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Application of Dual-Arrhenius Equation in Epoxy Resin for Wet Filament Winding

Wang Shang, Zheng Zhicai, Chen Yan, Sun Shixiang, Wang Qiang, Meng Xiangwu
(CNGC Institute 53, Jinan 250031, China)

Abstract : In order to solve the problem that a serious error may occur when the dual-Arrhenius equation is used for simulating

viscosity—temperature characteristics of epoxy resin cured by anhydride and epoxy resin cured by aromatic amine for wet filament

winding, the frequency factor 4 and activation energy factor N in the dual-Arrhenius equation were discussed and the time variable

t was added in the expression, thereby a new dual-Arrhenius equation expression was got and the established equation was verified

by simulating the viscosity—temperature characteristics of the two different types of epoxy resins under the actual curing temperature.

The result show that adding the time variable 7 is reasonable and this new equation can be used for simulating the viscosity—

temperature characteristics of the two types of epoxy resins accurately and predicting the viscosity of resins under different process

conditions, it is confirmed that the epoxy resin cured by anhydride meets the requirements of wet filament winding at 40~50°C and

the most suitable winding temperature is 45 °C while the epoxy resin cured by aromatic amine meets the requirements of wet filament

winding at 40°C and 45°C and the most suitable winding temperature is 45°C .

Keywords : dual-Arrhenius equation ; wet filament winding ; resin viscosity ; rheological model
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