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------------------------------------------------------------------------------***-----------------------------------------------------------------------------------

Abstract: Many researchers are searching for structural materials of high strength, less weight, and low cost. In generally, strong materials 

are relatively dense and light materials have less strength. In order to achieve high strength and less weight, we go for composite materials. 

Then the tensile strength and impact strength of specimens are determined using ultimate testing machine and impact testing machine. The 

structure of an autonomous underwater vehicle (AUV), usually composed of a cylindrical shell, may be exposed to high hydrostatic 

pressures where buckling collapse occurs before yield stress failure. In conventional submarines, welded stiffeners increase the buckling 

resistance, however, in small AUVs; they reduce the inner space and cause residual stresses. This study investigates the mechanical 

properties of composite materials by incorporating various fibers, namely E-glass, Kevlar and Carbon fiber, each combined with a 10% 

addition of graphite powder. Additionally, hybrid combinations of these fibers such as E-glass + Kevlar + 10% graphite powder, Kevlar + 

Carbon fiber + 10% graphite powder, Carbon fiber + E-glass + 10% graphite powder and Carbon fiber + E-glass + Kevlar + 10% graphite 

powder are explored. Polyester-resin is utilized as the matrix material to form the composite specimens, adhering to ASTM standards. The 

research focuses on evaluating the mechanical performance of the composite materials through comprehensive testing methods: tensile 

strength, flexural strength, impact strength. After that design of an AUV Pressure vessel, proposing the use of sliding stiffeners that are part 

of the structure used to accommodate the electronics inside it. Design of AUV pressure vessel using CATIA software and analysis using 

ANSYS software using two materials existing AL 6061 and after testing best composite material. 

Keywords: E-glass, Kevlar and Carbon fiber, resin, AUV, Pressure, composite material 
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                                      I.INTRODUCTION: 

A composite material is essentially a blend of two or more 

distinct components, each retaining its individual properties at a 

visible level. These components, known as the reinforcing phase 

and the matrix, are intermixed to form a unified structure. The 

reinforcing phase, which can take the form of fibers, particles, or 

flakes, serves to enhance specific properties of the composite. 

Meanwhile, the matrix, typically in a continuous form, surrounds 

and supports the reinforcing phase. Examples of composite 

systems abound, such as concrete fortified with steel and epoxy 

reinforced with graphite fibers.  

These combinations offer tailored properties, leveraging the 

strengths of each constituent to create materials with diverse 

applications across industries. The technological development 

has increased on advances in the materials field. A random 

composite material is one, which consists of mixing the particles 

of the materials working together to produce new metal have 

properties which are dissimilar to the properties of singular 

material that they possess.  

It contains the most important characteristic that the materials are 

not soluble to each other. Likewise, the random composite 

material assumes the role of the advancements designing 

material because of their fantastic mechanical properties while 

being low weight, minimal cost, and profoundly adaptable. 

Composite essentially comprises a matrix which around the 

reinforce in this way the strength and durability is existed that is 

important in a specific field of utilization. E glasss are arbitrarily 

situated, give good strand, great wet ability, and scattering, and 

show even strength thought every which way. A researcher 

examined the investigation of mechanical properties of E-Glass 

fiber E glasserial with epoxy resin nano clay composites; the 

point of this work is to dissect the impact of nanoclay effect on 

the mechanical conduct of chopped strand E-glass fiber, 

strengthened in the matrix of epoxy with filler of nano clay. 

 

Figure 1 General formation of a composite 

TYPES OF SYNTHETIC FIBERS: Rayon, Nylon, polyester, 

Acrylic, Acetate, etc..., 

 

Figure 2: classification of Synthetic fibers 
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PROPERTIES OF SYNTHETIC FIBERS 

• Synthetic fibers are cheaper than natural fiber. 

• Synthetic fibers are stronger than natural fiber. 

• Synthetic fibers are more durable than natural fiber. 

• Synthetic fabrics are dried up in less time. 

• Synthetic fibers are easy to maintain and wash 

ADVANTAGES OF SYNTHETIC FIBERS 

• Synthetic fibers are more durable than most natural 

fibers. 

• Most of the synthetic fibers offer consumer-friendly 

functions such as stretching, waterproofing and stain 

resistance. 

• Synthetic fibers are more water resistant and stain 

resistant than the natural fibers. 

• Synthetic do not depend either on any agricultural crops 

or on animal farming. 

• There are general cheaper than the natural fibers. 

• Synthetic fibers are easily available and easy to 

maintain. 

DISADVANTAGES OF SYNTHETIC FIBERS 

• The mono-fibers do not trap air pockets like cotton and    

provide poor insulation, 

• Synthetic fibers burn more readily than natural, 

• Prone to heat damage, 

• Melt relatively easily, 

• Prone to damage by hot washing, 

• More electrostatic charge is generated by rubbing than 

with natural fibers. 

II.LITERATURE REVIEW 

[1] The purpose of this research is to establish stab proof material 

made up of shear thickening fluid (STF) and Kevlar fiber. In this 

research, silica / ethylene glycol suspension was prepared for the 

use as STF and it was evaluated by rheometer. From the results, 

it was seen that STF exhibited a reverse liquid- solid transition at 

a particular shear. Kevlar was treated as STF by 1 dip 1 nip 

method and mechanical and stab resistant properties were 

analyzed. After viewing both the results, STF impregnation 

comprehensively upgraded the stab resistance of Kevlar against 

the spike threats and the safety aspect of Kevlar was also 

increased comprehensively.  

 [2] The stab resistant coating was performed by considering one 

STF, fumed silica / ethylene glycol suspension of Kevlar fabric 

to enhance the performance of the material. From this research, 

extensive upgrades in puncture defiance were seen especially in 

excessive speed loading condition. It was seen that the addition 

did not change or deteriorate the flexibility of STF. From the 

results, we incurred that fumed silica/ Kevlar composite fabric 

woud be a fine material for body armored applications 

[3] Moreover, multiple materials that are combined to produce 

an individual component. The two materials that were 

investigated were Kevlar poly (p-phenylene terephthalamide) 

and santoprene. Here in this investigation, the Kevlar fiber was 

used in two ways, the first type was, it was used without altering 

it and the second type was used after altering it.  

[4]The Kevlar which was used without modifying strengthened 

the santoprene to quote an extent and it upgraded few properties 

of the composite, namely low strain modulus and tensile strength 

but it also had a drawback, lengthening at break reduced heavily. 

In order to overcome this, the Kevlar was modified and hence its 

surface was hydrolyzed maleic anhydride-grafted polypropylene 

(MA-g-PP). There were clear advantages of using the modified 

Kevlar over the stock one. The properties enhanced and the 

drawbacks were reduced to nil. This combination showed 

improved stress distribution due to better surface bonding 

between the fiber and matrix. 

 [5] Thereafter, Fluorinated and Oxy fluorinated Short Kevlar 

Fiber-Reinforced Ethylene Propylene Polymer This paper 

examines raw Kevlar and surface treated Kevlar. Examination on 

its thermal properties showed an increase in thermal stability and 

storage modulus due to gradual reinforcement of fibers. It is also 

noted that it continues to increase in the case of ox fluorinated 

and fluorinated Kevlar fiber-reinforced EP. 

 [6] Fluorinated and oxy fluorinated Kevlar fiber’s tensile 

strength increased substantially. This concludes that fluorination 

and oxy fluorination had an impact on the surface morphology 

giving better adhesion of fibers and the matrix 

[7] Moreover, comparison of properties like crystalline, thermal, 

mechanical of syndiotatic polystyrene composites with surface 

modified Kevlar fiber.  

[8] In comparison to oxi-fluorinated Kevlar reinforced fiber, 

fluorinated Kevlar fiber reaches higher crystallization 

temperature. There is a significant increase in thermal 

conductivity in case of modified Kevlar fiber reinforcement. It 

also shifts to a higher value shown by differential scanning 

calorimeter and dynamic mechanical analysis. A strong adhesion 

between PS matrix and oxy-fluorinated Kevlar fiber was found 

and it seems to be better than other composites shown by atomic 

free microscopy. From this research it was found that it boosts 

up the thermal stability and storage modulus of the composite 

 [9] However, the properties of Kevlar polypropylene based on 

composite material under high strain rate loading using Split 

Hopkinson Pressure bar (SHPB). Flat laminated Kevlar 

composite of 16, 24 and 30 layer where comparison molded and 

laser machined to obtain cylindrical specimen of desired shape 

based on SHPB experiment. To report compressive material 

behavior as expansion of growing strain rate, the stress strain 

plots were obtain and analyzed. The studies suggest that for 

better performance of composite  

[10] Laminates apply thin laminates. The 90% of thickness 

composite depend on the peak stress, strain and toughness. On 

the basis of high strain rate testing of 16, 24, 30 layered Kevlar 

polypropylene composite SHPB testing was done and the 

following conclusion was made. At low strain rates the growth 
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pattern of stress and strain are linear and further continue the 

same nature even at high strain rates. As per research the thin 

specimen are more useful than the thick specimen  

[11] Moreover, laminated hybrid and unidirectional composites, 

and looks into the effects of Nylon to Kevlar ratio on mechanical 

properties. Bismaleimide (BMI) resin is reinforced from 

hybridizing 3-D braided Nylons and Kevlar fibers.  

This braided Nylon/Kevlar showed higher flexure strength, 

which was expected. Linearity was noticed, but only on attaining 

peak values of loading. It attained maximum flexure strength 

when the Nylon to Kevlar ratio was 3:2. Addition of ductile fiber 

improved its impact properties significantly of all Nylon 

composites. As the volume of the relative Kevlar fiber increased, 

residual flexure and energy absorption also increased which were 

tested with the impact samples 

[12]. Thereafter, finding an alternative for soft Kevlar that is 

more durable and safe 

[13] This hybrid composite had a good tensile property. A seven 

layer Nylon fiber and a seven layer Kevlar was made for 

comparison. The performance of full Nylon fiber is lesser than 

the performance of full Kevlar. A low velocity impact test was 

given for all the above specimens. According to the results, the 

seven layer laminate only with stood an impact energy of 30 

Joules. On the other hand, the hybrid had the mechanical 

properties and performance of full Kevlar and greater mechanical 

properties than Nylon fiber composites. By these tests we can 

conclude that the Kevlar-Nylon fiber hybrid composites can be 

used as an alternative  

[14]Moreover, Nylon fibers having excellent contenders for 

establishing huge strength biomaterials and they have good stress 

transfer and electrical characteristics it can increase tissue 

forming. Since Nylon fibers possess these properties, tubular 

Nylon layered with poly (methyl-methacrylate) was studied as it 

can be adopted for internal fixation of bones. In order to make 

the Nylon ductile, ductile Kevlar was enumerated to the 

composite.  

[15] Tailor able braiding technology was adopted to make the 

tubular Kevlar by modifying fiber orientation in the composite. 

The results from the experiment revealed that with enhancing 

braiding criterion, mechanical properties near to bone 

characteristics can be made. Superior capability of stress 

distribution on composite was achieved since Kevlar braid’s 

physical properties, fiber composite distribution and diameter 

consistency. Adding PMMA matrix and grapheme Nano plates 

together, it improved composite quality. Hence, it could be 

adopted as an implant 

[16] In this work authors are reported about the execution and 

examine the characteristics of the novel auxetic Kevlar 

composite. This research was particularly based on fracture and 

impact characteristics. To analyses and differentiate, Kevlar 

interlinked composite was used along with polyurethane analysis 

and in the absence of it. Short nylon fibers of two distinguished 

fiber measurement and 3 distinguished fiber distinguished fiber 

densities were converged.  

[17] In this work authors are reported about the execution and 

examine the characteristics of the novel auxetic Kevlar 

composite. This research was particularly based on fracture and 

impact characteristics. To analyses and differentiate, Kevlar 

interlinked composite was used along with polyurethane analysis 

and in the absence of it. Short nylon fibers of two distinguished 

fiber measurement and 3 distinguished fiber distinguished fiber 

densities were converged.  

III.COMPOSITION OF SPECIMEN MATERIALS 

In our country India, there are far reaching particular blended 

packs of regenerative plants and trees with some fiber content. In 

them, some are created from the times and some are wild plants, 

creepers, and trees that create in woodlands and woods. It is a 

known fact that any material which is in stringy structure is more 

grounded than in the mass structure. Thus, these strong filaments 

are used. Pineapple and Agave Americana are energetically open 

in our country that has been used as a piece of their therapeutic 

structure. In any case, same business identified with this fiber is 

all that abundantly obliged when stood out from various 

filaments. This examination incorporates to explore the possible 

usage of filaments in making of new blended sack of composites 

for weight passing on structures. The propose of trademark 

filaments is to extend the quality. A vast bit of the ordinary 

composites are less costly than the produced fiber composites. 

These typical fibers have a key part in long time past days. These 

individuals, in light of these fibers they make them for their 

private uses like range homes cruising strength etc. The 

examination has exhibited that, these built fiber advancements 

are offered by an impelled development, then again, these 

investigates are to upgrade the application, quality and 

effectiveness of customary fibers. These standard fiber 

composites have various inclinations of being strong, 

unassuming, and light, eco-friendlier and safer. Regardless, by 

using of these trademark fibers there are a couple of requests 

raised up that how such sort of materials are to be striven for 

sturdiness and quality. More works ought to be required before 

these regular fiber composites are used as a piece of asking for 

conditions. From these trademark fiber sustained plastics, 

Daimler Benz have used gateway sheets for their Mercedes G 

class cars besides they have courses of action to construct the 

material containing normal fiber fortified plastics for various 

portions. Once after developed, the advancement would be a 

dynamic making of a broad number of Eco-friendly things. 

MATERIALS 

On among different types of resins and hardener. Epoxy LY556 

and hardener HY951 are chosen. The materials taken to fabricate 

the specimens are Nylon fiber, E-glass and Graphite powder. 

These are taken in the different ratios and different combinations. 

The six different composites are investigated the impact strength, 

tensile strength, flexural strength.  
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 EPOXY 

In present work epoxy LY556 is used as matrix material shown 

in figure.3.1 to fabricate hybrid fiber epoxy composites. Epoxy 

LY556 is chosen because it is a one such matrix which is 

extensively used because it exhibit low shrinkage, higher 

mechanical properties, easy fabrication, excellent chemical and 

moisture resistance, good wet ability.  Epoxy resins are the most 

commonly used thermo set plastic in polymer matrix composites. 

Epoxy resins are a family of thermo set plastic materials which 

do not give off reaction products when they cure and so have low 

cure shrinkage. They also have good adhesion to other materials, 

good chemical and environmental resistance and good insulating 

properties.  

           

                            Figure 1 Epoxy Resin LY556 

 HARDENER 

Hardener used for present investigation for initiating gel 

formation is hardener HY951 which is shown in figure.3.2. The 

combination of epoxy LY556 and hardener which cures at room 

temperature, excellent adhesive strength, good mechanical and 

electrical properties. The ratio of the epoxy and hardener are 

taken 10:1 that is 10 grams of epoxy and 1 gram of hardener. 

                

Figure 4 Hardener HY 951 

KEVLAR 

Kevlar has many applications, ranging from bicycle tires and 

racing sails to bulletproof vests, all due to its high tensile 

strength-to-weight ratio; by this measure it is five times stronger 

than steel. It also is used to make modern marching drumheads 

that withstand high impact. Synthetic fibers are used to improve 

naturally existing animal and plant fibers. There are hundreds of 

types of synthetic fibers; polyester and nylon are the two most 

common. Previously, most of the studies performed on the 

woven form of textile composites have been with synthetic fiber, 

rather than natural fiber. Several advantages of synthetic fibers 

are their low absorbency, thermoplastic, abrasion resistant, and 

availability. In comparison with natural fibers, synthetic fibers 

are much more durable, stronger, easier to maintain, and 

washable. 

   

Figure  5 Kevlar fiber 

CARBON  

Carbon fiber is a material made from thin filaments of carbon 

atoms bonded together in a crystalline structure, which results in 

an exceptional strength-to-weight ratio. The manufacture of 

carbon fiber material involves several complex steps that 

transform carbon-rich precursors into spools of fibers. 

                

Figure 6 Carbon fiber 

E GLASS 

This product is especially suited for compression molded 

laminates, as well as electrical and non-electrical laminates. It is 

also very suitable for pultrusion, infusion or injection procedures 

(e.g., RTM S-RIM or Matched Die Molding). Contains an 

insoluble binding agent for unsaturated polyester, epoxy and 

polyurethane compatibility in unfilled or filled resin systems. 

Available as powder or emulsion mat. Both products offer a wide 

range of control regarding stiffness, adaptability, handling and 

tensile strength. Fiberglass combination - stitched is a sandwich 

construction made of roving and non-oriented strands. It reduces 

the confection and impregnation expenditure and is suitable for 

larger and thicker laminates. Fiberglass combination - stitched 

can be cut with the single fibers staying together. 

               

Figure : 7 E Glass fiber 
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GRAPHITE POWDER  

Raw graphite is first extracted then crushed into smaller, more 

workable fragments. Reducing the size is vital since you cannot 

efficiently work with large pieces of graphite. Raw graphite is 

broken down by specialized crushing machines into coarse 

pieces. The machines use pressure in this step to transform big 

blocks into tiny particles. This helps the material to be handled 

in the future stages of production simpler. Crushing the graphite 

uniformly is crucial since uneven particles can complicate the 

later grinding process and reduce its efficiency for your uses. 

                

Figure 8 graphite powder 

FABRICATION OF COMPOSITE SPECIMENS  

(HAND LAYUP) 

Hand lay-up technique is the simple and cheapest method of 

composite processing. The infrastructural need for this technique 

is also minimal. The standard test procedure for Mechanical 

properties of fiber-resin composites; ASTM-D790M-86 is 

utilized to according to the measurements. The mold is prepared 

on smooth clear film with 2-way tape to the required 

measurement. At that surface mold is prepared keeping the 2-

way tape on the clear film.  

 

Figure 9 Hand layup technique 

The reinforcement in the form of long fiber is cut as per the mold 

size and placed on the surface of thin plastic sheet. Then the 

thermosetting polymer in liquid form is assorted thoroughly in 

appropriate proportion with a recommended hardener (curing 

agent) and poured on the surface of clear. The polymer is 

uniformly spread with the help of brush. Then second layer of 

fiber  is placed on the polymer surface and another layer of 

polymer is applied after this is closed with another thin plastic 

sheet  after squeezer is moved with a gentle pressure on the thin 

plastic sheet   to remove air .The consequential mold is cured for 

24 hours at room temperature.  

After fabrication specimens are cut form sheets according to the 

ASTM statndards165mm long, 12.5mm in width and 4mm in 

thick are fabricated for tensile testing. 100mm long, 25mm width 

and 4mm in thick are fabricated for flexural testing. 63.5mm 

long, 12.36mm width and 6mm thick are fabricated for impact 

testing... 

 STEPS INVOLVED IN THE FABRICATION OF 

SPECIMEN: 

The Carbon with 10% of graphite powder, Kevlar with 10% of 

graphite powder, E Glass with 10% of graphite powder, Carbon/ 

Kevlar with 10% of graphite powder, E Glass/ Kevlar with 10% 

of graphite powder, Carbon/ E Glass, Carbon/ Kevlar/ E Glass 

with 10% of graphite powder specimen was fabricated with 

carbon powder in all compositions by hand layup technique. In 

this process 8 sheets of 300GSM E-glass fibre along with E glass 

(230/300mm) and 10 grams of hardener (HY951) is mixed with 

100 grams of Epoxy (LY556) which is used as matrix in the 

composite. The thickness of the specimen is 4mm for tensile test 

and flexural test.  Thickness of the specimen that obtained by 2 

sheets of 300GSM of E-glass fibre is around 1mm. For obtain 

4mm thickness eight sheet of E-glass are used. And the thickness 

of specimen for impact test is 6mm. 

CARBON FIBRE reinforced Epoxy Composite specimen was 

fabricated by hand layup technique. In this process 8 sheets of 

300GSM Carbon with 10% of graphite powder (230/300mm) 

and 10 grams of hardener (HY951) is mixed with 100 grams of 

Epoxy (LY556) which is used as matrix in the composite. The 

thickness of the specimen is 4mm. Thickness of the specimen 

that obtained by 2 sheets of 300GSM of Carbon with 10% of 

graphite powder is around 1mm. For obtain 4mm thickness eight 

sheet of Carbon with 10% of graphite powder are used. And the 

thickness of specimen for impact test is 6mm for obtain these 12 

sheets of Carbon with 10% of graphite powder are used. 

KEVLAR FIBRE reinforced Epoxy Composite specimen was 

fabricated by hand layup technique. In this process 8 sheets of 

300GSM Kevlar with 10% of graphite powder (230/300mm) and 

10 grams of hardener (HY951) is mixed with 100 grams of 

Epoxy (LY556) which is used as matrix in the composite. The 

thickness of the specimen is 4mm. Thickness of the specimen 

that obtained by 2 sheets of 300GSM of Kevlar with 10% of 

graphite powder is around 1mm. For obtain 4mm thickness eight 

sheet of Kevlar with 10% of graphite powder are used. And the 

thickness of specimen for impact test is 6mm for obtain these 12 

sheets of Kevlar with 10% of graphite powder are used 

E GLASS reinforced Epoxy Composite specimen was fabricated 

by using hand layup technique. In this process 4 sheets of 

300GSM E Glass with 10% of graphite powder (230/300 mm) 

the 4mm thickness. And 10 grams of hardener (HY951) is mixed 

with 100 grams of Epoxy (LY556) which is used as matrix in the 

composite. The thickness of the specimen for tensile test and 

flexural test is 4mm which is shown in figure 3.8. The thickness 

of specimen for impact test is 6mm. 

http://www.wordhippo.com/what-is/another-word-for/consequential.html
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KEVLAR+CARBON FIBER reinforced Epoxy Composite 

specimen are fabricated by hand layup method.  For this hybrid 

epoxy and hardener. In this process 4 sheets of 300GSM Carbon/ 

Kevlar with 10% of graphite powder (230/300 mm) and 4 sheets 

of 300GSM Carbon/ Kevlar with 10% of graphite powder are 

used to obtain the 4mm thickness. And 10 grams of hardener 

(HY951) is mixed with 100 grams of Epoxy (LY556) is used as 

matrix in the composite.  The thickness of the specimen for 

tensile test and flexural test is 4mm. The thickness of specimen 

for impact test is 6mm to obtain these thickness 6 sheets of 

300GSM. 

E GLASS/ KEVLAR fibre reinforced Epoxy Composite 

specimen are fabricated.  For this hybrid E Glass/ Kevlar with 

10% of graphite powder composite is added to the epoxy and 

hardener. The thickness of the specimen for tensile test and 

flexural test is 4mm. The thickness of specimen for impact test is 

6mm to obtained this thickness 6 sheets of 300GSM E Glass/ 

Kevlar with 10% of graphite powder fibre and 6 sheets of 

300GSM E Glass/ Kevlar with 10% of graphite powder are used. 

E GLASSE+CARBON For this hybrid composite Carbon/ E 

Glass with 10% of graphite powder is added to E glass, epoxy 

and hardener. In this process 4 sheets of 300GSM Carbon/ E 

Glass with 10% of graphite powder fibre (230/300 mm) and 4 

sheets of 300GSM Carbon/ E Glass with 10% of graphite powder 

are used to obtain the 4mm thickness. And 10 grams of hardener 

(HY951) is mixed with 100 grams of Epoxy (LY556). The 

thickness of the specimen for tensile test and flexural test is 4mm. 

The thickness of specimen for impact test is 6mm to obtain these 

thickness 6 sheets of 300GSM Carbon/ E Glass with 10% of 

graphite powder 6 sheets of 300GSM are used. 

CARBON/ KEVLAR/ E GLASS For this hybrid composite 

Carbon/ Kevlar/ E Glass with 10% of graphite powder is added 

to E glass, epoxy and hardener. In this process 8 sheets of 

300GSM Carbon/ Kevlar/ E Glass with 10% of graphite powder 

(230/300 mm), And 10 grams of hardener (HY951) is mixed with 

100 grams of Epoxy (LY556). The thickness of the specimen for 

tensile test and flexural test is 4mm. The thickness of specimen 

for impact test is 6mm to obtained this thickness 6 sheets of 

300GSM Carbon/ Kevlar/ E Glass with 10% of graphite powder 

fibre 6 sheets of 300GSM are used 

.  

Figure 10 Complete sequential process for fabrication (1) 

Measuring mass of Epoxy resin (2) Measuring Graphite powder 

10 grams (3) Taking appropriate proportion of Hardener (4) 

mixing hardner and epoxy with graphite powder (5) fibers (6) 

Applying pressure on mold (7) layering with epoxy resins and 

powders (8) Marking on specimen removing air bubbles 

 

Figure 11 BEFORE CUTTING THE SPECIMEN 

MECHANICAL CHARACTERISTICS OF COMPOSITE 

The properties of the Carbon with 10% of graphite powder, 

Kevlar with 10% of graphite powder, E Glass with 10% of 

graphite powder, Carbon/ Kevlar with 10% of graphite powder, 

E Glass/ Kevlar with 10% of graphite powder, Carbon/ E Glass, 

Carbon/ Kevlar/ E Glass with 10% of graphite powder reinforced 

epoxy hybrid composites with of fiber under this investigation 

are presented in below Table have taken each composite for each 

test. Details of processing of these composites and the tests 

conducted on them have been described in the previous chapter. 

The mechanical properties of Synthetic fiber reinforced 

composites are largely depends on the chemical, structural 

composition, fiber type and soil conditions and also on 

atmospheric conditions at the time of fabrication of the 

specimens. 

The results of various characterization tests are reported here. 

This includes evaluation of tensile strength, flexural strength, and 

impact strength and hardness test. Has been studied and 

discussed. Based on the tabulated results, various graphs are 

plotted and presented in figures for composites. 

 

Table 1 Specimens testing results 
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Table 2  Tensile testing results for 7 composites 

After successful completion of the tensile strength we are getting 

maximum values for the Carbon/ Kevlar/ E Glass with 10% of 

graphite powder at 8630 N with minimal deformation of 2.56 

mm, shows better results than remaining compositions. 

 

Graph 1 Tensile test result graph 

 

Table 3 Flexural testing results for 7 composites 

Based on the flexural strength finally concluded that Carbon/ 

Kevlar/ E Glass with 10% of graphite powder possess high 

flexural strength compared to remaining composite as shown in 

figure 6.2.  

Graph 2 Flexural test graph 

   

Table 1 Testing of impact strength on all materials 

And finally concluded the Carbon/ Kevlar/ E Glass with 10% of 

graphite powder possess high impact strength compared to 

remaining compositions  

 

Graph 3  Impact strength result graph 

 

Table 5 hardness testing results 



|| Volume 9 || Issue 2|| February 2025 || ISSN (Online) 2456-0774 

INTERNATIONAL JOURNAL OF ADVANCE SCIENTIFIC RESEARCH 

                             AND ENGINEERING TRENDS 

 

IMPACT FACTOR 6.228                                WWW.IJASRET.COM                                                                             51  

Brinell hardness vs. experiment number graph of the composite. 

Figure reveals the graph indicating Brinell hardness values 

corresponding to the experiment number. The graph shows, 

experiment with Carbon/ Kevlar/ E Glass with 10% of graphite 

powder gives the higher value of Brinell hardness. 

 

Graph 4 Hardness number result graph 

IV.CONCLUSION 

The present work has been done with an objective to explore the 

use of Carbon with 10% of graphite powder, Kevlar with 10% of 

graphite powder, E Glass with 10% of graphite powder, Carbon/ 

Kevlar with 10% of graphite powder, E Glass/ Kevlar with 10% 

of graphite powder, Carbon/ E Glass, Carbon/ Kevlar/ E Glass 

with 10% of graphite powder are manufactured using hand lay-

up method. Epoxy is used as matrix in the reinforced composite 

and investigated the mechanical properties like tensile, flexure, 

impact and hardness number of composites.  

This work is focused to find the best composite among the seven 

combinations. After all the tests has performed on the specimens 

the Carbon/ Kevlar/ E Glass with 10% of graphite powder shows 

a best result in the tensile strength  impact strength, hardness test 

and as well as  flexural strength . For the above investigations we 

are proposed the Carbon/ Kevlar/ E Glass with 10% of graphite 

powder having good mechanical properties when comparing 

with other results. 

V.FUTURE SCOPE 

• The extension of this thesis work can be done by 

considering the following points: 

• The fiber can also take in the form of powder to 

fabricate the specimen which may increases the strength.  

• Different type reins can be used to find the mechanical 

properties like strength, wear resistance  

• By considering different process parameter and 

different composites which improves the properties of 

composites. 
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