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Analysis on Cure-induced Deformation and Influencing Factors of V-shaped Composite Formed by VARI Process

Chen Weixing, Hu Muyuan, Li Wenxiao, Guan Wei, He Pengfei
(School of Aerospace Engineering and Applied Mechanics, Tongji University; Shanghai  200092)

Abstract : Composite materials are accompanied by complex thermochemical and physical changes during the molding pro-
cess, which can lead to the accumulation of residual stresses-inside the composite and further cause the composite to undergo cure-
induced deformation after demolding. The three-dimensional finite element model for predicting the cure-induced deformation of
composites was established by sequential coupled heat-stress method. The cure-induced deformation of V-shaped composite formed
by VARI process was numerically simulated and tested. The influence of curing temperature, heat transfer coefficient, component
thickness and other factors on the V-shaped composite were further analyzed. The simulation results show that the spring-in angle of
the V-shaped composite increases with the increase of curing temperature and convective heat transfer coefficient, and decreases with
the increase of the thickness of the component. The curing temperature increases from 150°C to 190°C, the spring-in angle increases
by 72%. The convective heat transfer coefficient increases from 1 W /(m* - K) to 100 W /(m? - K), the spring-in angle increases
by 15%. Thickness increases from 2.4 mm to 4.8 mm, the spring-in angle decreases by 43%.
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