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 Carbon nanotubes have excellent mechanical, electrical, thermal and magnetic properties, among the 
extraordinary properties of these materials that can be traced to the absorption of electromagnetic 
waves. By placing these materials in the direction of electromagnetic waves, significant volumes of 
these  waves have been absorbed and  the radar cross section from a finder view has also been reduced. 
In this study composite samples containing SWCNTs in the context of an epoxy resin based on standard 
dimensions for X-band with a multi-stage built method were produced and then the samples were 
analyzed by Vector Network Analyzer. Composite samples have been made in three weight 
percentages, 1, 3 and 10. The result of this experiment shows the high amount of wave absorption for 
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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Fig. 1 A view of the electromagnetic wave released during a waveguide 
with a combination of electrical and magnetic fields. 
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Table 1 Specification of SWCNTs that have been used in this study 
   

 1-2 nm  
 0.8-1.6 nm  

 1.1 nm  
 5-30 um - 

 ~2.1g/cm3  
 > 100 S/cm - 

 50-200 W/m K - 
  - 

Ig/Id > 9  

1 Vector Network Analyzer 

  
Fig. 2 A view of SEM image from these carbon nanotubes on a scale of 
500 nm. 
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Fig. 3 Dispersion of SWCNTs in the Context of Acetone by Ultra-
Sonic Mixer. 
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Fig. 4 A view of two-step process for molding 
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Fig. 5 A view of molded samples. 
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Fig. 6 A view of a multi-step method designed to make carbon nanotube composites 
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Fig. 7 A View of Vector Network Analyzer. 
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Fig. 8 A view of calibration tools in Math Load step 
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Fig. 9 A view of Short Load calibration step 
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Fig. 10 A view of the X-band waveguide and waveguide test without 
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 

  
1  22.03320412 
3  67.80882030 

10  362.7440942 
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Table 3 Compare percent absorption in the samples containing 1, 3 and 
10 wt% of carbon nanotubes 

  
3 

1  
37.51078775 

10 
1  

279.1952342 

10 
1  

275.7567173 
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Fig. 12 Amount of wave absorption in different samples 
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Fig. 13 Micro Raman Spectroscopy for samples containing 0.01 and 0.03wt% SWCNTs

13  1 3  

0

2

4

6

8

10

12

14

16

18

Lo
ss

 d
B

Frequency (GHz)

Amount Of Wave Absorption

Pure Resin

0.01 wt%
SWCNTs
0.03 wt%
SWCNTs
0.1 wt% SWCNTs

623.5; 199.98456

644.5; 657.88983

676; 266.38995

742.5; 188.96191

821; 1104.30042

920; 244.32382 936; 201.65994
1005.5; 1815.57275

1034; 399.66342

1116; 1040.11511

1150.5; 230.00864
1190; 803.4812

1225.5; 677.68689

1257; 534.90576

1303.5; 586.62329

1466; 700.28198

1583.5; 485.22211

1612; 1453.15283

1583; 193.45305

1606; 198.92757

0

200

400

600

800

1000

1200

1400

1600

1800

2000

R
am

an
 In

te
ns

ity

Wavenumber Cm-1

Sample
Containing
0.01wt%
SWCNTs
Sample
Containing
0.03wt%
SWCNTs

www.sid.ir


www.SID.ir

Arc
hive

 of
 S

ID

    

                            

  

88  1395165  

  
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% SWCNTs 

  
Cm-1 

 

0.01wt% D-band 1583.5 485.22211 
0.01wt% G-band 1612 1453.15283 
0.03wt% D-band 1583 193.45305 

0.03wt% G-
band 1606 198.92757 

  

  

  
Fig. 15 SEM images of surface of samples 
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