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 In this paper, the mechanical behavior of the Graphene Oxide (GO)/epoxy nanocomposites has been 
investigated under different strain rates. To reach this goal, GO nano sheets were synthesized through 
Hummers method (a chemical method) and then GO/epoxy nanocomposite was prepared using the 
solution-based method. Standard test specimens were made from nanocomposite. In order to study the 
static and dynamic behavior of material, the static pressure test and the split pressure Hopkinson bar test 
were performed on the specimens, respectively. The results showed that the stiffness and the strength of 
epoxy increase by adding GO to it. It was found that the behavior of epoxy is dependent on a strain rate 
so intense that its dynamic strength is about 50% more than the static one. Furthermore, the effect of 
GO at low strain rates is more than high strain rates such that adding 0.3% weight ratio of GO increases 
the strength of epoxy by nearly 20% and 5% in 0.01 and 1100  of strain rates, respectively. In addition, the 
comparison of Scanning Electron Microscopy (SEM) images from the fracture surfaces of neat epoxy and its composite showed 
that the surface toughness of nanocomposite is more than that of epoxy. 
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4 Scanning Electron Microscopy (SEM) 
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Fig. 1 SEM image of the GO plates 
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Fig. 2 Using of probe sonicator and ice bath 
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Fig. 5 Split Hopkinson Pressure Bar and Uniaxial Compression Tests 
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Fig. 6 Split Hopkinson Pressure Bar components 
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Fig. 7 Epoxy and GO/epoxy nanocomposite stress-strain diagram for 
different amount of GO in 0.01/s of strain rate. 
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Fig. 8 Compression stress-strain diagram of neat epoxy in different 
strain rates. 

 8 -  

0 0.1 0.2 0.3 0.4 0.5 0.6 0.70

50

100

150

200

Strain

St
re

ss
(M

Pa
)

 

 

NEAT
0.2% GO
0.3% GO

0 0.05 0.1 0.15 0.2 0.25 0.3 0.350

20

40

60

80

100

120

140

Strain

St
re

ss
(M

Pa
)

 

 

0.1s-1

400s-1

800s-1

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
75

94
0.

13
95

.1
6.

12
.2

9.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 m
m

e.
m

od
ar

es
.a

c.
ir

 o
n 

20
24

-0
3-

20
 ]

 

                               4 / 6

https://dorl.net/dor/20.1001.1.10275940.1395.16.12.29.4
https://mme.modares.ac.ir/article-15-3655-en.html


    

         

13951612  65  

 
Fig. 9 Compression stress-strain diagram of 0.01% GO/epoxy 
nanocomposite in different strain rates 
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Fig. 10 Compression stress-strain diagram of epoxy and 0.03% 
GO/epoxy nanocomposite in 1100/s of strain rate 
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Fig. 11 Surface fracture of neat epoxy (a,b) and GO/epoxy 
nanocomposite (c,d) after compression test 
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