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Abstract

The thin coating thickness is a requirement for excellent microwave absorbing materials. In this
paper, the influencing parameters such as composite with graphene for microwave absorbing
properties were investigated. X-ray diffraction patterns were done to analyze the crystal structure.
The scanning electron microscopy was used to evaluate the morphology of composite materials.
The complex permittivity and complex permeability were measured by a vector network analyzer
at a frequency of 2~18 GHz. The result of experiment shows that, with the increase in mass frac-
tion of graphene, the thickness of coating decreases, the microwave absorbing properties and
bandwidth for R; < -10 dB of the composite absorbing materials increases at first and then de-
creases later, and the reflection loss peak gradually shifts to a higher frequency. When the mass
fraction of graphene is 8%, the composite sample has a maximum reflection loss of -39.3 dB with
a thickness of 1.4 mm at 14.48 GHz and the bandwidth reaches 3.28 GHz for R; < -10 dB. The com-
posite materials possess excellent absorption properties in the condition of thin coating thickness.
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Figure 1. XRD patterns of composite powders
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Figure 2. The SEM image of morphology of composite powders
E 2. E6#K SEM ZEFHEE

Atomic
percent

20.02
27.14
5.42
1.36
16.43
25.96
3.67

Figure 3. The nominal compositions of composite powders as examined by EDS
3. EAMK EDS

DOI: 10.12677/ms.2018.81004 32 FHE Rl


https://doi.org/10.12677/ms.2018.81004

WEe, IMAE

26
L 11
cadl —.— 4% 10 ’v —=— 4%
22 -"v, 6% of vy ——6%
I v, —A—8% [ Vv, —A—8%
8 Tvy —v—10%
[ vy
)y v
L ¥
° M o
r v
- o, 5-— ‘AAAA‘AAA‘AAAA‘v"v“va!
A A AAa
4| Adasy
3
10 - 5[
B EE S EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE)
6 0F
n 1 n 1 L 1 " 1 " 1 " 1 L 1 " n 1 n 1 n 1 1 n 1 1 : 1 "
2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18
Frequency (GHz) Frequency (GHz)
(@) (b)
157
0.8 |
1263 [~ —=—4% b —a—4%
——6% 07 - —o— 6%
—a— 8% 06 "o —A—8%
—v—10% P % —v—10%

Yoos s L L o A AR AAAA L 4 L RN

0.9 -

0.8 [
1 1 1 1 1 1 1 n 1 1 1 K 1 1 1 1 n
2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18
Frequency (GHz) Frequency (GHz)
() (d)

Figure 4. Frequency dependencies of (a) the real part &' and (b) imaginary part &" of the complex permittivity, (c) the real
part «' and (d) imaginary part i of the complex permeability for different mass fraction of graphene for composite materials
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Figure 5. Frequency dependencies of (a) dielectric loos tand, and (b) magnetic loos tand,, for composites materials with different
mass fraction
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Figure 6. Frequency dependencies of the reflection loss (R,) for composites materials with different mass fraction of graphenehe
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