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Preparation of a PTFE fiber/polyimide composite film with

low dielectric constant and analysis of its properties
SHI Shuaida, FU Yaqgin
(School of Materials Science & Engineering, Zhejiang Sci-Tech
University, Hangzhou 310018, China)

Abstract: To reduce the dielectric constant and dielectric loss of polyimide (PD, a PI/PTFE fiber/PI
composite film was prepared by using twisted PTFE fiber as the middle layer and PI film as the bottom and
surface layers. The structure and morphology, dielectric properties, breakdown strength, mechanical
properties and thermal properties of the composite film were systematically analyzed. The results showed
that the composite film retained the chemical structure and high crystallinity of PTFE fibers, and
presented the PI/PTFE fiber/PI sandwich structure containing pores; in the preparation of the composite
film, the low dielectric constant and low dielectric loss properties of twisted PTFE fibers were utilized
while air was introduced into the composite film, which made the composite film have a low dielectric
constant and dielectric loss; when the electric field frequency was 10 GHz, the dielectric constant of the
composite film reached 1.51 and the dielectric loss reached 0.001; the breakdown strength of the
composite film was 93. 8 kV/mm, lower than that of PI; its longitudinal tensile strength could reach 118. 9
MPa, and the temperature of 5% weight loss was as high as 534 °C . showing good mechanical and thermal
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properties. The study provides a new method and experimental reference for developing PI with low

dielectric properties under a high frequency electric field.

Key words: sandwich structure; PTFE fiber; polyimide; low dielectric constant; composite film
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