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Experimental investigation on mechanical properties of hybrid nano-composite
based on epoxy/ graphene nano-platelets/ carboxylated acrylonitrile butadiene
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Keywords Abstract
EAeCha"'Cal praperties In this study, mechanical properties of nano-composites based on epoxy reinforced with graphene nano-platelets
G?;);Kene and XNBR is investigated. Fillers were added to the epoxy matrix in 0, 0.75 and 1.5 wt. % levels for graphene

XNBR nano-platelets and 0, 5 and 10 wt. % levels for XNBR. Samples were prepared by hand method and mechanical
tests were performed in room temperature to determine tensile strength, tensile modulus, elongation at break and
impact strength. FESEM images were used to determine the state of graphene nano-platelets dispersion. It was
observed that graphene nano-platelets had well dispersion in 0.75 wt.% but in high loading of them, aggregation
was observed. Graphene nano-platelets decreased tensile strength and elongation. On the other hand, enhanced
tensile modulus and impact strength by 20% and 23%, respectively. Adding XNBR declined tensile strength and
modulus by ~18% and increased impact strength and elongation by considerable amount of 130% and 46%,
respectively. Simultaneous presence of graphene nano-platelets and XNBR in epoxy matrix decreased tensile
strength by ~10%. On the other hand, tensile modulus, elongation and impact strength increased by 6%, 29% and
143% compared to neat epoxy.
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Fig. 3 The image of sample including 1.5 wt.% graphene
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Fig. 9 The simultaneous effect of graphene and XNBR on tensile
modulus of epoxy/ graphene/ XNBR samples

55 Jsaw 5 XNBR 5 o35 oo gl olojan jpim o6 9 JSb
XNBR /31,8 /oS s3] (lpaigas

L0LS 5 9US 9 pgle &y i

ej

400


www.sid.ir

SoLS 5)9US 9 pgle Ay s

J)

[ Y]

401

e 2 S pud ) 910l 93l Sl plsd (278 Jul=s

DA Sl ) A s &S el atils 1) aaS plSol
el @il olS as,0 ~10

9 22y VO Jold oS 5 abaw lacyjeels 9l o o @
Oyt XNBR Soi¥ J3g aoy0 O g o815 Slxaoe gl
P Al Sl 5y 40 s 85 el 42518 | LEES e
sl a3y T3l as o

s ey YO Jol oS 5 e b Glacajseels ob i 0 @
oyt XNBR Sy J59 woyo Ve g (4815 Slxio gl
A Cod a5 Conl aiils |y ayy0 plSoual 5 S4B Job oboj)l
iy I3 s VIV 5 Y= i 4 alls Sl )
sl 00,5

S5l 55 ol & A S8 5 gl b S jsb 4y @
aS hgo y0 Wloo S lay mali8l a6 sl g Jeae XNBR
S alons 2ol s LAiS el 5 cnSs b b sbsjl
Ssjl 5 4y oSl il e XNBR Jpim S0 G,k
Slosed s b ial ity ol oad oSl 3y CanKS b Job
o S5 S @ Sl gy ST S 08 Bl S

el o gl SlSe olss 55 canlin ojls3 b b

20 r .
16
14 r
12
10
0 075 15

Concentration of Graphene

LU X
-

Impact sl,rcnglh (kl/'m?)
=

Fig. 13 The effect of graphene on impact strength of epoxy/ graphene
samples
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samples
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