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Abstract: A measurement method for the dielectric constant of polytetrafluoroethylene ( PTFE)
braided insulation was established based on the porosity equivalence principle to optimize the
structural design of flexible coaxial cables. Firstly, a 12-spindle PTFE braided insulation layer was
selected as the research object, and its porosity was measured to be 5.593%. Subsequently, a
PTFE plain woven fabric with a similar porosity (5.307% ) was prepared. The dielectric properties
of PTFE plain woven fabrics were tested using the high quality factor () resonant cavity method,
and key parameters including a dielectric constant of 1. 438 and a dielectric loss tangent of 9. 612X

107, were obtained. Finally, five types of 50  characteristic impedance coaxial cables with
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different numbers of inner conductor strands were designed based on these parameters, and their

impedance characteristics were tested using a vector network analyzer. The results indicated that all

the measured impedance values of the five cables and the theoretical values calculated using the

equivalent dielectric parameters satisfied the design requirement of (50+2) €. It is demonstrated

that the dielectric constant measured based on the porosity equivalence method can be utilized for the

calculation of the theoretical characteristic impedance of braided insulation coaxial cables and for the

structural design and optimization of coaxial cables.

Keywords: radio frequency braided coaxial cable; dielectric constant; plain weave fabric; braided

fabric; characteristic impedance
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Fig. 1 Each layer structure of coaxial cable and schematic of braid
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Fig. 2 Determination of porosity of PTFE braided fabric
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Fig. 4 Determination of porosity of PTFE plain weave fabric
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Fig. 6 Capacitance test of coaxial cable
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Tab.1 Dielectric parameters of PTFE plain weave fabrics with different stacking layers
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Tab.2 Comparison of dielectric parameters measured by

three different methods for test samples
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Tab.3 Diameter parameters and theoretical characteristic

impedance values of five types of coaxial cables

. IR IR
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Tab.4 Capacitance per unit length of RG-174 standard coaxial cable and five types of coaxial cables

A [Fi) S 2R A A%
RG-174 8x0. 095 9%0. 095 10x0. 095 11x0. 095 12x0. 095
I/m 2.00 2.08 2.08 2.03 2.01 2.01
Cy/pF 195. 690+0. 010 213. 824+0. 026 216.491x0.019 215.586+0.014 218.025+0.025 217. 132+0. 018
PN A/ (pFom™") 97. 85 102. 80 104. 08 106. 20 108. 47 108. 03
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Fig.9 Theoretical and measured characteristic impedance
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