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Preparation and Properties of Solution-processable Transparent
Fluoro-containing Polyimide Films with Low Thermal Expansion

WANG Hanli', WU Lin*, ZHI Xinxin’>, GAO Yanshuang’, ZHANG Yan’, LIU Jingang’
(1. Shandong Huaxiashenzhou New Material Co., Ltd., Zibo 256401, China;
2. School of Materials Science and Technology, China University of Geosciences, Beijing 100083, China)

Abstract: Three kinds of soluble polyimide (PI) resins were prepared from 4, 4’-hexafluoroisopropylidene)
bisphthalic anhydride (6FDA) and three kinds of romatic diamine monomer containing rigid-rod amide bonds in
the molecular chains by one-step high temperature solution polycondensation reaction, respectively. And then three
kinds of transparent PI films were prepared by the N, N-dimethylacetamide (DMAc) solution of the above resins.
The films were tested by attenuated total reflection Fourier transform infrared spectroscopy, thermogravimetric
analysis, dynamic mechanical analysis, thermomechanical analysis, and UV-visible spectrum, and their yellowness
index was tested. The results show that the PI films exhibit good optical transparency, their ultraviolet cutoff
wavelength is below 380 nm and the optical transmittance is over 80% at the wavelength of 500 nm. In addition,
the PI films exhibit good thermal stability with the glass transition temperatures (7,) higher than 320°C and the 5%
weight loss temperatures (7,,) over 520°C. The linear thermal expansion coefficients (CTE) of the PI films are all
lower than 50x10%K, indicating that the introducing of rigid amide bonds can efficiently enhance the high-
temperature dimensional stability of the solution-processable fluoro-containing PI films.
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Fig.1 Preparation of fluoro-containing PI resins
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Fig.2 XRD spectra of PI resins
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Fig.6 TGA and DTG curves of PI films
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Fig.8 TMA curves of PI films
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Tab.3 Thermal properties for PI films

e 7, T,," R 00° T CTE®
/C /C % /C /(x10°/K)

PI-1 328 525.3 59.0 635.5 41.4

PI-2 NF' 542.0 61.4 570.5 48.9

PI-3 360 522.5 61.5 585.6 43.8

Pl-ref-a ¢ 327 528.0 ND" ND" 64.4

Pl-ref-b 377 506.2 ND*® ND" 27.8
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PRI . BRI 2 BT P14y 185 -CH, 8 -Cl
BAR L 19 40 i, T 48— Yk R 4 fR ) 2 PY B 1)
aNi
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DL 360°C H B 1 % o BH S 1) B B AL 3 AR AT N, T
PI-2 {# L AE 50~400°C (1) 36 B [X 18] Py A 30 B 2 (1)
BB AR o AW 7T b PT A B B Ak B AR IR
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Fig.9 UV-Vis curves of PI films
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Tab.4 Optical properties of PI films

FEfh A /mm Ty /% L a b %
PI-1 360 857 9463 382 533 032
PI-2 375 823 9301 -027 68 034
PI-3 379 81.0 9016 -577 801 036
Plref-a 336 89.0 9604 -021 133 022

5%k, NFA4TLIE I, PI-1~PIL-3 W E S
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