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JR8% 0.2% BF, Pl /CF/CNTs 2 AMH A ZAE0 %8 At , L P F iR EIE 5 19.5%, F8 5 Wik EiR
% 20.6%, ¥ % B 1A 3T b3k AR 5 14.7%, 3L IS AE TR E 1) by 357°C4E & %) 451°C; CNTs 4% 4 Pl i 549 0.05% B,
Pl/CF/CNTs & A8 B A 5468 %08 71 52 b4, 2P 400°C3a 1 7% £ 47 5 15.8%,400°C % w1 3% £ 42 5 9.6%),400°C
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Effects of Carbon Nanotube Content on Properties of Polyimide / Carbon Fiber Composites
Yu Guang', Wei Huazhen', Li Dayong', Gao Shouzhen', Luo-Changhong', Ma Kaibao®, Wang Xiaoli', Song Aigi*, Cheng Bigin
(1. Shandong Institute of Non-metallic Materials, Jinan = 250031, China ;
2. Shandong Zhengyuan Geophysical Information Technology Co:'Ltd., Jinan 250101, China)

Abstract : Taking polyimide (Pl) as matrix,-carbon fiber (CF) and carbon nanotubes (CNTs) as composite reinforcement, Pl
/ CF/CNTs composites with different CNTs contents were prepared by hot-molding process. The mechanical properties, dynamic
thermomechanical properties and thermal stability of Pl /CF/CNTs composites were studied by using electronic tensile machine,
dynamic thermomechanical analyzer,and thermogravimetric analyzer. The results show that compared with Pl / CF composites with-
out CNTs, when the CNTs content is 0.2% of PI mass, the Pl / CF / CNTs composite has the best mechanical properties at room
temperature, the tensile strength and flexural strength at room temperature are increased by 19.5% and 20.6% respectively, the inter-
laminar shear strength at room temperature is increased by 14.7%, the glass transition temperature is increased from 357°C to 451C .
When the CNTs content is 0.05% of PI mass, the PI /CF/ CNTs composite has the best high-temperature mechanical properties, the
tensile strength and flexural strength at 400°C are increased by 15.8% and 9.6% respectively, and the interlaminar shear strength at
400C is increased by 12.8%. The addition of CNTs has almost no effect on the thermal stability of PI / CF / CNTs composites.

Keywords : carbon nanotubes ; polyimide ; carbon fiber ; composite ; high temperature resistance
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& = 1 718 MPa, #2 & T 19.5%. CNTs [ & &t
A7 0.1% B, Fir A g 45T i 3k 2] fe K, AH T PL/
CF &2 G A Bk, Fodir {3 PR 455 il 90.4 GPa 42 5
#]99.5 GPa,#& % 1 10.1%., HA AT LIHF, 24
CNTs #9121k 5] 0.5% I}, P1/CF/CNTs & & #1
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PR AL T PI/ CF Z &4
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= 680+ 196
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B PR S 5 R B B KA, AR T PI/CF 26
ERE, WIS Hh 38 B h 820 MPa 275 %) 989 MPa,
PLE T 20.6%. 4 CNTs 19 &~ 0.05% i, P1/
CF/CNTs & & AR 3 1 25 i 58 P A5 6 8 3 o
KARET P/ CF A MR, &2 i s M &
67.1 GPa 4 % 82.8 GPa, #£ & T 23.4%. 74,
4 CNTs 1Y & &5 5 0.5% I, PI/CF/CNTs &4
PRI RS MR BRI T Pl / CF 254K,

Kl 3 /& A[A CNTs & HH i PI /CF/CNTs & &
PORHRY R IR )2 R B U5 EE . & 3 AT LA 2, Bl
CNTs &3 51, P1/CF/CNTs & & A RHE # IR
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FEE TR i I BERIESR AN E 7 R

(© ®
CNTs ¥ H:a—0% ; b—0.05% ; c—0.1% ;
d—0.2% ; e—0.3% ; f—0.5%
B 7 KIF CNTs & P/ CF/ CNTs & AT RHARE# 1
25 U B 5
MIEL 7 ] LA 2], A AN fH CNTs & # Ry P1L/
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