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Polyimide-sized carbon fiber reinforced polyimide composite

XING Yu"?,NI Hongjiang"*,LLEI Shuai"*,ZHANG Daijun"*,L.I Jun'*

(1 AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China;
2 National Key Laboratory of Advanced Composites, Beijing 100095, China)

Abstract: To address the application demands of aerospace engines for polyimide composite materials, the
preparation and properties of polyimide-sized carbon fiber-reinforced polyimide composites are investigated.
By utilizing triethylamine to saltify polyamic acid for water solubility, a water-based polyimide sizing agent
is successfully developed. Carbon fiber is sized with polyimide sizing agent. A preparation process is
established for waterborne polyimide-sized carbon fiber. The preparation and characterization are completed
for polyimide composites reinforced with polyimide-sized carbon fiber. The composite shows good internal
quality. Its interlaminar shear strength reaches 120 MPa, and the glass transition temperature is 426 °C.
The mass loss ratio is only 5.90% after thermal aging at 400 °C for 100 h. The composite exhibits excellent
temperature resistance and interfacial performance.

Key words : polyimide ; sizing agent ; carbon fiber; composites ; temperature resistance ; interface strength
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Table 1  Adsorption capacity of carbon fiber on

polyimide sizing agent

PAA Unsized- Sized-  mppy/ mpy/
content/ % CF/g CF/g Mpanscr/ Y0 mprecp/ %o
5 0.0544 0.2468 15.03 14.14

4 0.0597 0.2692 12.31 11.56

3 0.0652 0.2641 8.38 7.85

2 0.0544 0.2242 5.88 5.49

1 0.0502 0.1734 2.40 2.23

0.8 0.0471 0.1654 1.97 1.84

0.5 0.0627 0.2967 1.83 1.71

0.2 0.0485 0.1630 0.47 0.44
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(a)DMA curves; (b)thermal aging mass loss curve
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