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Preparation and Application of Polyimide Fibers
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Abstract: Polyimide is a class of polymers containing the imide ring in the main chains. This unique conjugation struc-
ture endows the polyimide fibers with many useful properties, such as excellent mechanical properties, outstanding thermal
and thermooxidative stabilities and chemical resistance. Therefore, the high performance fibers will be extensively used in
many areas, such as aeronautics and astronautics, environmental protection, etc. However, most of the polyimides have
high melting or softening temperatures, resulting in a poor solubility in most organic solvents, which have restrict their
preparation and application. The improvements of design of various chemical structures and synthesis technology enhance
their performances such as high-strength and high-modulus, thermo-stability and radiation-resistant. Spinning technology
and further progress of macromolecular aggregation on the fibers motivate the rapid development of the high performance
fibers. In this review, we give an overview of the excellent performances, preparation and applications of polyimide fibers.
Moreover, the recent achievements and industrialization progress of the fibers are introduced.
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Table 1 Comparison of mechanical properties polyimide fibers and high performance fiber

Fiber name Density/g - cm ~* Tensile strength/GPa  Tensile modulus/GPa  Fracture elongation/%  LOI

Carbon fiber T300 1.80 3.5 230 1.5 —
Kevlar49 1.45 2.9 124 2.8 29

Armos 1.44 4.5-5.5 145 2.8-4.0 42

PBO 1.59 4.8-5.8 211 -280 2.5 68

PI fiber( biphenyl structure) 1. 44 3.1 128 2 40
PI fiber( pyrimidine structure) 1.45 5.2 280 2 35

Note: PI fibers data from references[4 ~5 7,
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Table 2 Mechanical properties of Pl fibers with pyrimidine moiety
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Fig. 1  HRSEM micrographs of cross-section of PI fibers with

pyrimidine moiety
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Table 3 Mechanical properties of BPDA/PPD/BIA series fibers

PPD:BOA Tensile strength/GPa Modulus/GPa Elongation/ % HD/C Tsq, /C
D1 95:5 0.95 95 3.02 570 537
D2 90:10 1.85 125 2.30 535 569
D3 85:15 2.40 130 3.10 520 552
D4 80:20 1. 40 115 2.13 510 562
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(a) shell-core structure and (b) fibrillation of fiber cross-section
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Fig. 5 Pl fibers fabricated by dry-spinning
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