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Fig. 1 Diagram and sample of planar dipole unit
fabric model
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Fig. 2 Sketch and sample of single U velvet 3D periodic
structure fabric model
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Fig. 3 Different U connectings
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Fig. 4 Positive and negative of U velvet 3D FSF

Table 1 Parameters of fabric model samples based on
bare copper wire
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Table 2 Parameters of 3D FSF samples
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Fig. 5 Positive and negative of velvet 3D FSF with cross—

shape unit
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Fig. 7 Comparison of frequency response characteristics of 2D and 3D periodic structure samples
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Fig. 8 Transmission coefficients of samples with U velvet
before and after bottom cut
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Fig. 10 Transmission coefficients of samples with different U numbers with same bottom length
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Fig. 13 Transmission coefficients of U velvet samples with
cross—shape periodic structure
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Exploration of 3D periodic structure frequency selective fabric based
on U-taped velvet

XIAO Hong', CHENG Huanhuan®, SHI Meiwu', GUAN Fuwang’, WANG Yajing’, WANG Qun’, TANG Zhanghong’

1. The Quartermaster Research Institute of the General Logistics Department of the PLA, Beijing 100082, China
2. College of Textiles, Donghua University, Shanghai 201620, China
3. College of Material, Beijing University of Technology, Beijing 100124, China

Abstract This paper has prepared a three—dimensional periodic structure frequency selective fabric (3D FSF) based on U velvet by velvet
weaving method, with the silver yarns as the conductive material. Compared with the planar dipole periodic structure with the same U
velvet bottom length size, the U velvet of the 3D FSF is extended in the two ends of the dipole along the Z direction and has double
frequency resonance in the 2 ~ 18GHz. With the increase of the U velvet bottom length, the resonant frequency moves to the lower
frequency. The number of U connectings does not affect the resonant frequency with the same bottom length. The resonance peak of the
sample with silver fiber as the conductive material is sharper than that of the sample with stainless steel fiber as conductive material. For
further study, a cross—shaped 3D FSF made of clustered U velvet unit is proposed. It is demonstrated that the design and control of the 3D
FSF is very flexible.

Keywords U-taped velvet fabric; 3D periodic structure; frequency selective fabric; 3D textile
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