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Fig. 1 Extinction cross section change

with wavelength and aspect ratio
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Fig.2 Extinction cross section change

with refractive index and aspect ratio
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Fig.3 Extinction cross section change

with wavelength and real of conductivity
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with wavelength and image of dielectric constant
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Table 1 Data of infrared mass extinction coefficients

transparence / % extinction ratio /m” - g’]

material
3~5um 8~14 pm 3~5 pum 8 ~14 um
ceramic fiber 0.694 0.69 0.770 0.78
coating metal fiber  0.564 1.21 0. 607 1.05
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Infrared Extinction of Super-fine Ceramic Fiber Coated Nickel

REN Hui'*, JIAO Qing-jie', KANG Fei-yu’, CUI Qing-zhong'
(1. National Key Laboratory of Explosive Science and Technology, Beijing institute of technology, Beijing 100081, China;
2. Graduate School at Shenzhen, Tsinghua University, Shenzhen 518055, China)

Abstract: From the viewpoint of interaction between medium and incidence electromagnetic wave, the extinction section of fiber
coated nickel was estimated by method of electromagnetic field numerical simulation. It was researched that extinction changed with
material properties, including aspect ratio of fiber, conductivity, refractive index, and dielectric constant. The results showed pa-
rameter regions corresponded to mutation of extinction section. Aspect ratio of fiber influenced the extinction section, especially at
middle-near infrared frequency. While aspect ratio was 20 =200, image of refractive index was smaller than 20 and real of conduc-
tivity of ceramic fiber was 10° —10* s + m ™', extinction section would be increased rapidly. According to calculated results, nickel
coated ceramic fiber was prepared with method of chemistry plating. The extinction coefficients were contrasted between metal coated
fibers and uncoated fiber measured by potassium bromide press and smoke box. The data showed that mass extinction coefficient of
nickel coated carborundum was enhanced obviously, in far infrared range.

Key words: military chemistry and pyrotechnics; super fine ceramic fiber; numerical simulation; extinction; infrared
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Microwave Attenuation Performance of Different Carbon Nano-Materials

WANG Hong-xia, LIU Dai-zhi, ZHAI Wei-gang
( The Second Artillery Engineering Institute, Xi'an 710025, China)

Abstract; To explore the applications of carbon nano-materials in electromagnetic wave passive jamming field,the 8 - 12 GHz mi-
crowave attenuation performances of carbon nano-powder, carbon nanotubes, and carbon nanofibers were studied based on the static
measuring method. The results indicate that the microwave attenuation performance of carbon nanofibers is better than that of carbon
nanotubes and carbon nano-powder. The average microwave attenuation value per quality of carbon nanofibers with 60 nm diameter is
between —2.84 dB and -4.27 dB, which is over 10 times of carbon nano-powder’s. It is concluded that the attenuation perform-
ance of carbon nanofibers with diameter of 60 nm is the best of these carbon nano-materials with different structures and sizes.

Key words: materials science; carbon nano-material; carbon nanotube; carbon nanofiber; microwave attenuation



