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Oxidation Behavior and Meso-macro Model of Tubular C/SiC
Composites in High-temperature Environment
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Abstract: Oxidation damage is one of the main factors affecting the life of C/SiC composite nozzle used in rocket
engines. To accurately predict the oxidation damage of C/SiC composite nozzle, we explored the oxidation behavior of
the tubular C/SiC composites which had a similar shape to nozzle. Evolution of their composition, structure, and
mechanical properties was investigated at different temperatures ranging from 900 to 1300 C. The results showed that
the tubular C/SiC composites exhibited diffusion-controlled oxidation characteristics under the high-temperature
environment. Their mass and residual strength decreased as a power function with time, and decline rate was positively
correlated with temperature. Moreover, based on the theory of oxidation kinetics and mass transfer, a macro-meso
oxidation model was established to simulate the oxidation process of tubular C/SiC composites in high-temperature
environment to timely predict the evolution of their mass and residual strength. Consequentely, all the predicted results

of the model fitted well with the experimental data. Our investigation consolidate that this macro-meso oxidation

iR BHA: 2024-01-02; WBMEKFBH: 2024-03-13; Méﬁtﬂﬁﬁaﬂﬂ- 2024-03-30
HEEWE: W4 ARBAFESm I H (2023130634); E 5 5 559086 = 3 42(6142907230202)
Natural Science Foundation of Hunan Province (2023]]30634), State Key Laboratory Program (6142907230202)
fEE AN 2300(2000-), 5, Mi+EHFFC 4. E-mail: quanwenxinl 8@nudt.edu.cn
QUAN Wenxin (2000-), male, Master candidate. E-mail: quanwenxinl8@nudt.edu.cn
BIEESE: £ M, WIF R, E-mail: wangs0731@163.com
WANG Song, professor. E-mail: wangs0731@163.com



%5 8 I

A0, % BIR C/SIC EEMEEIR

S AT 95 E AL B 2l

model is powerfull to predict the oxidation behavior and the life-span of C/SiC composite nozzle.
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Parameter 900 C 1100 C 1300 C
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