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Fig 10 Microwave absorption mechanisms of CNTs@SiC
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Table 1 Comparison of microwave absorption properties for C/SiC composites reported in this study and in references

Optimal absorption

Absorption bandwidth (<10 dB)

Absorber Filler ratio/% - Ref.
d/mm RL/dB d/mm Bandwidth/GHz

SiCNFs/carbon fibers 20 3.5 -28.3 2.0 2.5(9.2~11.7) [37]
Graphene/SiCnw 50 2.6 -37.1 2.6 2.0 (6.5~8.5) [38]
SiC/Carbon nanofibers 30 3 -36.0 15 4.1(12.6~16.7) [39]
SiC/FesSi/CNTs 50 2 -41.2 15 4 (12.9~16.9) [8]
Multilayer SiC/C foam 50 1.4 -49.1 14 3.8 (14.0~17.8) [40]
CNTs@SiC B N This
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Electromagnetic Properties of Coaxial Core-Shell CNTs@SiC Prepared by Chemical
Vapor Deposition

Wang Weichao, Liu Gu, Wang Liuying, Ge Chaoqun, Wang Wenhao, Hu Lingjie, Yang Xing, Wang Ziang
(Rocket Force University of Engineering, Xi’an 710025, China)

Abstract: CNTs@SiC coaxial core-shell composite absorber was prepared by chemical vapor deposition (CVD) with monatomic silicon
and functionalized multi-walled carbon nanotubes (CNTs). The one-dimensional tubular core-shell structure of CNTs@SiC is conducive to
the improvement of dielectric properties and the adjustment of impedance matching performance, and effectively improves the initial
oxidation temperature of CNTs. The mass ratio of Si to CNTs is a key parameter affecting electromagnetic properties of the composite.
When m(Si):m(CNTs)=1:1.5, the composite has the best absorbing performance. The effective bandwidth corresponding to reflectivity less
than -10 dB reaches 4.8 GHz when the thickness is 1.7 mm. When m(Si):m(CNTs)=1:2, the material has the best absorbing effect in X
band, with effective bandwidth up to 3 GHz. The CNTs@SiC composite absorber not only has excellent absorbing effect at normal
temperature, but also is expected at high temperature due to its unique one-dimensional core-shell structure.

Key words: carbon nanotubes (CNTs); chemical vapor deposition (CVD); core-shell structure; dielectric property; oxidation resistance;
electromagnetic wave absorption
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