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Research progress of SiC composite microwave absorbing materials

XING Yuanming', YANG Tao ', WANG Enhui', LIU Cheng®, HOU Xinmei'
(1. Institute for Carbon Neutrality, University of Science and Technology Beijing, Beijing 100083, China; 2. Technical
Center, Ma'anshan Iron and Steel CO., LTD., Ma'anshan 243003, China)

Abstract: In order to prevent the increasingly serious electromagnetic interference problem, the research and de-
velopment of microwave absorbing materials has attracted more and more attention. As a microwave absorbing
material with excellent dielectric properties, SiC also has the advantages of excellent stability, high strength and
corrosion resistance. But it also has the disadvantages of poor impedance matching and single microwave absorb-
ing mechanism. Compounding SiC with other materials is an important means to further improve the microwave
absorbing properties of SiC materials. The structure, microwave absorbing mechanism and influencing factors of
SiC were briefly introduced in the paper. Then the microwave absorbing properties of SiC composites with different
dimensions were summarized in detail, including SiC nanoparticles, SiC nanowires, three-dimensional SiC materi-
als with different kinds of materials such as metallic materials, carbon materials, ceramic materials, and polymer
materials. Compared with a single SiC material, the composite materials can improve their dielectric properties, en-
rich the absorption mechanism, optimize the impedance matching, and then improve the microwave absorption
ability. Finally, the development direction of SiC based composite microwave absorbing materials was prospected.
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common SiC structure!®!
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Fig.2 Basic mechanism of absorbing materials
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Fig.4 Reflection coefficient (RC) of the as-annealed siliconboron
carbonitride (SiBCN) at 1 650°C (a) and 1 800°C (b) as a function of frequency
at a matching thickness range of 2 or 1.5-4 mm®”; (c) Absorption coefficients
of SiOC and n-SiC/SiOC with a matching thickness of 3 mm™”
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Fig.5 Comparison of absorbing properties of Fe;0,/reduced graphene
oxide (rGO) (a) and SiC/Fe;0,/rGO (b)*!
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Fig.6 (a) TEM images of a single nanowire; (b) HRTEM image of
bamboo joint region; (c) Reflection loss (RL) values of nanowires-paraffin

composite with the matching thickness of 2.0 mm and 2.5 mm®*!
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P 7 SiC YREARHOCR TEM IR (a). Rk TEM B (b); (c) A
(b) Tt X819 HRTEM EI&; (), (e)) ¥R (c) e 1 FEhss
2 XY FRT 4T Sic 4k (Nws) (f) 1 SiC@fa B (g) i) SEM
% . SiCNWs (h) il SiC@f7 £ (i) iy TEM 1% (i ML Y
HRTEM [K1%); () AR SiC@fi #4410 RL {E1
Fig.7 SiC nanowires low-magnified TEM image (a), high-magnified
TEM image (b) showing high-density stacking faults and micro-twins
within nanowires; (c) HRTEM image recorded from the white square area
in Fig.(b); ((d), (e)) Corresponding the FFT diffraction patterns obtained
from defect-containing (1) and defect-free (2) regions in (c),
respectively””; SEM images of nanowires (NWs) (f) and SiC@graphene
(g); TEM images of SiC NWs (h) and SiC@graphene (i) (insets are
corresponding HRTEM images); (j) RL values of SiC@graphene with

various thicknesses!*?
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Fig.8 (a) SEM image of beaded SiO, on SiC nanowires"”; (b) Structure
and wave absorption schematic diagram of SiC/SiO, core-shell

nanowires!*!
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Fig.9 ((a), (b)) SEM images of BC/SiC composites by investing method;
(c) Three-dimensional presentations of RL of 3 kinds of samples were

heat treated at 1 300°C, 1 400°C and 1 500°C (S-1300, S-1400, S-1500)"!
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Fig. 10 Microstructure of two aerogels with different components:

(a) SiC/Si3N, composite aerogels®; (b) SiC/C composite aerogel®
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