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The Effect of Fiber Heat Treatment on Properties of Polyimide/Aramid Fiber Composite Films
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Abstract : The surface polarity of aramid fiber was increased by heat treatment at high temperature, and the interface compati-
bility between aramid fiber and polyimide was improved, then polyimide (PI)/aramid fiber (AF)films was prepared by modified
aramid fiber. The changes of groups on the surface of aramid fiber before and after heat treatment were studied by fourier transform
infrared (FTIR) spectrometer and Raman surface scanning. The degree of imide and crystallization of PI/AF composite films after
heat treatment were studied by FTIR spectroscopy, X-ray diffraction, scanning electron microscopy and polarizing microscope. The
results show that partial oxidation of benzene ring in the surface molecular chain segment of aramid fiber occurs after heat treatment,
and Raman surface scanning verified the oxidation of molecular chains in some areas on the surface of the fiber after heat treatment.
While the polarity of the fiber was enhanced, the surface molecular chains can be rearranged to restructure and strengthen the hydro-
gen bond. The imide degree of PI/AF composite film is 92.1%, which is 13.4% higher than that of pure PI film. After heat treatment,
the aramid fiber improves the crystallinity of PI and the degree of imide of composite film by inducing crystallization, then improves
the interfacial compatibility with PI. The tensile strength and elastic modulus of PI/AF composite film are 70.24 MPa and 584 MPa,
respectively, which are increased by 5.7% and 12.9% compared with that before heat treatment.

Keywords : aramid fiber ; heat treatment ; polyimide ; aggregate structure ; mechanical property
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