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Preparation of High-Temperature Resistant Wave-Transmitting Phthalonitrile Based Composites Modified by Polyimide
Wang Mengna, Wang Zhigiang, Su Tao; Fu Qiang
(The Aeronautical Science Key Lab for High Performance Electromagnetic Windows, Research Institute For Special Structures of Aeronautical
Composites, Aviation Industry Corporation-of China (AVIC), Jinan 250023, China)

Abstract : The poor destructive resistance ; lowtoughness and poor impact resistance of thermosetting phthalonitrile resin has
limited the development and further application of it. Focusing on these shortages, prepolymer was blended by thermosetting phtha-
lonitrile resin and thermoplastic polyimide, and glass fiber reinforced polyimide / phthalonitrile blend composites were prepared by
high temperature curing and post heat treatment. Technological properties, thermal properties and mechanical properties had been
studied. The results show that the thermosetting phthalonitrile resin is compatible with the thermoplastic polyimide. The phthalo-
nitrile resin is modified by blending with the thermoplastic polyimide. The toughening and strengthening of the composites are real-
ized without reducing the excellent dielectric properties and processing properties. After the blending toughening modification, the
thermal decomposition temperature of the composite (Tgs) is increased from 503°C to 550°C, and the glass transition temperature of
the composite is increased from 461°C to 491°C . The bending strength and interlaminar shear strength at room temperature are im-
proved by around 16.27% and 18% respectively. In addition, the compression strength after impact (CAI) of composites is increased
from 160 MPato 194 MPa after the blending modification.

Keywords : phthalonitrile ; polyimide ; wave-transmitting ; blending modification
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