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A Study on Quartz Fiber Reinforced Benzoxazine Resin Composites

YIN Chang ping, XIAO Jia-yu, L1 Jiar wei, LIU Jun, ZENG Jing- cheng, JIANG Da- zhi
( College of Aerospace and Material Engineering, National Univ. of Deferse Technology, Changsha 410073, China)

Abstract: Benzoxazine resin is used to fabricate quartz fiber reinforced composites by RTM process in the paper. The processing
propetties and mechanical performances of benzox azine resin are sudied systematically, and quartz benzoxazine resin composites are
manufactured by RTM to test their mechanical performances and ablation properties. Some properties are compared with those of barium-
phenolic resin and its quartz fiber composites. The results show that benzoxazine resin mamntains low- viscosity less than 800mPa. s in the
range from 85C to 145°C, and has a wide low viscosity temperature window and a long low-viscosity keeping time. The interlaminar
shear strength(TLSS) of quarts/ benzoxazine resin composites reaches 61. SMPa, the tensile strength and the flexural strength are more
excellent than those of quartz/ bariun- phenolic resin composites. The mass ablation rate and line ablation rate of quarn benzoxazine
composites reach 0. 0510g(s™ ' and 0. 032mm( s™ ', respectively. Quaity benzoxazine resin composites can be used as ablative materials
and fabricated by RIM process.
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Tab.1 Mechanical properties of cured resin
/MPa /GPa | % /MPa / GPa
45. 9 4.2 1. 48 102 2 4.9
28 8 4.6 0. 86 78 4 4.8
, TGA
[9]
TGA 4 2 , 5%
325C, 10% 404°C, 00C 52% ,
900°C 45% , 15%
2
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Tab.3 Mechanical properties of composites
/MPa /GPa / % / MPa / MPa / GPa /MPa
/ 712 2.7 3.1 477 695 23.9 61.5
/ 572 22.5 2.4 215 681 24.3 29.9
2.4
4 ’ ’ -
( ) ;
, 65%, 3%
4
Tab.4  Ablation test results
/s /mme s~ [o s
/ 20 0. 032 0. 0510
/ 20 0. 092 0. 0707

(T#H %33 M)
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