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High Temperature Residual Stiffness Model of 3D Braided Carbon/Carbon Composites Considering
Dynamic Braiding Angle Changes
YANG Xing—lin', ZHANG Sheng—yu', CHEN Bo', MA Bing—jie’, XING Xue’
(1. School of Energy and Power, Jiangsu University of Science and Technology , Zhenjiang Jiangsu 212003, Chinaj;
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Abstract: In order to study the fatigue characteristics of 3D braided C/C composites under elevated temperature,, a model of dynamic
changes of braiding angle related to the number of cycles was established, which was introduced into the residual stiffness model of
unidirectional composites considering temperature, and then the high—temperature fatigue residual stiffness model of 3D braided
composites was established considering factors such as stress changes, braiding angle changes, and temperature. Tensile—tensile fatigue
tests were conducted at an atmospheric environment of 700 “C to obtain the residual stiffness, residual strength, and length change of
specimen section on 3D braided C/C composites with anti—oxidation coating. The results show that at 700 °C, the residual stiffness of 3D
braided C/C composites with anti-oxidation coating in the tensile—tensile fatigue increases significantly in the initial loading period, then
remains stable, and experiences a sudden decrease when approaching fatigue life. After 105 cycles, the residual strength of 3D braided C/
C composites increases by 19.75% compared with its initial strength; The area of the hysteresis loop during the fatigue process gradually
increases with the increase of the number of cycles. The high—temperature residual stiffness model fits well to the residual stiffness test data
at 700 °C, The error between the simulated value of the braiding angle under different cycles by the model considering dynamic braiding
angle changes and the experimental value is less than 5%.
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