrous composites 

 Laminate composites 

1.1.5 PARTICULATE COMPOSITES 

Particles have no preferred directions and are mainly used to improve properties or lower the cost of isotropic materials. The shape of 

the reinforcing particles can be spherical, cubic, platelet, or regular or irregular geometry. Particulate reinforcements have dimensions that are 

approximately equal in all directions. Large particle and dispersion-strengthened composites are the two subclasses of particle-reinforced 

composites. 

http://en.wikipedia.org/wiki/Material
http://en.wikipedia.org/wiki/Physical_property
http://en.wikipedia.org/wiki/Chemical_property
http://en.wikipedia.org/wiki/Macroscopic_scale
http://en.wikipedia.org/wiki/Microscopic_scale
http://www.substech.com/dokuwiki/doku.php?id=metal_matrix_composites&DokuWiki=130b7efa9a566e44aa5c0e5aa1959699
http://www.substech.com/dokuwiki/doku.php?id=aluminum_alloys&DokuWiki=130b7efa9a566e44aa5c0e5aa1959699
http://www.substech.com/dokuwiki/doku.php?id=magnesium_alloys&DokuWiki=130b7efa9a566e44aa5c0e5aa1959699
http://www.substech.com/dokuwiki/doku.php?id=copper_alloys&DokuWiki=130b7efa9a566e44aa5c0e5aa1959699
http://www.substech.com/dokuwiki/doku.php?id=oxide_ceramics&DokuWiki=130b7efa9a566e44aa5c0e5aa1959699
http://www.substech.com/dokuwiki/doku.php?id=carbide_ceramics&DokuWiki=130b7efa9a566e44aa5c0e5aa1959699
http://www.substech.com/dokuwiki/doku.php?id=ceramic_matrix_composites&DokuWiki=130b7efa9a566e44aa5c0e5aa1959699
http://www.substech.com/dokuwiki/doku.php?id=polymer_matrix_composites&DokuWiki=130b7efa9a566e44aa5c0e5aa1959699
http://www.substech.com/dokuwiki/doku.php?id=thermosets&DokuWiki=130b7efa9a566e44aa5c0e5aa1959699
http://www.substech.com/dokuwiki/doku.php?id=thermoset_unsaturated_polyester_up&DokuWiki=130b7efa9a566e44aa5c0e5aa1959699
http://www.substech.com/dokuwiki/doku.php?id=thermoset_epoxy_ep&DokuWiki=130b7efa9a566e44aa5c0e5aa1959699
http://www.substech.com/dokuwiki/doku.php?id=thermoplastics&DokuWiki=130b7efa9a566e44aa5c0e5aa1959699
http://www.substech.com/dokuwiki/doku.php?id=thermoplastic_polycarbonate_pc&DokuWiki=130b7efa9a566e44aa5c0e5aa1959699
http://www.substech.com/dokuwiki/doku.php?id=thermoplastic_polyvinyl_chloride_pvc&DokuWiki=130b7efa9a566e44aa5c0e5aa1959699
http://www.substech.com/dokuwiki/doku.php?id=thermoplastic_polyamide_nylon_6&DokuWiki=130b7efa9a566e44aa5c0e5aa1959699
http://www.substech.com/dokuwiki/doku.php?id=classification_of_carbon_materials&DokuWiki=130b7efa9a566e44aa5c0e5aa1959699
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Particulate Composites consist of a matrix reinforced by a dispersed phase in form of particles.  

 Composites with random orientation of particles. 

 Composites with preferred orientation of particles. Dispersed phase of these materials consists of two-dimensional flat platelets (flakes), 

laid parallel to each other. 

1.1.6 FIBROUS COMPOSITES 

 Short-fiber reinforced composites. Short-fiber reinforced composites consist of a matrix reinforced by a dispersed phase in form of 

discontinuous fibers (length < 100*diameter). 

 Composites with random orientation of fibers. 

 Composites with preferred orientation of fibers.  

 Long-fiber reinforced composites. Long-fiber reinforced composites consist of a matrix reinforced by a dispersed phase in form of 

continuous fibers. 

 Unidirectional orientation of fibers. 

 Bidirectional orientation of fibers (woven). 

1.2 NATURAL FIBERS  

 Some natural fibers are 

 Coir 

 Luffa 

1.2.1 COIR 

Coir fibers are found between the hard, internal shell and the outer coat of a coconut. The individual fiber 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 1 millimeter (0.04 in) long and 10 to 20 micrometers (0.0004 to 0.0008 in) in diameter. Fibers are typically 10 to 

30 centimeters (4 to 12 in) long. Coir is a natural fiber extracted as fiber bundles from the husk surrounding the seed of a coconut. The seed is 

separated from the husk for the extraction of the oil-rich kernel for various food products such as fresh kernel, copra and desiccated coconut. 

Traditionally, coir was extracted from husks that had been soaked for 6–9 months (retted) in sea water or lagoon water, and then beaten with a 

wooden mallet. In the past, coir has been considered as a low-quality, low-value product, with its main uses being as coir yarn, coir nettings, 

white coir for yarn making for doormats and floor coverings, brown coir for rubberized pads and mattress and bristle coir for brooms and 

brushes. In the last three decades the application of coir has expanded tremendously for the manufacture of rubberized coir products for 

automobiles. 

 

 

 

 

 

 

 

 

Fig 1.1 Coir 

1.2.2 LUFFA 

A luffa, as it is commonly known, is a fibrous plant seed pod. The luffa plant is a cucurbit, a group of plants including gourds, 

pumpkins, and cucumbers. It grows as a flowering annual vine. The pollinated flowers grow cylindrical green fruits that eventually develop into 

a seed pod filled with many intertwined cellulose fibers. The outer skin is removed to reveal the "luffa" inside.Sea sponges are members of the 

animal kingdom. They grow on the sea floor and filter food out of the water. The word sponge is often used to describe luffa and man made 

"sponges" with absorbent properties like sea sponges.When fully matured the fruits become a tough mass of fiber that makes a great scrubbing 

sponge.  These natural cellulose fiber wonders of the vegetable world have many uses. They can exfoliate the loose cells from your skin and 

make you skin squeaky clean or shine up your dirty dishes. Luffas are most excellent in the bath or shower. The exfoliating action leaves your 

skin feeling the cleanest and tightest it could possibly be.  Scrubbing your back with a luffa sponge in the bath or shower is an incredibly 

pleasurable experience.  Home and professional artisan craft soap makers include slices of luffa fiber in their creations to add an extra cleaning 

boost to their soaps. Shredded or powdered luffa fibers can also be mixed into soap making mixtures before pouring into a mold. 

 

 
Fig 1.2 Luffa 

1.3 POLYMER COMPOSITES 
        Some polymer composites are 

 Polypropylene 

 Polyethylene 

 Epoxy 

http://en.wikipedia.org/wiki/Coconut
http://en.wikipedia.org/wiki/Cellulose
http://en.wikipedia.org/wiki/Lignin
http://www.luffa.info/images/LuffaSoap.jpg
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1.3.1 POLYPROPYLENE 

 Polypropylene is a polymer substance. In other words, it is a macromolecule (or a very large molecule) formed by repetition of 

one structural unit of propylene several times. The small molecules of propylene are bonded with each other by the means of covalent type of 

chemical bonds. Polypropylene is a kind of polymer which gets transformed into liquid when it is heated. And when frozen, it turns into a glassy 

state. The polymer that shows these properties is known as thermoplastic polymer. 

 Polypropylene is a lightweight material. 

 Its tensile strength is quite high. It shows strong resistance towards stress and cracking. 

 Polypropylene is crystalline in nature and possesses a regular geometrical shape. 

 It acts as an excellent insulator.        

 Melting point of polypropylene is 160°C. Therefore, unlike other polymers like polyethylene,  

 it is capable of being operational at a very high temperature. 

 It is a non-toxic substance. 

 It can be easily fabricated. 

 It can retain its stiffness and flexibility intact even at very high temperatures. 

 

APPLICATIONS OF POLYPROPYLENE 

 In our daily life, we find its uses it in the form of various house wares. Food containers made of polypropylene are of superior quality 

and can be safely washed in a dishwasher. 

 It is also used for making cans and syrup bottles that are required for food packaging. 

 Polypropylene mixes well with different types of dyes and its colorful fibers make beautiful carpets which have high durability. These 

carpets can be kept near swimming pools or other such areas where it is exposed to a lot of water. 

 It does not promote growth of bacteria on its surface and hence, it is used in various medical equipment. 

 Polypropylene, in its pure form, is used in semiconductor industry. 

 Due to the high impact property, it can withstand strong force. For this reason, ropes are often used for fishing and agriculture 

purposes.In the construction sector, the uses of polypropylene are in manufacturing of pumps and different types of pipes. 

 

II.LITERATURE REVIEW 

2.0 LEADING UP TO THE PRESENT 

Ever J. Barbero evaluates the basic concepts on composites design material selections and manufacturing processes are discussed. The 

author first highlights composites design philosophy and emphasizes the advantages and disadvantages of various materials and processing 

methods from the designer’s point of view. Then, different types of fibers and matrices are described, and their typical properties tabulated. Also, 

various fiber forms and their common terminology are briefly described.  

Robert S. Fielder shows Computer modeling using finite element analysis (FEA) was performed to examine the effects of constructing 

multilayered thick film inductors using an artificially modulated magnetic composite structure. It was found that selectively introducing regions 

of low permeability material increased both the inductance and the current carrying capacity compared to thick film inductors made with single 

material magnetic cores. Permeability of the composite cores ranged from 1 to 220. The frequency for the models ranged from 0 to 5.0 MHz 

Experimental devices were constructed using thick film screen printing techniques and characterized to validate the models and to determine the 

effectiveness of the design modifications. Quantitative comparisons were made between inductors of single permeability cores with inductors 

produced with magnetic composite cores. It was found that significant (> 130%) increases could be gained in saturation current with only a 12% 

decrease in inductance. It was found that the key parameters affecting performance were 1) the placement of low permeability regions, 2) the 

extent of non-uniform flux distribution within the structure, and 3) the volume fraction of low permeability material. 

Rijswijk elaborated in his report a strategy is introduced to increase the yield of the traditional fiber industry of rural societies. This 

industry has changed very little throughout ages and still generates money by either (i) exporting raw materials (jute, flax, sisal or coir) or (ii) 

manufacturing traditional products such as bags, carpet backing, ropes, baskets, brushes and paper. Due to the wide variety of available 

manufacturing processes, each resulting in their own characteristic products, the design possibilities are numerous. Consequently, a composite 

product and its manufacturing process can be chosen to best fit the environment in which the products will be made and used. Besides the 

technical feasibility, manufacturing of composites becomes also financially feasible when using domestically grown natural fibers in 

combination with simple manufacturing processes. Potential products are roofing panels, fluid containers, bridges and small boats. 

 Zorana meets the requirements of precise temperature monitoring at high temperatures in extremely corrosive environments, such as in 

coal gasifies, a new sensor technology has been developed. This optical, ultra high temperature measurement system utilizes single crystal 

sapphire as a sensing element. A series of experiments was performed to determine the corrosion resistance of single crystal sapphire and single 

crystal fully stabilized cubic zirconia at high temperatures in coal slag and soda lime glass. The amount of corrosion of sapphire and zirconia in 

corrosive slags was measured at 1200
o
C, 1300

o
C, and 1400

o
C for different exposure times. The micro structural features at the interface of 

sapphire and zirconia were investigated using SEM and EDX analysis. The experimental measurements as well as SEM micrographs show very 

little or no degradation of sapphire and zirconia samples in corrosive slags. An interesting phenomenon was observed in the EDX scans of 

sapphire in the coal slag: the iron from the slag appears to have completely separated from the silicon and deposited at the sapphire surface. This 

interesting observation can be further explored to study whether this iron layer can be used to control the corrosion of sapphire. 

Fenella G. France shows the responsibility of preserving our material heritage heightens our awareness of our cultural history. Historical 

textiles are made from natural fibers and serve to create a special link between the natural environment and the social environment that underlies 

all our lives, from the everyday textile to patriotic to ceremonial. Understanding and identifying natural historic textile materials helps assure that 

these textiles are preserved for future generations.  
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Michaela Eder and Ingo Burgert evaluated Natural fibers are nature’s solution for adapting plant material properties to mechanical 

constraints that the plant body has to cope with during its lifetime. In this sense the natural plant fiber is an optimized structure, proved by 

evolution, which for that reason has been technically utilized from the beginning of mankind. This chapter provides insight into the in vivo 

function of plant fibers in the living organism for a fundamental understanding of the structure–function relationships of plant fibers. These 

underlying principles are a prerequisite to understanding and improving plant fiber performance in established fiber-based composites and to 

creating new innovative fiber-based materials like insulation products or geotextiles. Different plant fiber types are introduced, with a focus on 

fibers that are relevant for technical applications. 

J¨org M¨ ussig, Holger Fischer, Nina Graupner, Axel Drieling, elaborated In general there are more reasons for fiber testing than 

stakeholders in the value-added chain of natural fibers in industrial production. Consequently, potential customers for testing results can be found 

in each step of this chain, starting with fiber production/cultivation of plants. Here, there is a need for optimization of plant breeding, driven by 

the strong interest in realizing a price that reflects the fiber quality. In the subsequent step of fiber separation, testing is necessary for process 

control and optimization. Also, in fiber trading there is great interest in buying fibers according to objective fiber quality and realizing prices 

according to objective fiber quality in sale, combined with the possibility of offering special grades and fiber properties. Product creation is the 

next step in the chain, where fiber testing becomes essential for selecting appropriate fiber lots, minimizing fiber loss during processing and 

enabling a failure-free production process. 

Erwin Baur and Frank Otremba evaluated an important potential application of natural fibers is their use as reinforcement for plastics. 

Such applications are known, for example, in the automotive industry. Before a material is used in a technical application, it has to go through an 

extensive design process. This chapter describes the key elements of this design process, which includes material selection, the generation of a 

part geometry and calculation of part performance. These aspects are explained with a special focus on the specific requirements for natural-

fiber-reinforced composites 

Xiaoli Li and S.K. Tso introduced a new method for on-line estimation of drill wear from the currents measured using a regression 

technology and a fuzzy classification method over a wide range of cutting condition. The essence of the method is to establish a simple model 

relating the measured current value and the drill wear state under different cutting conditions. Based on the model, the tool wear states can then 

be estimated from the knowledge of the cutting parameters and the motor current signals. When the tool wear state is ‘severe’, the tool has to be 

replaced. According to the tool wear state obtained, the decision about tool replacement is taken. 

Yingxue Yao , Xiaoli Li, Zhejun Yuan In their paper, found a new method of tool wear detection with cutting conditions and detected 

signals , which included the model of wavelet fuzzy neural network with acoustic emission (AE) and the model of fuzzy classification with motor 

current. The results of tool wear were estimated by the cutting conditions and detected signals (spindle motor current, feed motor current and 

AE) were fused by fuzzy inference. 

N. Kasashima, K. Mori, G. Herrera Ruiz,  N. Taniguchi  described the application of  the Discrete Wavelet Transform (DWT)  in 

detecting tool failures for face milling operations. The  results  indicated  that  the DWT can  extract  tool failures with much greater sensitivity 

than the FFT even when the amount of chipping  is very small.  In addition, the DWT enables the analyst to determine which insert tip failed, 

since it yields time localized  

signal information. On-line diagnosis of tool failures  were demonstrated  in both simulated and actual cutting force signals by using 

simple pattern recognition technique. 

Xiaoli Li  reviewed the AE-based tool wear condition monitoring in turning, which includes AE signal generation and correction in 

cutting processes, AE signal processing, and tool wear estimation .Based on his review, careful signal processing or feature extraction and 

integration with other sensor(s) will be an effective approach for AE-based tool condition monitoring. 

Eugen Pr¨omper Materials based on natural resources such as wool, cotton or natural leather have been used as decorative surface 

materials for interior parts and seats since the beginning of industrial automobile production. Wood plates (chipboards), painted or unpainted, 

were also used as decorative covering parts in automotive interiors. Since the late 1940s, these parts have become more contoured, meaning that 

new processes have had to be developed for the use of natural materials. The development of natural fiber (NF) compounds based on wood fibers 

and coir fiber bundles for these contoured interior parts started in the early 1950s. Decorative door panels and the upholstery of automotive seats 

were made of these materials, with melamine resins for the wood fiber and latex for the coir bundles. 

  

III.PROJECT DESCRIPTION 

3.1 PROBLEM IDENTIFIED 

 As we already known that if the weight of the vehicle increases the speed as well as the mileage of the vehicle gets reduced. 

 Thus by reducing the weight of the material used conventionally  by using the composites materials 

 The composite materials are usually made with combining glass fibers and resins called matrix. 

 But the use of glass fiber increases the cost. 

3.2 NATURAL FIBER PREPARATION 

 In this project discontinuous fiber is used for fabricate the natural fiber composites.  

 First the natural fibers are cleaned in the distilled water. 

 The cleaned natural fibers are dried in the sun light. 

 The dried natural fibers are again cleaned by chemical cleaning process. 

 In chemical cleaning process the 10% sodium hydroxide is mixed with 90% distilled water. 

 The dried natural fibers dipped in the diluted sodium hydroxide solution. 

 It is again dried in sun light. 

 The dried natural fibers are particulates. 

 The particulate coir, luffa are used in fabricate the reinforced polypropylene composites. 
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3.3 PATTERN 
The pattern is designed by as per ASTM standard. The pattern is made up of Oil Hardened Non-shrinking Steel. The pattern Size is 300 

x 40 x 10 mm (ASTM) The pattern consist of three parts,Two injection mold ,Ejector mold .The mold consists of two primary components, the 

injection mold (A plate) and the ejector mold (B plate). Plastic resin enters the mold through a sprue or gate in the injection mold; the sprue 

bushing is to seal tightly against the nozzle of the injection barrel of the molding machine and to allow molten plastic to flow from the barrel into 

the mold, also known as the cavity.The sprue bushing directs the molten plastic to the cavity images through channels that are machined into the 

faces of the A and B plates. These channels allow plastic to run along them, so they are referred to as runners. The molten plastic flows through 

the runner and enters one or more specialized gates and into the cavity geometry to form the desired part. 

 
Fig 3.1 Pattern 

 

3.4 FABRICATION PROCESS  

 
Fig 3.2 Fabrication process 

 

 In this project injection Molding is used for fabricate the natural fiber reinforced Polypropylene composites. 

 The support plate is support the center frame  

 For fabricate the reinforced polypropylene composites 80% and remaining coir, luffa are used. 

 With injection molding, granular plastic is fed by gravity from a hopper into a heated barrel. 

 As the plunger advances, the melted plastic is forced through a nozzle that rests against the mold, allowing it to enter the mold cavity 

through a gate and runner system. 

  The mold remains cold so the plastic solidifies almost as soon as the mold is filled. 

 

 
Fig 3.3 Injection moulding Machine 

 

3.5FABRICATED NATURAL FIBER COMPOSITES 

 

Coir Reinforced Polypropylene Composites 

Luffa Reinforced Polypropylene Composites 

Coir, Luffa Reinforced Polypropylene Composites 

 

In this fabricated material, we used 80% of polypropylene and 20% of coir in a particulate form. 

 

http://en.wikipedia.org/wiki/Sprue_%28manufacturing%29
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Fig 3.4 Coir Reinforced Polypropylene Composites 

 

In this fabricated material, we used 80% of polypropylene and 20% of luffa in a particulate form. 

 

 
Fig 3.5 Luffa Reinforced Polypropylene Composites 

 

In this fabricated material, we used 80% of polypropylene and 10% of coir, 10% of luffa in a particulate form. 

 
Fig 3.6 Coir, Luffa Reinforced Polypropylene Composites (Hybrid composite) 

 

IV.RESULTS AND DISCUSSION 

4.1MATERIAL PROPERTIES 

The main objective of this project is to determine the material properties (tensile strength, Flexural modulus, flexural rigidity, Hardness 

number, % gain of water, density, Impact Strength and SEM analysis) of natural fiber reinforced composite material by conducting the following 

respective tests. 

 Tensile test 

 Flexural test 

 Hardness Test 

 Water absorption Test 

 Density Test  

 Impact Test 

 SEM analysis 

 

4.1.1 TENSILE TEST 

 

 
Fig 4.1 Tensile Test 
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4.1.2 TENSILE TEST RESULT 

Table 4.1 Tensile Strength Results 

 

PARAMETER 

 

 

PP (80%) 

+ 

COIR 

(20%) 

 

 

PP (80%) + 

LUFFA (20%) 

 

 

PP (80%) + 

COIR (10%) + 

LUFFA (10%) 

 

Size of specimen 

 

 

300*40*1

0mm 

 

 

300*40*10mm 

 

 

300*40*10mm 

 

Specimen breaking 

load 

 

    11250N 

 

9000N 

 

10000N 

Tensile strength 28.65MPa 23.50MPa 26MPa 

 

 4.1.4 TENSILE STENGTH GRAPHICAL RESULT 

 
Fig 4.2 Comparison of Tensile Strength 

4.2 FLEXURAL TEST 

 
Fig 4.3 Flexural Test 

4.2.3 FORMULA USED 

E = 
    

      

 
 N/mm

2
 

E I = 
    

    

 
 N-mm

2
 

I = 
    

  

 

E – Modulus of elasticity 

E I – Flexural Rigidity 

y- Deflection in mm 

F- Load in N 

 

4.2.4 FLEXURAL TEST RESULT   

Table 4.2 Coir Reinforced Polypropylene Composites Results 

 

S.No 

Proving 

Reading 

Division 

Load F In Deflection 

Y in mm 

Modulus of 

Elasticity 

E in N/mm
2
 

Flexural Rigidity 

EI in N-mm
2
 

 
 

Kg 

 

N 

1

1 
1 6.25 61.31 5.48 1887.97 6.29*10

6
 

2

2 
2 12.5 122.625 11.88 1753.64 5.84*10

6
 

3

3 
3 18.75 183.94 18.71 1659.80 5.52*10

6
 

Average 1767.13 5.88*10
6 
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Table 4.3 Luffa Reinforced Polypropylene Composites Results 

S.No  

Proving 

Reading 

Division 

Load F 

In 

Deflection 

Y in mm 

Modulus of 

Elasticity 

E in N/mm
2
 

Flexural Rigidity 

EI in N-mm
2
 

 Kg  

N 

1 1 6.25 61.31 3.16 3274.07 10.91*10
6
 

2 2 12.5 122.625 6.38 3243.28 10.71*10
6 

3 3 18.75 183.94 11.58 2680.47 8.93*10
6
 

3065.94 10.18*10
6
 

 

Table 4.4 Coir, Luffa Reinforced Polypropylene Composites Results 

S

.No 

Proving 

Reading 

Division 

Load F  In Deflection 

Y in mm 

Modulus of 

Elasticity 

E in N/mm
2
 

Flexural Rigidity 

EI in N-mm
2
 

 
Kg N 

1 1 6.

25 

61.31 3.60 2873.90 9.57*10
6
 

2 2 12

.5 

122.62

5 

9.72 2128.19 7.09*10
6
 

3 3 18

.75 

183.94 14.82 2094.46 6.98*10
6
 

2365.75 7.88*10
6
 

 

4.2.5 FLEXURAL RIGIDITY GRAPHICAL RESULT 

 

 
Fig 4.4 Comparison of Flexural Rigidity 

 

4.3 HARDNESS TEST  

 
Fig 4.5 Rockwell Hardness Test 
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4.3.3 HARDNESS TEST RESULTS 

Table 4.5 Hardness Test Results 

 

S.NO 

POLYPROPYLENE 

MATRIX COMPOSITE 

INDENTER USED LOAD IN Kg  

HRA 

 

 

 

1 

 

 

 

PP (80%) +coir (20%) 

 

 

 

diamond cone 

 

 

 

60 

53 

52 

54 

51 

55 

54 

 

 

 

2 

 

 

 

PP (80%) + luffa (20%) 

 

 

 

diamond cone 

 

 

 

60 

48 

50 

49 

48 

48 

50 

 

 

 

3 

 

 

PP(80%)+ 

coir(10%)+luffa(10%) 

 

 

 

diamond cone 

 

 

 

60 

54 

56 

55 

56 

54 

56 

 

4.4 WATER ABSORPTION TEST 

 

                              

 

 

 

 

 

           

 

 

Fig 4.6 Weighing Machine                                     Fig 4.7 Water absorption test 

 

4.4.3 WATER ABSORPTION TEST RESULT 

Table 4.6 Water Absorption Test Result 

PARAMETER 

 

PP (80%) + 

COIR (20%) 

 

PP (80%) + 

LUFFA (20%) 

 

PP (80%) + 

COIR (10%) + 

LUFFA (10%) 

 

SIZE OF 

SPECIMEN 

 

 

145*40*10mm 

 

 

145*40*10mm 

 

 

145*40*10mm 

 

BEFORE WEIGHT 

OF SAMPLE 

 

 

50 grams 

 

 

50 grams 

 

 

50 grams 

 

WATER 

IMPREGNATION 

TIME 

 

 

 

24 hours 

 

 

 

24 hours 

 

 

 

24 hours 

 

WEIGHT  AFTER 

WATER 

IMPREGNATION 

 

 

50.50 grams 

 

 

50.50 grams 

 

 

50.50 grams 

 

 

WATER 

ABSORPTION 

 

1% 

 

1% 

 

1% 
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4.5 DENSITY TEST 

Table 4.7 Density Test Result 

 

PARAMETER 

 

PP (80%) + 

COIR (20%) 

 

PP (80%) + 

LUFFA (20%) 

 

PP (80%) + 

COIR (10%) + 

LUFFA (10%) 

SIZE OF 

SPECIMEN 

 

50*40*10mm 

 

 

50*40*10mm 

 

 

50*40*10mm 

BEFORE 

WEIGHT OF 

SAMPLE 

 

18 grams 

 

 

17 grams 

 

 

18 grams 

 

VOLUME OF 

SAMPLE 

 

20000mm
3
 

 

 

20000mm
3
 

 

20000mm
3
 

 

DENSITY 

 

 

900 Kg/m
3
 

 

 

850 Kg/m
3
 

 

 

900 Kg/m
3
 

 

 

4.6 IMPACT TEST 

 

 
Fig 4.8 Impact Test 

 

4.6.3 CHARPY IMPACT TEST RESULT 

Table 4.9 Impact Test Result 

 

SAMPLE 

 

POLYMER MATRIX 

COMPOSITE MATERIALS 

IMPACT 

ENERGY IN 

SCALE(JOULE) 

1 PP (80%) +COIR (20%) 5 

2 PP (80%) +LUFFA (20%) 6 

3 
PP (80%) +COIR (10%) + 

LUFFA (10%) 
5 

 

4.7 MICRO STRUCTURE 

SCANNING ELECTRON MICROSCOPE ANALYSIS 

4.7.1 SCOPE 

A scanning electron microscope (SEM) is a type of electron microscope that produces images of a sample by scanning it with a focused 

beam of electrons. The electrons interact with electrons in the sample, producing various signals that can be detected and that contain information 

about the sample's surface topography and composition. The electron beam is generally scanned in a raster scan pattern, and the beam's position 

is combined with the detected signal to produce an image. SEM can achieve resolution better than 1 nanometer. Specimens can be observed in 

high vacuum, low vacuum and in environmental SEM specimens can be observed in wet conditions.  

 

                                       

                                               

 

 

 

 

 

 

Fig 4.9 SEM Machine                                  Fig 4.10 Coir Reinforced Polypropylene Composites 
 

Figure shows that luffa fiber reinforced in polypropylene matrix. In this the luffa fiber distributed  is partially bonded. 

http://en.wikipedia.org/wiki/Electron_microscope
http://en.wikipedia.org/wiki/Electron
http://en.wikipedia.org/wiki/Topography
http://en.wikipedia.org/wiki/Raster_scan
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Fig 4.11 Luffa Reinforced Polypropylene Composites 

 

Figure shows that morphology of coir, luffa reinforce polypropylene matrix.(hybrid composites with coir(10%),luffa(10%)and 

remaining of polypropylene.Both fiber distributed in equal amount.So the bonding between matrix and fiber in good with proper preparation.     

 

 
Fig 4.12 Coir,Luffa Reinforced Polypropylene Composites 

 

  V. CONCLUSIONS 

 Coir, luffa reinforced polypropylene composites was successfully fabricated and characterized. The material properties of fabricated 

coir, luffa reinforced polypropylene composites were observed. It was found that coir reinforced polypropylene composites were the best among 

all set of combination. It can be used for manufacturing of automotive seat shells and back bamber among the other natural fiber combinations.  
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