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ABSTRACT 
The prerequisite for most outstanding and normal composite materials to be delivered or recognized, having eco-

pleasing ascribes and have ability to acclimate to trademark changes happening on regular calendar, has passed 

on individuals to find new sources and variety of composite materials to be made. At the present age, trademark 

fiber composites having near properties, from renewable normal resources expect a vital part in course of action 

of composite material when diverged from man-made fiber materials. To accomplish a more noticeable and 

incredible results, these days trademark strands layers are associated or included over designed or polymer based 

composite materials, molding a half and half composite materials. The present examination focuses in focusing 

on the mechanical properties of common composite material having soybean strands and characteristic polymer 

cross breed composite material having soybean strands as general composite material and Kevlar fibers as the 

polymer composite material reinforced with epoxy lastly correlation of crossover composite v/s normal composite 

are finished. The course of action of composite materials are finished using hand lay-up framework, cases are cut 

from the material in consent to ASTM standards. Analyses to survey mechanical properties, tractable, flexural, 

impact, hardness and thickness were finished. The examination results got were differentiated from half and half 

composite material with ordinary composite material. Material is seen to be least responsive to the present 

biological condition. 

 

INTRODUCTION  
Composite Materials 

Humankind has known composite materials since a couple of hundred years before Christ and associated headway 

to upgrade the way of life. Composite materials are made by solidifying two or more materials to give a 

momentous blend of properties. Various typical materials are point of fact "composites," including bond, metals 

blends and wood. In any case, fiber reinforced composite materials change from these ordinary materials in that 

the constituent materials of the composite are imperceptibly conspicuous and at last mechanically divisible. The 

grid material can be polymeric, metallic, or can even be artistic, bracing materials may be designed or regular.  

 

Typical fibers from plants like Soybean, Bamboo, Hemp, Banana, Coir, Jute and Sisal are used capably as a piece 

of composites with a particular final objective to reduce the cost of the materials. The novel properties of general 

fiber braced polymers have a predominant malleable properties and winding properties. The criticalness in like 

manner fiber fortified composites is extending rapidly both to the extent their focal study and mechanical 

applications. Their openness, renewability, low thickness and cost furthermore sufficient mechanical properties 

make them an appealing normal differentiating alternative to carbon, glass and other man-made strands used for 

the collecting of composites. Regular strands have more purposes of interest at the point when diverged from 

designed fibers like C glass, S glass, nylon, E glass et cetera. The going with are the environmental reasons ought 

to have been used as a piece of composite: Thermally recyclable, Renewable assets, Biodegradable, Low 

imperativeness use (low CO2), Cost consistently (potentially) straightforwardness, Security and Health, more 

magnificent to handle, Better specific mechanical properties. 
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Classification of Composites 

 

 
 

Classification Based On Matrix Materials 

 

 
 

Advantages of composite materials  

 They are light in weight, when appeared differently in relation to metal mixes  

 Capable for working at high temperature range  

 They have high impenetrability to disintegration and different work environments  

 Small to colossal size parts can be made as single unit  

 It has improved weight robustness and its inflexibility is awesome  

 

Disadvantages of composite materials  

 Machining of composite is troublesome which may influence hurts  

 The most troublesome bit of composite headway is attempting and examination  

 Composite make requires extra thought as chemicals are incorporated  

 Recycling of composite is not that direct  

 Composite material examination is troublesome  

 

Natural Fiber  

Characteristic fiber accept an important part for long time in an extent of utilization for their high specific quality 

and modulus. The point by point arrangement as appeared in underneath fig 
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Application of Natural Fiber Composites  

 Storage devices: post boxes, bio-gas holders and grain stockpiling storehouses  

 Building and Development commercial enterprises: false rooftop, divider, assignment sheets, boards for 

sections et cetera  

 Transportation: auto, boat, railroad coaches, ships, inside etc  

 Furniture: seat, shower unit, shower, tables et cetera  

 

Advantages of Natural Fiber Composites  

 It is renewable resources, the generation requires little essentialness  

 Producible with low save reserves requiring little to no effort, which makes the material an engaging 

thing for low pay countries  

 Low specific weight, realizing a higher specific quality and robustness than glass fiber  

 

Hybrid Composite  

Half and half composite contains more than one invigorating fiber or more than one system structure in composite 

materials. The half and half composite materials are preferred composites as took a gander at over customary fiber 

braced composites. Half and half composites has better adaptability when stood out from other fiber composite. 

Commonly it contains high and low modulus strands. Solidness and burden bearing qualities are given by high 

modulus keeping in mind hurt tolerant is given by low modulus. By adjusting volume extent and stacking plans 

of different handles, the mechanical properties of half breed composites can be varied.  

 

Application of Hybrid Composite  

Segments, electrical shaft and tubes, Aerospace and Aircraft, Gears and Appliances, Erosion safe thing, Consumer 

stock 

 

LITERATURE REVIEW  
Composing overview gives an information of the past works and thusly delivers opportunity to look in 

inconspicuous component in the distinctive points and consider making the database for the further research work 

and the significance of the materials depends on upon the results got.  

 

The test examination of common fiber has been proficient for the looking over the mechanical quality, as its 

essential property for advancements of regular composite structure segments. As the regular fiber has 

unmistakable properties, it acts in different route with the polymer sap structures. The criticalness of the 

mechanical quality lies in the route that for an extensive variety of composites it is unequivocally affected by 

components such has sogginess content, impenetrability to temperatures.  

 

Paper looked into the curing technique and mechanical properties of protein based polymers created utilizing 

soybeans. Soybean protein detach mixed with added substances was used to make test illustrations. In any case, 

the stream curing properties of the soy-protein polymer were analyzed. In solicitation to take a gander at the stream 

curing properties of soy-protein polymers, uncured soy detach powder was used to fabricate examples. Two sorts 

of tests were directed to break down stream curing properties: temperature check and isothermal tests for uncured 

polymers. At that point, a curing technique was plot based upon test results. Finally, the mechanical properties of 

the cured polymer were inspected. The strength and nature of polymers were controlled by using static flexible 

tests. The test was driven by using a PC controlled Instron Servo-Hydraulic material machine.  

 

The purpose of this work is to play out the polymerization strengthening to improve the properties of Kevlar 

composites. The approach involves in including the surface of a fortress in a polymerization system of a polymer 

to be used either as a lattice as a part of the last composite or as an excellent surface treatment to enhance polymer 

interface properties in the composite. The polymerization strengthening system is laid out here with the 

polyaramid strands as strongholds and polyethylene as a system. The amount of element destinations on the fiber 

surface, at first missing to catch the impetus, was extended by a hydrolysis reaction going before the 

polymerization. The secured impulse was in this way used to coordinate the Ziegler–Natta polymerization reaction 

of ethylene. The balanced fibers were united into the polyethylene gum to make composites at fiber obsessions as 
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high as 15 wt%. The morphology of the strands and the composites was tried using electron microscopy. SEM 

discernments revealed, the redesigns in bond and disseminating of strands accomplish new composites at high 

obsessions. Finally, the mechanical properties of the composites in versatile and impact tests were measured to 

depict the properties of model composites. The upgrades in bendable and impact tests at various fiber substance 

were viewed.  

 

FABRICATION OF COMPOSITE MATERIALS  
Soybean  

Soybean strands is the principle plant protein strands. It is a consolidated protein that is ousted from soybean after 

the expulsion of oil, and arranged mechanically to make strands by using new bio outlining advancement. Fibers 

are conveyed by wet turning, settled by acetylating, ultimately cut into off staples in the wake of curving and 

warmth framing. A soybean strands has the superiorities of trademark fibers and also physical properties of built 

individual. The properties of soybean strands is higher unbending nature than downy, silk, cotton, and lower than 

polyester strands. Soybean strands are 100% environmental and subsequently common welcoming.  

 

Kevlar fiber  

Kevlar is only an extraordinary strong plastic. There are really numerous made plastics finished through 

polymerization and they have by and large unmistakable properties. Kevlar's bewildering properties are generally 

due to its internal structure and midway in light of the way it's finished into strands that are weaved immovably 

together. Kevlar strands are made in the comparable as cotton, soybean strands, the central aramid is changed into 

fibers by a methodology called wet turning, which incorporates convincing a hot, exceptional, and to a great 

degree thick game plan of poly-para-phenyleneterephthalamide over a spinneret to mark long, strong, thin, and 

firm strands that are snaked against cylinders. The fibers are then cut to length and woven into a serious mat to 

make the colossal strong, extraordinary firm finished material know as Kevlar. 

 

HAND LAY-UP TECHNIQUE  
Hand lay-up, which is solitary of the most prepared uncovered mold composite planning procedures, was at first 

used to make boat structures in the midst of the latest century. Hand lay-up is a composite overlaying process in 

which movies of tar and backing are associated physically against an uncovered mold surface one by one till the 

needed thickness of the part is gained. There are five central steps in lay-up techniques: tidying, gel covering, 

laying-up, curing, and part clearing.  

 

The underlying period of the hand lay-up strategy is cleaning the surface of the mold, trailed by the usage of a 

release administrator/film for basic part clearing. In the second stage, a thin gel covering will be associated with 

the outside surface of the frivolity, if the surface way of the thing is basic. The gel covering pitch is associated 

with the mold through using a hand roller.  

 

The third stage begins once the gel coat is mostly set. In this movement of the hand lay-up, as the name proposes, 

pitch and fiber structures are physically associated with the uncovered mold as dynamic layers. Each layer is 

joined through a roller, ensuring that the gum splashes the fiber and that fairly air foams that are accessible are 

cleared. The quarter stage is the curing step, which is associated with a particular finished objective to harden the 

part. In thefifth and last walk, the part is removed from the mold, and is in the blink of an eye arranged for trimming 

and other surface finishing techniques. 

 

Fabrication Procedure Followed 

 

Fig. Slab             Fig. Placing discharge film      Fig. Application of resin        Fig. Placement of fiber 



  
[Dilip M R et al., 3(7): July, 2016]                                                                               ISSN 2349-4506 
  Impact Factor: 2.545 

Global Journal of Engineering Science and Research Management 

http: //  www.gjesrm.com        © Global Journal of Engineering Science and Research Management 

 [16] 

 

Fig. Placing of discharge film        Fig. Curing          Fig. Soybean composite Fig. Soybean-kevlar composite 

 

MATERIAL TESTING 
Tensile Test 

The ductile examination illustrations were set up as per ASTM D-638 standard. Malleable test incorporates 

mounting the case in an UTM and presenting it to the weight. The stack is associated till the case breaks. The 

tractable force and prolongation of the gage region is noted as opposed to the associated power.  

 

The illustration used for malleable examination is the pooch bone sort as showed up as appeared in Fig. exhibits 

the exploratory courses of action for bendable investigation. The examination is used to choose the pliability and 

youthful's modulus of the material.  

 
 

The graph of anxiety v/s strain is plotted and the Young's modulus is determined. The figured estimations of 

youthful's modulus rely on upon the grade of the straight gap of the anxiety v/s strain twist. The qualities obtained 

under flexible test in this work are made via mechanized comprehensive machine.  

 

Flexural Test  

Bend investigation is ordinary in spirals and delicate materials whose failure practices are straight, for instance, 

bonds, glasses and ceramics. Distinctive sorts of feeble materials, for instance, powder metallurgy took care of 

metals and materials are normally attempted under a transverse flexure. Turn examination is thusly sensible for 

evaluating nature of delicate materials where interpretation of flexible trial outcome of the comparable material is 

troublesome due to breaking of case around illustration getting a handle on. The evaluation of the tractable results 

is thus not authentic consequent to the failed zones are avoided in the illustration gage length. 

 

 
 

Impact Test 

The impact test cases are set up according to the required estimation taking after the ASTM D-256 standard. The 

illustration must be stacked in the analysis machine and allows the pendulum till it disturbances. The effect of 

strain rate on split and flexibility of the material can be bankrupt around using the impact test. The imperativeness 

held is determined in joules.  
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Rockwell Hardness Test  
The test includes measuring the qualification through and through of invasion of steel ball which if compelled 

into the material beginning by a minor weight and the by noteworthy weight. The Rockwell analysis is all around 

more straightforward to perform, and more correct than various sorts of hardness investigation systems. The 

associated critical weight shifts from 60, 100 and 150 Kgf, in like manner depending upon the Rockwell hardness 

gage. 

 
Specific Gravity Test  
The thickness of an article can be used to perceive the material of the article, and to suspect its behavior when put 

in a fluid, either liquid or gas. If the thickness of an article is more paramount than the fluid it will sink, and if it 

is not precisely the thickness of the fluid it will rise. Water is the most extreme by and large used fluid to dissect 

material for thickness estimation. The gravity is the extent of a material's thickness appeared differently in relation 

to water, SG = ρ/ρw. The authorizedgravity is described using water at 4°C. In the interim it is the extent of double 

densities with the comparative units (g/cm3). Since water has a thickness of 1 g/cm3, the gravity is the comparative 

as the thickness of the material measured in g/cm3.At the moment that an article is in a fluid there is drifting 

compel catching up on the article in light of the heaviness of the fluid. The gliding drive is proportionate to ρwgV 

where g is the accelerating of gravity and V is the volume of the article in the liquid. Since ρwV is proportionate 

to the mass of the water evacuated by the article, this sum is also exactly comparable to the weight of the water. 

This is known as the light administer: the coasting urge on a body immersed in a fluid is proportionate to the 

weight of the fluid removed by the article. The thickness for composite material is controlled by measuring the 

case in air and a short time later gauging it thoughput off on a link and soaked in water, and a while later record 

the qualification in water. In case the illustration is at risk to have the thickness lesser than that of water, a sinker 

is joined to the link to energize soaking.  

 
 

Tensile Test Results  

Bendable trial demonstrate the essential mechanical behavior of the materials underneath uniaxial weight till 

breakdown. The illustration used as a piece of this malleable examination is puppy bone sort. The results gained 

after the analysis are used to decision materials for the solicitation, and to predict in what way material will react 

underneath other kind of forces. Mechanical properties, for instance, most compelling weight, amazing unbending 

nature, and youthful's modulus are determined. The tractable investigation is done on soybean composite and 

soybean-kevlar cross breed composite 

 

Table. Tensile experiment outcome of soybean composite and soybean- kevlar hybrid composite 

 

 

 

 

 

 

 

 

 

 

 

 

Material Maximum 

Load in KN 

Ultimate 

Tensile Stress 

in MPa 

Young’s 

Modulus in 

MPa 

00 Hybrid 4.810726 

 

55.19103 

 

4288.279 

 

00 Natural 1.788261 

 

24.3276 

 

3414.812 

 

300 Natural 1.559699 

 

23.90343 

 

3403.464 

 

450 Natural 1.798549 

 

27.24455 

 

2837.042 

 



  
[Dilip M R et al., 3(7): July, 2016]                                                                               ISSN 2349-4506 
  Impact Factor: 2.545 

Global Journal of Engineering Science and Research Management 

http: //  www.gjesrm.com        © Global Journal of Engineering Science and Research Management 

 [18] 

 
Fig. 00 Soybean- Kevlar               Fig. 00 Soybean                  Fig. 300 Soybean                 Fig. 450 Soybean. 

 

As observed from the above cures and table, ductile strength and young’s modulus is greatest for 00 fiber 

orientation of soybean- kevlar hybrid composite than soybean composite of 00, 300 and 450 fiber orientation. 

 

Comparison graph for Ultimate Tensile Strength and Young’s Modulus 

 
 

Flexural Test Results 

The flexural examination is finished by three-point bowing strategy in which the illustration is only maintained 

close to its terminations and halfway stacked. Properties, for instance, Maximum Flexural quality, Young's 

modulus, and most compelling weight can be determined. In this trial illustration is stacked in a particularly 

measured way. Cases are set up as indicated by ASTM D790 standard. The trial is coordinated by using 

Computerized UTM. In this trial there is no relationship with close-tabs, or varieties perfectly healthy, 

investigation being coordinated on just supported light discharges cross sectional domain. The illustration is 

stacked in three point contorting with a recommended scope of 1.6 mm. 

 

Table.  Flexural experiment outcome of soybean composite and soybean- kevlar hybrid composite 

 

 

 

 

 

 

 

 

 

 

 

 

 

Material Maximum 

Load in N 

Maximum 

Flexural 

Stress in GPa 

Young’s 

Modulus in 

GPa 

00 Hybrid 497.0463 

 

3.741806 

 

0.158723 

 

00 Natural 131.9019 

 

1.644086 

 

0.132686 

 

300 

Natural 

115.8794 

 

1.711456 

 

0.138948 

 

450 

Natural 

204.5305 

 

2.001359 

 

0.129068 
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Fig. 00 Soybean- Kevlar               Fig. 00 Soybean                   Fig. 300 Soybean               Fig. 450 Soybean 

 

As observed from the above cures and table, flexural stress and young’s modulus is greatest for 00 fiber orientation 

of soybean- kevlar hybrid composite than soybean composite of 00, 300 and 450 fiber orientation. 

 

Comparison graph for Maximum Flexural Stress and young’s Modulus 

 

 
  

IMPACT TEST RESULTS 

Sway experiments were directed on un-indented composite examples as per ASTM-D256, utilizing pendulum 

sway analyser. The charpy experiment was led for various orientation and blend of examples. Sway experiment 

outcomes is utilized to discover the vitality required to breakdown the example. 

 

Table. Impact experiment outcome of soybean composite and soybean- kevlar hybrid composite 

 

 

 

 

 

 

 

 

 

 

 

As observed from the above table, impact strength is greatest for 00 fiber orientation of soybean- kevlar hybrid 

composite than soybean composite of 00, 300 and 450 fiber orientation. 

 

 

Material Impact Strength in kJ/m2 

00 Hybrid 16.05 

 

00 Natural 4.77 

 

300 Natural 4.12 

 

450 Natural 3.60 
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Comparison graph for Impact Strength 

 

 
 

Hardness Test Results 

The hardness experiment is done to give a brisk appraisal and the outcome can be utilized as a decent pointer for 

material choices. Examples are set up according to ASTM D785. The experiment is led by utilizing Rockwell 

hardness analyser. 

 

Material Rockwell 

Hardness Number 

00 Hybrid 93 

00 Natural 72 

300 Natural 76 

450 Natural 81 

 

As observed from the above table, Rockwell hardness number is greatest for 00 fiber orientation of soybean- kevlar 

hybrid composite than soybean composite of 00, 300 and 450 fiber orientation. 

 

Comparison graph for Hardness Number 

 

 
 

Specific Gravity Test Results 

The gravity trial is especially important in choosing yield and taking a gander at changed materials. Gravity infers 

the extent of the mass of a case to that of an identical volume of a standard material. Illustrations are set up as 

indicated by ASTM D792. The examination is driven by using modernized thickness analyser. 
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Table. Specific gravity experiment outcome of soybean composite and soybean- kevlar hybrid composite 

Material Specific Gravity 

00 Hybrid 1.151 

00 Natural 1.210 

300 Natural 1.197 

450 Natural 1.194 

 

As observed from the above table, specific gravity is maximum for 00 fiber orientation soybean composite than 

soybean- kevlar hybrid composite of 00 fiber orientation. 

 

Comparison graph for Specific Gravity 

 

 
 

CONCLUSION 
The common composite is delivered using soybean strands and normal Polymer half breed composite is created 

using soybean strands and made strands including kevlar strands, fortified with epoxy gum using hand lay-up 

system. The effect of strand introduction on pliable, flexural, Impact, Hardness and Specific Gravity properties 

have been likely surveyed and correlation of regular polymer half breed composite v/s characteristic composite is 

done. From the results of this study, it is comprehended that, the pliability of the made normal composite and 

crossover composite has not been influenced by the strands introduction since composite materials, particularly if 

they contain a broad degree of 0° fibers, will have essentially straight stress–strain qualities, yet it is not 

remarkable for the curve to show nonlinearities toward the start of the investigation, the inflexibility is high at 

strand introduction of common polymer mixture composite than the common composite of , 300 and 450 strand 

introduction. The flexural, impact and hardness number property is high at 00strand introduction of regular 

polymer half breed composite than the common composite of of  00, 300 and 450 strand introduction. The gravity 

is more noteworthy for 00 strand introduction of normal composite than the characteristic polymer cross breed 

composite of 00strand introduction. General examination between the properties of all composites attempted 

revealed that the cross breed overlay with two convincing built strand handles on both the sides is the considerable 

congruity between the properties and cost of collecting. 
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