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Development and Properties of Temperature-resistant Epoxy System for Wet Winding
Wang Ming, Zheng Zhicai, Xiao Yachao,Chen Yan,Meng Xiangwu, Ge Linhai, Wang Zhizeng
(Institute 53, China North Industries Group Corporation, Jinan 250031, China)

Abstract : To meet the temperature resistance requirements of carbon fiber reinforced composite solid rocket motor case, an
epoxy resin system with low viscosity and high temperature resistance grade was developed for wet winding. The viscosity-time
characteristics of the resin system were investigated, and the curing reaction kinetics characteristics of the resin system were studied
by thermal analysis, the curing system of the resin system was determined, also the glass transition temperature and mechanical prop-
erties of the resin casting body were studied. The results show that the room temperature viscosity of the epoxy resin is lower than
800 mPa-s, the applicable time is longer than 10 h, and the glass transition temperature of the resin casting body reaches 217.4°C,
the tensile strength and bending strength reach 94 MPa and 122 MPa respectively. With the epoxy resin system as the matrix , the me-
chanical properties of domestic T700S carbon fiber reinforced composite unidirectional laminates and the characteristic index of do-
mestic T700S carbon fiber reinforced @150 mm standard pressure vessel were researched, the results show that the tensile strength
and bending strength of the composite unidirectional laminates reach 2 720 MPa and 2 010 MPa respectively, the characteristic in-
dex of ¥150 mm standard pressure vessel is 42.1 km, and the fiber strength conversion rate is more than 85%. The above results
show that the developed resin system is suitable for wet winding process, and has good wettability and matching with domestic
T700S carbon fiber, which can effectively exert the mechanical properties of carbon fiber.

Keywords : temperature resistance ; curing characteristic ; mechanical property ; wet winding
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