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ABSTRACT  

The fiber reinforced polymer composite played a dominant role gives the strength and modulus 

of the structure. Many experimental works done on the addition of fibers to the epoxy polymer 

composite to enhance the mechanical properties, so that their practical applications will increase. 

CONCRIX fibers are special type of synthetic fibers with high bonding tensile strength. The 

present investigation is aimed at determining the effect of addition of CONCRIX fibers to the 

epoxy resin composite on tensile strength. In order to reduce the cost of the composite material, 

attempted to replace some amount of epoxy with flyash.It is observed that,Addition of 

CONCRIX fiber to the epoxy resin mixture showed increase in the tensile strength of the 

composite. 58.14% increase in tensile load carrying capacity is observed at 5% Volume fraction 

of thefibers. Similarly, displacement at peak load increased by 54.06% at 10% volume fraction 

of the Concrix fiber. It is concluded that, method of preparation of polymer composite has 

significant impact on the behaviour of the material.This work can be further extended by 

changing the method of sample preparation to avoid micro voids in the material which may be 

the reason for little improvement in the tensile strength of the composite. 

Keywords: Concrix fiber, Polypropylene fiber,Epoxy and Hardener,Hybrid composites. 

 

1. INTRODUCTION 

The advantage of composite materials over 

conventional materials are having high 

specific strength, stiffness and fatigue 

characteristics of the structural design to be 

more versatile. By definition, composite 

materials are having two or more 

constituents with physically separable 

phases. Composites are the materials that  

 

comprise strong load carrying material 

imbedded in weaker material. 

Reinforcement provides strength and rigidity 

for helping structural load. Composites are 

proven that these are weight-saving 

materials. The reinforcement may be 

platelets, particles or fibers are usually 

added to improve the mechanical properties 
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such as stiffness, strength and toughness of 

the material. Popular fibers available as 

continuous filaments for use in high 

performance concrete are glass and carbon 

fibers. 

2. LITERATURE REVIEW 

M. Boopalan et al., (2013)studied the 

properties of epoxy composite reinforced 

with jute and banana fiber. The tensile, 

flexure and thermal tests are carried out 

using hybrid composites. From the study, 

the addition of banana fibers in jute fibers 

composite up to 50% weight will increase 

the mechanical and thermal properties of the 

material. 

N. Venkateshwaran et al., (2012) studied 

the tensile strength and modulus of short, 

randomly oriented hybrid-natural fiber 

composite was found out experimentally and 

also predicted using the rule of hybrid 

mixture. Hybrid composites were prepared 

using banana/sisal fibers of different ratios, 

while overall fiber volume fraction was 

fixed as 0.4 of volume fraction. From the 

study, it was observed that the RoHM 

equation predicted tensile properties of 

hybrid composites are little higher than the 

experimental values. The change of 

formation of micro voids between fiber and 

matrix during the preparation of composites 

greatly influence the tensile properties. 

Jingjing He (2018) studied the uniaxial 

tensile test of basalt/epoxy composite for 

different fiber volume fractions and different 

fiber orientations. It is observed that 

increasing the fiber angle reduces the 

performance of the material. Also found 

that, for a fixed orientation, tensile 

properties of the material increase with 

increase in fiber volume. 

3. Objectives of the Work 

The main objective of the work is to 

evaluate the tensile strength of fiber 

reinforced epoxy polymer composite with 

different types and different proportions of 

fibers. 

TABLE-1 

Basic parameters of polypropylene & 

Concrix fibers. 

PARAMET

ERS 

POLYPROPYL

ENE FIBERS 

CONCR

IX 

FIBERS 

Specification Microfiber Bi-

compone

nt 

macrofib

er 

Length 12mm 50mm 

Tensile 

strength 

392 N/mm
2
 590 

N/mm
2
 

Density 0.91 gm/c.c 0.91 

gm/c.c 

Colour White Yellow 

 

3.1 Fabrication of specimen 

Mould used in this work is made of well-

seasoned teak wood of required dimensions. 

The fabrication of the composite material 

was carried out through hand lay-by 

technique. The moulds are cleaned and to 

avoid sticking of the material to the edges of 

the mould, polythene sheet is placed around 

the mould. After the mould is ready, the 

required materials are mixed in a bowl in 

required proportions and poured in the 

mould. Care has been taken to place the 

mixture in the mould within 15 minutes after 

adding all the ingredients.A weight is placed 

on top of the mould for one day. The sample 

is removed from the mould after 24 hours of 
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placing and cured for in air for another 7 

days. The specimen is then tested in UTM 

by applying axial tension. The specimen 

failed in the gauge length only. 

3.2 Testing of composite specimen 

After preparation of the sample tensile test 

was conducte as per ASTM D638. A 20KN 

capacity UTM is used to apply axial tensile 

load on the specimen to test the tensile 

strength of the composite. The prepared 

sample before testing is shown in Fig.1 

 

 
Figure 1Dog-Bone shaped or dumbbell 

shaped specimen of 8mm thickness. 

 
Figure 2Actual dimension of the specimen 

3.3 Sample calculation for material 

proportions 

Proportions are calculated by two methods 

 By weight 

 By Volume 

Calculations by weight proportions 

Let us take the weight of the Mix be = W g. 

Epoxy & Hardener should be in the ratio of 

1:0.8 

Total epoxy and hardener are 1+0.8=1.8 

Weight of Epoxy to be added =
11.8 ×  𝑊 =  0.55 𝑊g. 

Weight of Hardener to be added = 
0.81.8  × 𝑊 =0.45 W g. 

If you want to prepare mix for 30% Fly ash 

and 70% Epoxy hardener, 

Weight of Epoxy to be added =
11.8 × 𝑊 ×0.7 =   0.38 𝑊g. 

Weight of Hardener to be added = 
0.81.8  ×𝑊 × 0.7 = 0.32 W g. 

Weight of Fly ash to be added = 0.3 W g. 

Calculations by the volumeproportions 

Let the volume of the specimen is = V = 

47.872cm
3
 

Increase 20% to account for losses (V) 

=1.2x47.872=57.45cm
3
. 

Let the percentage volume fraction of the 

fiber be Vf 

Weight of the fiber to be mixed = Wf = 

Vf×V× Df/100 

Density of CONCRIXfibers(ℽf) =0.91gm/cc. 

Calculation of Weights of Epoxy and 

Hardener 

Density of Epoxy (ℽepoxy) = 1.17gm/cc. 

Density of Hardener (ℽhardener) = 0.92gm/cc. 

Ratio of Weight of Epoxy and Hardener is 

1:0.8 

Volume of Epoxy + Hardener = V-Vf 

Let Volume of Epoxy be Ve 

 

Volume of Hardener be Vh = (V-Vf)- Ve 

Weight of Epoxy = We = Ve/ℽe 

Weight of Hardener= Wh = Vh/ℽh 
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We/Wh = 1/0.8 𝑉𝑒𝛶𝑒(𝑉−𝑉𝑓)−𝑉𝑒𝛶ℎ  = 
10.8 

 𝑉𝑒 =  𝛶𝑒[𝑉 − 𝑉𝑓[𝛶𝑒 − 0.8𝛶ℎ 

Weight of the Epoxy (We) = 
(𝑉𝑒)𝛶𝑒  

Weight of the Hardener (Wh) =  
(𝑉ℎ)𝛶ℎ  

4. RESULTS AND DISCUSSION 

4.1 RESULTS SUMMARY 

S.No Specimen 

Category 

Specimen 

Nomenclature 

Peak 

Load 

(N) 

Peak Stress 

(N/mm
2
) 

Max. 

Disp. At 

Peak 

Load 

(mm) 

% Strain 

at Peak 

Stress  

1. A-1 A1-E 3927 20 7.14 19.875 

2. A-2 A2-EF-30-70 3060 6.5 3.6 7.20 

A2-EF-40-60 3070 9.4 4.4 8.55 

A2-EF-50-50 3110 13.5 5.5 29.00 

A2-EF-60-40 3310 16.5 6.5 5.625 

A2-EF-70-30 3320 16.80 10.1 6.60 

3. A-3 A3-EFI – 2.5% 5450 30.00 6.7 15.25 

A3-EFI - 3.75% 6320 30.00 7.2 13.40 

A3-EFI – 5% 6690 32.50 9.7 14.40 

4. A-4 A5-ECFI-5% 6210 29.25 10.4 20.30 

A5-ECFI-10% 5790 28.00 11 21.75 

A5-EPPFI-5% 2340 11.25 9.7 19.125 

A5-EPPFI-10% 3150 6.90 2.8 5.50 

A5-ECPPFI-5-5% 4380 21.25 10.3 20.625 

A1, A2, A3, A4- Categories of Different 

Specimens  

Where 

A-1  - Pure Epoxy specimen 

A-2 - Epoxy with different 

percentages (in weight) of 

Fly Ash 

A-3 - Epoxy with Fibers placing 

parallel to mould in different 

amounts 

A-4 - Epoxy with CONCRIX 

fibers, Poly propylene fibers 

and Hybridization of fibers in 

volume fractions 

Material Code 
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EFI – Epoxy and Fiber 

Nomenclature of the specimens 

 

 

 

 

 

E  - Epoxy 

EF  - Epoxy with Fly ash 

EFI  - Epoxy with Fibers 

ECFI  - Epoxy with CONCRIX 

Fibers 

EPPFI  - Epoxy with Polypropylene 

Fibers 

ECPPFI - Epoxy with CONCRIX and 

Polypropylene Fibers 

 

 
 Figure 3Pure epoxy without adding 

fiber 

 

4.2 Comparison between A1 and A2 to 

check the effect of adding Fly ash in the 

mixture of Epoxy resin 

Stress – Strain curve 

 

 

Figure 4 Stress-Strain curves for A-1 & A-2 

From the stress strain curve shown in Fig 4, 

it is observed that, Specimen with pure 

epoxy resin showed ductile failure. Addition 

of higher amount of fly ash to the mixture, 

load carrying capacity reduced and also the 

failure pattern changes from ductile to 

brittle. Therefore, addition of fly ash to 

reduce the cost of polymer composite is not 

good idea. 
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Figure 5 Load and % Change in Load for 

 A-1 & A-2 

 

Figure 6Displacement and % Change in 

Displacement for A-1 & A-2 

It is observed that, load carrying capacity 

and displacement at peak load also reduced 

with increase in the fly ash content in 

polymer mix. 

 

 

 

4.3Comparison between A1 and A3 to 

check the effect of adding Fibers in the 

mixture of Epoxy resin 

Stress – Strain curve 

 

Figure 7Stress-Strain curves for A-1 & A-3 

 

Figure 8Load& % Change in Load for A-1 

& A-3 
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Figure 9Displacement and % Change in 

Displacement for A-1 & A-3 

In this group of specimens, fiber are placed 

physically at two levels in the entire 

thickness. As the fibers placed parallel to the 

axis of the specimen, load carrying capacity 

has increased with increase in fiber area in 

the cross section. The stress strain curve in 

the Fig.7 showed that, specimens with fibers 

failed suddenly after the peak load, while 

pure epoxy specimen showed ductile failure. 

This may be due to sudden transfer of the 

load from epoxy to fibers and failed after the 

peak load. 

4.4-Comparison between A1 and A4 to 

check the effect of adding Fibers in 

different proportions of the mixture of 

Epoxy resin 

Stress – Strain curve 

 

Figure 10Stress-Strain curves for A-1 & 

A-4 (Concrix Fibers) 

 

Figure 11Load and % Change in Load for 

A-1 & A-4 (Concrix fiber) 

 

Figure 12Displacement and % Change in 

Displacement for A-1 & A-4 (Concrix 

Fiber) 

Fibers are mixed along with epoxy resin and 

cast the specimen in the same way as that of 

pure epoxy. It is observed that, addition of 

CONCRIX fibers to the mixture, the load 

carrying capacity and also peak 

displacement increased significantly.  
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Figure 13Stress-Strain curves for A-1 & 

A-4 (PP & Mixing of Fibers) 

 

Figure 14Load and % Change in Load for 

A-1 & A-4 (PP & Mixing of Fibers) 

 

 

Figure 15Displacement and % Change in 

Displacement for A-1 & A-4(PP & Mixing 

of Fiber) 

It is observed that, addition of micro 

polypropylene fibers did not help in 

increasing load carrying capacity and also 

displacement.  

Hybridization of CONCRIX macro and PP 

micro fibers showed better performance 

compared to mono fibers in the polymer 

composite. 

5. CONCLUSIONS 

1. The method of casting has vital role in the 

mechanical properties of polymer 

composites. In the present study, the mixture 

of epoxy resin was placed into the mould 

without any compaction. This leads to many 

pores in the specimen.  

2. Placing of fibers parallel to the specimen 

axis improved load carrying capacity by 

70.36% at 5% fiber area in the cross section. 

Increase in the displacement at the peak load 

is observed to be 35.85% at 5% fiber area in 

the cross section. 
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3. Cost of the epoxy resin composite can be 

reduced by adding flyash to the mixture and 

compensate the reduction in the tensile 

strength by adding fibers. It is observed that, 

30% epoxy can be replaced by fly ash 

without loosing much of the tensile strength. 

4. Addition of CONCRIX fiber to the epoxy 

resin mixture showed increase in the tensile 

strength of the composite. 58.14% increase 

in tensile load carrying capacity is observed 

at 5% Volume fraction of the the fibers. 

Similarly, displacement at peak load 

increased by 54.06% at 10% volume fraction 

of the Concrix fiber. 

5. Addition of micro poly propylene fibers 

to the polymer composite reduced the tensile 

strength of the material. Hybridization of the 

macro CONCRIX and micro Polypropylene 

fibers showed 11.53% improvement in the 

tensile load carrying capacity. 

6. Similar study can be carried out by 

changing the method of specimen 

preparation to avoid voids. Application of 

the above composite can be studied for 

retrofitting of the RC members. 
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