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Abstract SiC ceramic composites are a representative example of ceramic matrix composites (CMCs),
and this study was undertaken to evaluate their defense applications. Ceramic composites are produced
by incorporating reinforcing carbides and oxides into ceramic matrices to overcome the brittleness and
low fracture resistance of traditional ceramics. They can be categorized based on the type of reinforcing
fibers and the matrix used. The production of ceramic composites involves selecting reinforcements,
preform shaping, interfacial layer formation, densification, and surface coating. This paper focuses on
C#/SiC and SiC¢/SiC. C¢/SiC is characterized by high strength, high thermal conductivity, a low thermal
expansion coefficient, and chemical stability in inert environments. SiC¢/SiC is distinguished from C¢/SiC
by its excellent oxidation and thermal shock resistance. Due to these properties, CMCs are used in
extreme environments, such as in the nose cones and combustion chamber components of hypersonic
guided missile systems, thermal protective materials for spacecraft, and advanced engine components for
aircraft. As weapon systems evolve, the demand for these materials will undoubtedly increase, which

makes them essential components of technological planning, research, and development programs.
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Table 1. Defense strategic technology

Fields [Detailed technologies Fields |Detailed technologies
. . Space-based
Intelligent battlefield P R
. surveillance
awareness/decision .
reconnaissance
Artificial |Intelligent integrated SBAS(Space-based
Intelligence command/decision Space augmentation system)
. Space domain
Smart force support
awareness
Defense Al platform Spacecraft
High-performance
Manned/unmanned 'g p
. semiconductor/electro
cooperation . .
Manned/u nic materials
. |Advanced .
nmanned |Autonomous mission materials Structual materials for
Teaming performance extreme environment
Next-generation Special functional
warrior platform materials
Hyper-connected Next-generation
network sensor
Sensor/el
Cyber/net Cyber warfare ectromag )
. Sensor fusion
work response netic
warf: .
. arfare Electromagnetic
Metaverse training
warfare response
Advanced engine Missile defense
Hypersonic WMD High-powered
Propulsion| propulsion precision strike
response
Underwater Intelligent CRB
propulsion defense
Quantum
Directed energy cryptography
Energy Quantum communication
Next-generation
Quantum sensor
power source
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Table. 2. The results of the technical level evaluation

Defense Civil

Clsssification| Technical
level (%)

Differential
(Year)

Technical
level (%)

Differential
(Year)

High-perfor
mance
semiconduct|  82.8 4.0 90.6 2.4
or/electronic

materials

Structual
materials for|
extreme
environment

77.3 3.8 76.2 4.2

Special
functional 80.2 4.0 77.3 4.4
materials
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Fig. 1. Illustration of composites according to matrix
type (A) and type of reinforcement agent (B) [8]
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Fig. 2. Classification of different fiber types[10]

Non-oxide ceramic fibers
(sic, 8i-C-0, Si-C-N-0, Si-B-C-N...)
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Fig. 3. Energy dissipation mechanisms typically
considered in W¢/W and other
fibre-reinforced composites [12]
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Fig. 4. Specific strength as a function of the
temperature for various metals and CMCs[13]
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