
Mecha
 

D

 

This pape
(tensile s
strength, fl
of epoxy 
fabric (PW
replace m
where hig
characteris
prepared 
orientation
determine 
show that
better mec
and good d

 

1. Introd
 
 Composite
two or mo
produce a 
individual 
important 
dispersed p
fibres in c
and Kevlar
is an extr
polymer w
of compos
fiber, the p
the polyme
epoxy has 
cast iron 
have bette
compressiv
carbon fib
and interla
matrices [
epoxy diff
tensile & f
degree fib
have more 
 

anical Cha

Department 

Ab

er investigates 
strength, com
flexural strengt
resin (F584) 

W). The aim 
etals with Ca
gh strength, 
stics are pred
by hand la

n and experim
the mechanic

t carbon fibre
chanical prope
damping chara

duction 

e materials are
ore material p
material that 
constituent. 

among compo
phase is in the

commercial use
r. Carbon fiber
remely strong 

which contains 
site depend on
proportion of 
er and the proc
high strength 
and steel. F5
r mechanical p
ve tests than 
re fabric reinf

aminar shear p
3] Mechanica

fer with fibre o
flexural strengt
re orientation 
strength than s

aracteriza

of Mechanic

bstract 
 

the mechani
mpressive str
th) and density
reinforced by
of the curren
rbon fibre ep
low weight 

dominant. The 
ay-up process
mentation was 
cal properties
e reinforced 
erties, high sp
acteristics. 

e material whi
phase that are 
has superior p
Technologica

osites are those
e form of fibre
e are glass, ca
r reinforced ep

and light fib
carbon fibers. 
n the layouts 
the carbon fib

cessing method
and less densit
584-epoxy ma
properties in t
8552 composi

forcement has 
properties than
l properties o
orientation of l
ths are superio
[4]. Multi fib

single fibre com

ation of Ca

Sh

cal Engineer

ical properties
rength, shear
y measurement
y carbon fibre
nt work is to
oxy composite
and damping
specimens are
s with 0/900

performed to
s. The results
epoxy present

pecific strength

ich consists of
combining to

properties than
ally the most
e in which the
. The common

arbon, graphite
poxy composite
ber reinforced
The properties
of the carbon

bers relative to
d.  Carbon fibre
ty compared to
atrix laminates
the tensile and
ites. Also PW
better flexural

n 8HS for both
f carbon fibre
laminates. The

or in case of 90
bre composites
mposites [5]. 

arbon Fibr

hanavas S. 

ring, YCEW,

s 
r 
t 
e 
o 
e 
g 
e 
0 
o 
s 
t 
h 

f 
o 
n 
t 
e 
n 
e 
e 
d 
s 
n 
o 
e 
o 
s 
d 

W 
l 
h 
e 
e 
0 
s 

 
 
2.  M
 
2.1. 
 
The 
diam
tensi
mach
with 
temp
is us
strain
ultim
found
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

σ T =

 
wher
 

E   =

 
wher
 
 

re Reinfor

, Kollam, Ke
 

Mechanical 

Tensile Tes

tensile test w
meter 15 mm a

le test was c
hine (Model U

loading cap
perature as show
ed to measure 
n and finally 

mate tensile str
d out by the tes

Figu

 
୉୶୲ୣ

୓୰୧୥୧୬ୟ୪ ୡ୰୭ୱୱ

re, σ T  =  Ultim

=  
ୗ୲୰ୣୱୱ

ୗ୲୰ୟ୧୬
 

re, E   = Young

rced Epox

erala - 69153

Characteri

st 

was performed 
and gauge leng
conducted in 
UTN 60), hyd
pacity of 60
wn in figure 2
the elongation
the modulus

rength and you
st. 

 
ure 2.1: Tensile

 
ୣ୰୬ୟ୪ ୟ୶୧ୟ୪ ୲ୣ୬ୱ

ୱ ୱୣୡ୲୧୭୬ୟ୪ ୟ୰ୣୟ

mate tensile stre

g’s modulus (T

xy Compos

38, India. 

zation 

on circular r
gth of 70 mm
a universal t

draulically op
00 KN, at 

2.1. An extenso
n, thereby foun
s of elasticity
ung’s modulus

e Test 

ୱ୧୪ୣ ୪୭ୟୢ

ୟ ୭୤ ୲୦ୣ ୱ୮ୣୡ୧୫

ength. 

Tensile modulu

site 

rod of 
m. The 
testing 

perated 
room 

ometer 
nd out 

y. The 
s were 

୫ୣ୬
 

us).       

403

International Journal of Engineering Research & Technology (IJERT)

Vol. 3 Issue 1, January - 2014

IJ
E
R
T

IJ
E
R
T

ISSN: 2278-0181

www.ijert.orgIJERTV3IS10131



2. 2. Com
 
Compressi
specimen 
compressio
AN), elect
loading ca
between 
compressio
compressiv
out by the 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

σ c  =  
୑ୟ୶

ୡ
 
where, σ c 
 

Poisson’s r

 
2.3. Shea
 
The doubl
rod of diam
and condu
UTN 60)
capacity of
figure 2.3.
test. 

τ = 
ୱ୦ୣୟ୰ ୪

ଶ୅
 
where, τ = 
           A =
 
 
 

mpression T

ion testing w
of dimension

on testing mac
trically operate
apacity of 2000
the top and

on fixture as 
ve strength and
test. 

Figure 2.2: C

୶୧୫୳୫ ୡ୭୫୮୰ୣ

ୡ୰୭ୱୱିୱୣୡ୲୧୭୬ୟ

= compressive

ratio =  
୘୰ୟ୬ୱ୴

୐୭୬୥୧୲୳

ar Test 

le shear tests 
meter 15 mm u
cted in a unive
), hydraulicall
f 600 KN, at ro
 The shear str

୭ୟୢ
 

Shear strength
= Shear area 

Test 

was performe
n (45×45×45)
chine (Model A
ed with three l
0 KN. Sample
d bottom su

shown in fig
d poisson’s rat

 
Compression T

ୱୱ୧୴ୣ ୪୭ୟୢ

ୟ୪ ୟ୰ୣୟ
 

e strength 

୴ୣ୰ୱୣ ୱ୲୰ୟ୧୬

୳ୢ୧୬ୟ୪ ୱ୲୰ୟ୧୬
 

were perform
using double sh
ersal testing m
ly operated 
oom temperatu
rength was fou

 

h,  

ed on cubic
) mm3, using
AIM – 317E –
load gauges of
es were placed
urfaces of a
gure 2.2. The
tio were found

Test 

ed on circular
hear test set up

machine (Model
with loading

ure as shown in
und out by the

c 
g 
– 
f 
d 
a 
e 
d 

r 
p 
l 
g 
n 
e 

 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
2.4.
 
The 
follow
howe
was 
dime
The 
unive
hydra
KN. 
temp
stren
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

σ b =

 
wher
       
       

 

 

Figu

Flexural Te

procedure fo
wed the ASTM
ever, specifies 
performed on

ension (25×25)
flexural exp

ersal testing 
aulically opera
Flexural test (

perature as sh
ngth was found 

Figur

= 
ଷ୔୐

ଶୠ୲మ 

re, σ b = Flexur
   P    = Ruptur
    

ure 2.3: Shear

est 

or the three-p
M standard D
a length/width
n square rod 
) mm2 and span
periment was 

machine (M
ated with load
(3 – point) was

hown in figure
out by the test

re 2.4: Flexura

ral strength 
re load 

r Test 

point bending
D790. That sta
h ratio of 16. Th

of cross sec
n length of 400

conducted o
Model UTN 

ding capacity o
s conducted at
e 2.4. The fl
t. 

al Test 

g tests 
andard, 
he test 
ctional 
0 mm. 
on an 

60), 
of 600 
t room 
lexural 

404

International Journal of Engineering Research & Technology (IJERT)

Vol. 3 Issue 1, January - 2014

IJ
E
R
T

IJ
E
R
T

ISSN: 2278-0181

www.ijert.orgIJERTV3IS10131



  L   
            b   
            t    
 
2. 5. Den
 
Cubic spec
used for 
specific str
 

Density = 
୚

 

Specific str

 
 
                
 
 
 
 
 
 
 
 
 
 
 
 

F
 

3. Result

 

Materia

M
at

er
ia

l P
ro

p
er

ti
es

 

 Tensi
Streng
 Tensi
Modu
 Comp
Streng
 Shear
(MPa)
 Flexu
Streng

 Poiss

 Densi

 = Support spa
 = width of spe
 = thickness of

nsity Measu

cimen of dime
density meas

rength were fou

୑ୟୱୱ 

୚୭୪୳୫ୣ
 

rength = 
ୗ୲୰ୣ୬

ୈୣ୬ୱ

Figure 2.5: Den

ts 

Table 3.1: M

al Name 
C

ile 
gth (MPa) 
ile 

ulus (GPa) 
pressive 
gth (MPa) 
r Strength 
) 
ural 
gth (MPa) 

on’s Ratio 

ity (gm/cc) 

an           
ecimen. 
f specimen 

rement 

ension (45×45
surement. The
und out. 

୬୥୲୦ 

ୱ୧୲୷
 

 
nsity Measure

 
Material prop

 

Cast Iron 
[2] 

Ca
re

200 

152 

500 

260 

50 

0.28 

7.34 

×45) mm3 was
e density and

ement 

perties 

arbon fibre 
einforced 

epoxy 

634.11 

137.92 

520.50 

271.76 

483.84 

0.25 

1.284 

s 
d 

M

Ca

C

e
co

 

4. C
 
The o
with 
stren
predo
prope
shear
carbo
cast 
reinf
show
of th
cast 
ratio 

5. R

 [1] J
dos S
morph
reinfo
Mater
[2] P
and c
resin 
Engin
[3] P
failur
mater

Table 3

Material 
Den
(gm

ast Iron 7

Carbon 
fibre 

epoxy 
mposite 

1.

Figure 

Conclusion 

objective of th
Carbon fibre

ngth, low weigh
ominant. Resu
erties (tensile 
r strength, fle
on fibre epoxy
iron. The mo

forced resin is 
ws its good dam
he composite i
iron, which s
(specific stren

References 
 

Jane Maria Faul
Santos, Mirabel 
hological chara
orced epoxy co
rials Research, V

Prashanth Banak
characterization 
composites”, IO

neering (IOSRJM
Prince, Mukesh 
re phenomena 
rial at varying 

3.2: Specific S

nsity 
m/cc) 

Tens
stren
(MP

.34 200

284 634.

3.1: Specific s
 

he current work
e epoxy com
ht and dampin
ults show th

strength, co
exural strength
y composite w
odulus of ela
less compared

mping charact
is very less w
shows its high
ngth).  

 

lstich De Paiva,
Cerqueira Reze

acterizations of
mposites used 
Vol.12, No.3 (20
kar,  H.K. Shiv

of the carbon f
OSR Journal of 
MCE), Vol.1, No
Verma, Sarabjo
in multi- fiber
volume fraction

Strength 

sile 
gth 

Pa) 

Specif
Streng

(KNm/

0 27.25

11 493.8

strength 

k is to replace m
mposite where
ng characteristi
hat the mech
ompressive str
h) are superio

when compared
asticity of the
d to cast iron, 
eristics. The d

when compared
h strength to w

, Alexandre De
ende, “Mechanic
f carbon fiber 
in aeronautical 
009), pp. 367-37

vananda,  “Prep
fiber reinforced 

f Mechanical an
o.2 (2012), pp.15
ot Singh, ‘Analy
r polymer com
n using finite e

fic 
gth 
Kg) 

5 

86 

 

metals 
e high 
ics are 
hanical 
rength, 
or for 
d with 
e fibre 
which 

density 
d with 
weight 

 Nadai 
cal and 

fabric 
field”, 

74. 
paration 

epoxy 
d Civil 
5-18. 
ysis of 

mposite 
element 

405

International Journal of Engineering Research & Technology (IJERT)

Vol. 3 Issue 1, January - 2014

IJ
E
R
T

IJ
E
R
T

ISSN: 2278-0181

www.ijert.orgIJERTV3IS10131



material at varying volume fraction using finite element 
modelling’, International Journal of Engineering Research 
and Applicatio (IJERA), Vol.2, No.2 (2012), pp.287-291. 
[4] Daniel C. Davis, Justin W. Wilkerson, Jiang Zhu, 
Daniel O.O. Ayewah, ‘Improvements in mechanical 
properties of a carbon fiber epoxy composite using 
nanotube science and technology’,  Composite Structures, 
Vol.92, No.11 (2010), pp. 2653-2662. 
[5] Smrutisikha Bal, ‘Experimental study of mechanical 
and electrical properties of carbon nanofiber/epoxy 
composites’, Materials & Design, Vol.31, No.5 (2010), pp. 
2406-2413. 
[6] S.Y. Fu, B. Lauke, E. Mader, C.Y. Yue, X. Hu, ‘Tensile 
properties of short-glass-fiber- and short-carbon-fiber-
reinforced polypropylene composites’, ‘Composites: Part 
A: Applied Science and Manufacturing’’, Vol.31 (2000), 
pp.1117–1125. 
[7] Robert M. Jones, Mechanics of Composite Materials, 
Taylor & Francis, Second Edition 1999. 
[8] Faculty of Mechanical Engineering, PSG College of 
Technology, Design Data – Data book of engineers, July 
2003. 
 

406

International Journal of Engineering Research & Technology (IJERT)

Vol. 3 Issue 1, January - 2014

IJ
E
R
T

IJ
E
R
T

ISSN: 2278-0181

www.ijert.orgIJERTV3IS10131


