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Abstract: Continuous fiber reinforced ceramic matrix composites (cited as ceramic matrix composites), as a new type of
lightweight structural materials, are highly concerned in many countries. While having the advantages of high temperature
stability, corrosion resistance and so on, the materials overcome the shortcoming of high brittleness, thus exhibiting high
application reliability. They have been among the most potential high-temperature thermal structural materials at present. In
the past forty years, ceramic matrix composites have been extensively studied in developed countries such as European and
American, with wide applications in aerospace, new energy and other fields. In view of different service environments, the
progress in research and application of different ceramic matrix composites is reviewed. The research trend is summarized,
while the research work of our team is combined, aiming to provide references for further promoting the research and
development of ceramic matrix composites.
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Tab. 1 Classification and features of various ceramic matrix composites

Matrix composition  Different composites

Features Service environment

High temperature resistance
(< 1800 °C)

Good oxidation resistance
High temperature resistance
(<1650 °C)

Excellent oxidation resistance
Good neutron irradiation resistance
Ultra-high temperature resistance
(= 2000 °C)

Ultra-high temperature oxidation

Cy¢/SiC
Silicon carbide
ceramic matrix
composites SiCy/Sic
Ultra-high

C¢/Z1rB,-SiC  C¢/ZrC

temperature ceramic Cy/HfB,-SiC  C/HfC

matrix composites

Excellent ablation performance
High temperature resistance
Never oxidation

Oxide ceramic
matrix composites

Al,0;3¢/Al,0;
A1203f/mullite

High temperature,
oxidation-force-thermal coupling
service environment
High
temperature-irradiation-oxidation
long-term extreme service
environment
Ultra-high temperature resistance
(= 2000 °C)
Ultra-high temperature oxidation
resistance
Excellent ablation performance
High temperature, oxidation,
long-term service environment

resistance
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Fig. 1 Bending strength of C¢/SiC-BN composites heat
treated at different temperatures
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Fig. 2 Weight change curves of Cypycssic)/SiC-BN
composites: (a) 700 °C and (b) 900 °C
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Fig. 3 Static oxidation stability of RMI-SiCy/SiC at 1200 °C 1!
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Fig. 4 Cross-sectional morphology of different composites oxidized under water-oxygen environment at 1200 °C !
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