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Investigating the Effect of SWCNTSs in the context of epoxy resin on the
electromagnetic waves absorption in the X-band
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Carbon nanotubes have excellent mechanical, electrical, thermal and magnetic properties, among the
Received 17 January 2016 extraordinary properties of these materials that can be traced to the absorption of electromagnetic
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€ A waves. By placing these materials in the direction of electromagnetic waves, significant volumes of
Available Online 10 May 2016

these waves have been absorbed and the radar cross section from a finder view has also been reduced.
In this study composite samples containing SWCNTSs in the context of an epoxy resin based on standard

gm',v:w;] carbon nanotube dimensions for X-band with a multi-stage built method were produced and then the samples were

wave absorption analyzed by Vector Network Analyzer. Composite samples have been made in three weight

composite percentages, 1, 3 and 10. The result of this experiment shows the high amount of wave absorption for

X-band samples reinforced by carbon nanotubes. This amount of absorption greatly increases due to increase of
nanotubes weight percent, so that the average amount of absorption in the whole X-band for the
mentioned percentages is 3.33712, 4.5889 and 12.6542 dB respectively. Also, the amplified samples
with 1, 3 and 10 weight percentages show increase in wave absorption about 22, 67 and 362 percent in
comparison with pure resin. Finally, samples were evaluated with Micro Raman Spectroscopy and SEM
images.
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Table 3 Compare percent absorption in the samples containing 1, 3 and
10 wt% of carbon nanotubes
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Fig. 10 A vi’eTN of the X-band waveguide and waveguide test withoﬁt
putting sample in it-and recording the values obtained for the Open
Load calibration step
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Fig. 11 1) Front view of Device 2) The device is ready for
measurement 3) Putting samples in waveguide and measuring the
amount of absorption
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Table 2 Amount of wave absorption in comparison with pure
resin in different samples
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Fig. 12 Amount of wave absorption in different samples
Sgliie slo iges 10 zlgel Cdx e 12 JSi
2000 - S
ol
1800 A &
o =
B 9 (. 2
= N = N
1600 - = 3 5 =
= Tl = &
o 2 e a9
= g 8 o s
1400 S SHZI IR 5
) =) = 3 P = )
by S a @ oy = 3
S F s o X5 S @
> 1200 - o 53 g9 8 N8
'S 5 S L @ 8 2 ——Sample
g Mo © @ & 8 » RS v
3 o XX N » X q © * Containing
= 1 N Je N =} © Iy > = o
= 1000 S8y 8 3 @ o o 8 N 0.01wt%
g & “2 o £ § 3 N SWCNTSs
F -
$ 3 8 R ® © a— Sample
@ 800 - . o &8 W S - ini
3 Qo * < [ Containing
§ % 3 S 0.03wt%
600 = P < SWCNTs
= w
] S
400 - § §
g 1583; 193.45305
11606; 198.92757
200 -
0 3

FEO AYD.D F.F PAT.D VYEY APV, AYA Yo oA Y AGYIFA YYD IFYF AYFIYIFAY VAVYIFAY BIVYY
Wavenumber Cm

Fig. 13 Micro Raman Spectroscopy for samples containing 0.01 and 0.03wt% SWCNTs
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Fig. 15 SEM images of surface of samples
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Fig. 14 A view Raman Spectroscopy for D and G-bands
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Table 4 Heterocyclic peaks related to D and G-band for samples
containing 0.01 and 0.03wt% SWCNTSs

el s zex Jib RAPPETS
Cm (w4 i
48522211 15835 0.01wWt% D-band
1453.15283 1612 0.01wWt% G-band
193.45305 1583 0.03Wt% D-band
108.92757 1606 0.03wt% G-
band
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