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Abstract

In this study, silicon carbide/polyacrylonitrile (SiC/PAN) composite nanofiber material for
absorbing electromagnetic waves was prepared by electrospinning. In this experiment, polyacrylonitrile
(PAN) was mixed with dimethylformamide (N, N-dimethylformamide, DMF) solution by changing the
four process parameters: PAN concentration, collecting plate voltage, feeding rate, and the effects of
these parameters on the morphology and diameter of PAN nanofibers were discussed. Synthesis of
SiC/PAN composite nanofiber fraction, respectively, adding different concentrations of SiC
nanoparticles into the precursor solution, and then the above PAN conditions for electrospinning. At the
same time, the electromagnetic wave absorption of SiC/PAN composite nanofibers with different weight
percentages was studied. In this study, the fiber morphology and diameter were observed by scanning
electron microscopy. The X-ray diffraction apparatus was used to identify the SiC/PAN phase. The
weight change of the sample was followed by thermogravimetric analysis and the microstructure of the
penetrating electron microscope Identification and four-point probe electrical analysis, and then use the
vector network analyzer, the radar wave band (3-18 GHz) of the electromagnetic properties of the study.
The results showed that PAN nanofibers could obtain more uniform diameter PAN nanofibers at a
concentration of 10 wt%, a voltage of 20 kV, a feeding rate of 0.025 ml/min, and a collection distance
of 15 cm. The surface roughness increases with the addition of 15 wt% SiC nanoparticles, which means
that the SiC nanoparticles begin to agglomerate, but there is no apparent aggregation of silicon carbide

nanoparticles compared with 20 wt%. At room temperature measurement, the sample number (A2)
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increases with the thickness of the maximum reflection loss increases, and will move to low frequency,
the thickness of 8 mm, in the 13.79-17.54 GHz frequency range, the reflection loss is less than -10 dB

of the bandwidth of 3.75 GHz, the maximum reflection loss at the radar frequency of 15.29 GHz is -

38.19 dB.

Keywords : Electrospinning, polyacrylonitrile, silicon carbide, electromagnetic wave absorbing

material
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Al 7 - 20 0.025 15
A2 10 - 20 0.025 15
A3 13 - 20 0.025 15
Vi 10 - 15 0.025 15
V2 10 - 20 0.025 15
V3 10 - 25 0.025 15
V4 10 - 30 0.025 15
R1 10 - 20 0.015 15
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R4 10 - 20 0.030 15
D1 10 - 20 0.025 10
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D3 10 - 20 0.025 20
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S3 10 15 20 0.025 15
S4 10 20 20 0.025 15
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(Z)pd 2B TREFHA
1. BARTESEAL, T

%31 TRR TR B T 4

A2 S2 S3 S4
€' 4.13-3.05 4.11-2.99 3.92-2.99 4.06-2.97
g" 1.02-0.75 0.26-0.50 0.70-0.47 0-0.40
w 1.21-1.05 1.20-1.04 1.19-1.04 1.08-1.06
T 0.029-0.002 | 0.027-0.014 0-0.016 0.002-0.004
Tande 0.247-0.248 | 0.064-0.169 | 0.178-0.159 0-0.137
Tandm 0.023-0.001 | 0.022-0.013 0-0.015 0.002-0.004
Bo% K OBHF 4
38.19/15.29 17.17/15.59 16.09/15.74 12.53/15.89
dB/GHz
BT E R 8 mm 8 mm 8 mm 8 mm
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Adgv F Li¢* PANDMF i3 %53k f1* #2252 38 %% 7 PAN 3 #
e e SiC 2 K 3pk® % = SIC/PANAE & 2 ¥ B a2 TRAR|OLRE FFTIF
o SFEF RSN R RIREREIINT B
1. F 253 RER L 10W%~ £/& 5 20kV ~ jistid 5 5 0.025ml/min > Jc & FESE &

15cm P » #rEFHPAN 2 5K BB E SR 5 - o
2. % SiC 7 15 wt.%FF » 2 m e kER B v > 124 7 SIC 2 F kB dnsd B > e g7 20

wt%ApH 2. T 0 2 2EF A enSIC 3 K AR BB A PAN R L &

3. d TEM A 478 %84 d S P07 wEmED| SiC/PAN 48 & 2 K Siais F[111] 5%
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#EH A 3.75GHz > @ S2~S3 42 S4 5 A& 5 8mm F¥ - S2 *t 14.54-17.09 GHz #f 5 #
BIR > F SHdE 4 [ >0-10 dB 248 § % 2.55 GHz > S3 ** 14.61-17.01 GHz 4 5 §* [f]
Moo F S % [0 -10dB 248 5 2.4 GHz 0 S4 >t 14.84-16.49 GHz 4% 5 # B )
F 44 % -10dB 2 # % % 1.65 GHz -
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