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Abstract : Vespel"SP-21, a high-performance polyimide engineering plastic produced by DuPont, has been widely used in the
cryogenic industry due to its excellent high and low-temperature resistance, dimensional stability, and wear resistance. However, it
suffers from poor toughness, difficult processing, and high costs. To replace Vespel®SP-21, crystalline polyimide was filled with
graphite micro powder of 15 wt% to prepare graphite/crystalline polyimide composite (PI/C) through hot pressing. The thermal,
mechanical, dimensional stability, and friction-wear properties of PI/C were systematically tested. Properties of PI/C were also
compared with those of Vespel”SP-21. The results show that the glass transition temperature of PI/C is approximately 215 °C, the
melting temperature is 370 °C, the thermal weight loss temperature at 5% is 537 °C, which is slightly higher than that of Vespel“SP-
21 (531 °C), indicates that PI/C exhibits excellent thermal stability. PI1/C has comparable storage modulus to Vespel”SP-21 at 50—
150 °C, and its melt processability is more excellent, however, its thermal resistance is relatively inferior. Within the temperature
range of —150 °C to 100 °C, the change rate of the coefficient of thermal expansion of PI/C is approximately 26%, which is better
than that (35%) of Vespel“SP-21. At room temperature, the tensile strength, flexural strength, compressive strength, and Charpy non-
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notched impact strength of PI/C are all higher than those of Vespel”SP-21. P1/C also maintains excellent mechanical properties at

200 °C. At —150 °C, the compressive strength of PI/C reaches 297 MPa, showing more excellent low-temperature compressive

performance. The friction coefficient of PI/C is 0.3 and the wear track width is 4.5 mm, showing good wear resistance. The devel-

oped PI/C demonstrates potential to replace Vespel“SP-21 as the preferred material for low-temperature environments and has broad

application prospects in the cryogenic pump industry.
Keywords : polyimide ; graphite ; composite ;

temperature ; mechanical properties at low temperature
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