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1 Multi-walled Carbon Nanotubes (MWCNTs)
2 Nanocomposite

3 Graphene Oxide (GO)
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Reduced Graphene Oxide (RGO)
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Fig. 1. The steps for fabricating of nanocomposite specimens
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Fig. 4. The stress-strain curve for nanocomposite speci-
mens with different MWCNTSs weight percentages
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Fig. 3. (a) Scanning Electronic Microscope (b) Gold
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Fig. 5. The Young's modulus, ultimate stress and yield stress of tensile test of nanocomposite with different
MWCNTs weight percentages

S Al o S GRIBI L sl Sl g S ddsil
2l g pilas] wad 38 (gl lopas; S5 wSal
b e

SV (S o) S0l b S s @ bgye ol ¥ S
Vg oIA efS e lf eIY Se cladoys ly sl il tals 38
o 03y didl_jzalS 3,5 LTyl

9ol gl it Cand 4 bgpe guld cud i 4 358 g A IS5

yave

ol cle g tud oYL L ot gy a8 Bl o lisnis )8
bxl g a3 5l sySsle 9 Sl b ()5 Sladglgil Woy (2les LA
sas oS LS 3l p 05 delgil do s il b aelsl jo .l Sy
Joyd Gl Bl LS ISG Billes Cowlod S Iy ialS pdud 55 5 oloS
iy G a5 S 5 5 (S e S sladlgst

O P SS9 698 (Shme e a4 Wl e ol &S Cunles S



FAAS B YAVY doxio VFe v Jlo & oy 0ylad DY 093 €y pual CSlSlo dies &y il

25% 1 6
;? 20% 5 7] 5 an
= - 1 E
= s .
S1s% N 14%
= - . e
© - N\ - )
> 10% [ N =N 13%
Y ° F e~ ~ ] )
= X A~ 4 ] S
lg 5% F — -+~ — Toughness 1=
[ —m— Failure stramn ]
0% [ L L L X L X ] 1

0 0.02 004 006 008 0.1
MWCNTs Content (wt%)

o laa i )5 Wlgil Cillisee S )3 Uy Cu jomolS 95l ConsScd i) g s (Ko a5 JSUS

Fig. 6. The fracture toughness and failure strain of nanocomposite with different MWCNTs weight percentages
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Fig. 7. The stress-strain curve for nanocomposite specimens with different RGO weight percentages

ravi



40

=
o
(=]
o
T

i 35
800 [

: 30
600 F

400 F - ~ 25

Ultimate stress (MPa)
Yield stress (MPa)

*" — = — Ultimate stress .. 20
o — - &— - Yield stress ~

—a—— Young's modulus

Young’s modulus (MPa)
N
]
5]

15

0 0.2 0.4 0.6 0.8 1
RGO Content (wt%)

@Bl RIS 81,5 a1 Cilises S 15 b Co jonelS 5l LS (3905 41 gy gl mabnd L 5 leg LG (STl Joote A JSU

Fig. 8. Young's modulus, ultimate stress and yield stress of tensile test of nanocomposite with different RGO
weight percentages
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Fig. 9. The fracture toughness and failure strain of nanocomposite with different RGO weight percentages
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Fig. 11. Young's modulus, ultimate stress and yield stress of tensile test of nanocomposite with different RGO
weight percentages and 0.04% MWCNTs.
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Fig. 12. The fracture toughness and failure strain of nanocomposite with different RGO weight percentages and
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Fig. 13. Young's modulus, ultimate stress and yield stress of nanocomposite epoxy/ MWCNTs/RGO with Mixing
ratio 1: 10 and different MWCNTs weight percentages
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Fig. 14. The fracture toughness and failure strain of nanocomposite epoxy/ MWCNTs/RGO with Mixing ratio 1:
10 and different MWCNTs weight percentages
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Table 1. the comparison of mechanical properties of three considered nanocomposites and neat epoxy.

CaSh S CeSE (Sajiy peles A0 <l A5 Sl Jyae S il Ll
(%) (J/m3) (MPa) (MPa) (GPa) -
YY/® \TAMS Va/fo YANY “IvY A Sl
\OIYF YNY YY/fY YFITY V¥
YYIOF /) CYSIYA L) YISV ) GYVIEN L) GYOI% ) ST T e T
VE/AN /a4 YYN YOI V-0
-YFI0F /) G IA VAR CR R VAR VA VALY ) Y00 ) LR TS o2 P
ARYANY YIYY YYNY YVIYO V- 5 oylazaie S dgleill s s o[+ 5 L Sl
COVIVY ) CROIY L) VARV ) +YOIAA ) GEYIY ) wly als Bl snS Tl sy - 17

Pl aoyd ¢/ L el (@ o)luania vy dodoilawyd +/+ £ L oS gl (© AIB S 99! (W) ConSl b pguad VO JSWS
3l il 481,85 S 196U wo > + /T g oluasin 9 )S dgleilmo,d ¢/ T S gl (& Al ials 81,5 s

Fig. 15. The fracture surface of (a) neat epoxy (b) epoxy/0.04 %6 MWCNTs (c) epoxy/0.6% RGO (d)
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