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Effect of M0oSi; on Microstructure and Microwave Absor bing Properties of Ci/SIC/Ni Composites

WU Zhihong'*, ZHANG Luping', ZHENG Haikang', WANG Qian', DENG Yue'
(1. College of Materials Science and Engineering, Xi'an University of Architecture and Technology, Xi'an 710055, China;
2. State Key Laboratory of Advance Refractories, Sinosteels Luoyang Institute of Refractories Research Co., Ltd.,
Luoyang 471039, Henan, China)

Abstract: The Cy/SiC/Ni and C¢/MoSi,/SiC/Ni composites were prepared by a hydrothermal reaction—sintering method using glucose,
Si powder, and carbon fiber as raw materials and nickel as a catalyst, respectively. The phase composition, microstructure and
absorbing properties of C¢/SiC/Ni and C¢MoSi,/SiC/Ni composites were characterized by X-ray diffraction, scanning electron
microscopy and waveguide, respectively. The results show that SiC nanowires are grown sparsely and unevenly in the C¢/SiC/Ni
composites. The minimum reflection loss at 8.20 GHz is —14.61 dB, and the effective absorption bandwidth is 0.23 GHz when the
thickness of the grown SiC nanowires is 1.5 mm. The massive SiC nanowires are grown densely and uniformly on the surface of
carbon fiber of C/MoSi,/SiC/Ni composites. The minimum reflection loss is —34.14 dB at 9.10 GHz, and the effective absorption
bandwidth is 2.18 GHz when the thickness of the grown SiC nanowires is 2.0 mm. Compared to C¢/SiC/Ni composites, the wave
absorbing properties of C¢/MoSi,/SiC/Ni composites are improved. It is indicated that MoSi, is a key factor improving the structural
and absorbing properties of C¢/SiC/Ni composites.
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¢’ and ¢" are the real and imaginary parts of the complex dielectric constants, respectively; u' and " are the real and imaginary parts of complex magnetic

permeability, respectively.

Kl 6 Cp CySiC/Ni Al Cy/MoSiy/SiC/Ni H Ak EHK) sl 25
Fig. 6 Electromagnetic parameters of Cg, C¢/SiC/Ni and C¢/MoSi,/SiC/Ni composites
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Table1l Electromagnetic wave absor ption properties of different absorbent materialsin thiswork and other references

Absorbent material Thickness/mm Minimum R /dB Frequency/GHz Effective absorption bandwidth/GHz Reference
SiCnw/Cr 2.0 -21.50 7.70 2.40 [24]
C¢/FeCo/CuO 1.6 —47.60 9.60 <1.00 [28]
SiCxw—CyLAS 3.0 -37.80 7.20 <2.00 [29]
C/MoSi,/SiC/Ni 2.0 -34.14 9.10 2.18 This work

NW is nanowire; LAS is lithium-ealuminum-esilicate.
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