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Abstract: To obtain polyimide (PI) with excellent comprehensive properties, PI composites were prepared using alumina
(ALO,) and glass fiber (GF), and their properties were systematically investigated. The results showed that both Al,O, and
GF could improve the tensile strength, insulation, thermal resistance, and thermal-oxidative aging resistance of the
composites. To achieve the optimal tensile strength, the optimal mass fraction of Al,O; and the optimal mass fraction of
GF were 5% and 10%, respectively. Both AL,O, and GF increased the volume resistivity (p,), heat deflection temperature
(HDT), and thermal decomposition temperature of the composites, while reducing the dielectric loss (tan J) and coefficient
of thermal expansion (CTE). Among them, Al,O; exhibited more pronounced effect on insulation and thermal stability.
Both Al,O, and GF enhanced the thermal-oxidative aging resistance of the composites. The synergistic effect of Al,O, and
GF exhibited to better overall performance improvement of the composites. Compared with PI, the tensile strength, p, and
HDT of the PI/AL,O,/GF composite were increased by 46.1%, 530.8%, 10.8%, respectively, the tan 6 was reduced by
33.8%~37.5%, CTE was decreased by 49.1%, the thermal decomposition temperature and retention rate of tensile strength
after thermal oxidation aging were significantly improved, while the degradation of insulation was markedly suppressed.
Keywords: PI; Al,O,; GF; Thermal resistance ; Thermal-oxidative aging resistance
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Fig.2 Tensile strength of PI composites
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