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Fig.1 XRD patterns of C/C-Ti;SiC, composites prepared after modification
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Research Status of Wet-Oxygen Corrosion Performance of Silicon Carbide
Ceramic Matrix Composites Modified With Rare Earth Compounds

YIN Qihang', DUAN Yaging', CHEN Yi', HUANG Jia’, CHEN Maolin', ZHANG Qinzhao',
DUAN Junjie', HU Yue’, ZHOU Wei*, WU Feixiang’, LI Yang'
(1. Powder Metallurgy Research Institute, Central South University, Changsha 410083, China;
2. Research Institute of Aerospace Technology, Central South University, Changsha 410083, China;
3. AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China;
4. Hunan Key Laboratory of Applied Environmental Photocatalysis, Changsha University, Changsha 410022, China;
5. School of Metallurgy and Environment, Central South University, Changsha 410083, China)

[ABSTRACT] Silicon carbide ceramic matrix composites (SiC—CMC), characterized by low density and high-
temperature resistance, show broad application prospects in hot-section components of aero-engines. However, high-
temperature wet-oxygen corrosion remains a key challenge restricting their applications. This article provides a
comprehensive review of the wet-oxygen corrosion resistance, microstructure, mechanical properties and primary
preparation methods when rare earth compounds: Including rare earth phosphates, rare earth silicates, rare earth oxides,
rare earth silicide carbides, and Si—Y eutectic alloys, are incorporated into the SIC-CMC matrix, interphase and coatings.
Furthermore, it presents the critical challenges and prospects for rare earth compound-modified SiC—-CMC technology.
Keywords: Rare earth compounds; Silicon carbide ceramic matrix composites (SiC—CMC); Wet-oxygen corrosion;

Si—Y eutectic alloy; Rate earth silicide carbide
(Bt X %)
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Study on Preparation and Properties of C/C-Ti,;SiC, Composites

CHEN Xu', WANG Yan', CHEN Xiang', LU Zhi', ZHAO Huan’, SUN Guodong’, ZHANG Yi’
(1. Xi’an Xinyao Ceramic Composite Materials Co., Ltd., Xi’an 710117, China;
2. Chang’an University, Xi’an 710064, China;
3. Science and Technology on Thermostructural Composite Materials Laboratory, Northwestern Polytechnical University,
Xi’an 710072, China)

[ABSTRACT] The C/C-Ti,;SiC, composites were prepared by reactive melt infiltration (RMI) using TiC powder, Ti
powder, Si powder, and Al powder as raw materials. The effects of different molar ratios of raw materials on the phase
composition, microscopic morphology, flexural strength, thermophysical properties, and electromagnetic shielding
effectiveness of the composites were investigated. The results show that the composites prepared with the ratio
1.8TiC/1.2Ti/1.4Si1/0.2Al have a higher Ti;SiC, content and exhibit better mechanical properties, thermal conductivity,
and electromagnetic shielding performance: the flexural strength increases from 103.02 MPa+8 MPa to 150.50 MPa=7
MPa; the thermal conductivity ranges from 12.651 W/(m - K) to 15.193 W/(m - K) at temperatures from room temperature
to 1000 °C; and the electromagnetic shielding effectiveness increases from 21.40 dB to 26.68 dB in the 8.2-12.4 GHz
frequency range. Analysis of the phase composition and microscopic morphology of three groups of samples reveals that
as the TiC to Ti molar ratio decreases, the difficulty in forming Ti;SiC, gradually increases, mainly because the Ti content
plays a key role in both the formation of the liquid phase during the reaction and the extent of the reaction.

Keywords: C/C composite; Reactive melt infiltration (RMI); Mechanical properties; Thermal conductivity;

Electromagnetic shielding effectiveness
(T * %)
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