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Recent Research Activities regarding SiC-Based Ceramic
Composites for Aerospace Applications
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In this article, the present and future prospects of the research and development regarding continuous SiC fi-
ber reinforced ceramic matrix composites (CMCs) for aerospace applications are reviewed. These activities in Ja-
pan are described in term of their major applications, i.e. turbo fan engine components for aircrafts, rocket propul-
sion components, thermal protection system for future re-entry vehicles, thruster for satellites. It is suggested that
high performance, affordable processing cost, and excellent reliability will be important factors in the practical use

of CMCs in the future.
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Fig. 1 SiC-f/CMC components developed by HYPR project for aircraft jet engines (NEDO-IHI).
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(1) Blisk (AMG, IHI)

(2) Combustion Liner (ESPR, NEDO-KHI)

Fig. 2 SiC-f/CMC components developed by AMG and ESPR projects for gas turbine engines.
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(1) Single stage to orbit (SSTO)

(2) Two stage to orbit (TSTO)

Fig. 3 Artistimages of future re-usable launch vehicles (JAXA).
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Extendable section

Nozzle

(1) Schematic drawing of LE-7A rocket
engine with an extendable nozzle
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Combustion
chambers

Aerospike
Nozzle

(2) Schematic drawing of a linear
aerospike engine

Fig. 4 Concepts for reusable propulsion systems for a future launch vehicle (ISTA/JAXA).
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(Mach 6-12)

Turbine engine

or rocket engine (Mach -6)

Y

Strut vane made of SiC-f composite (Tyrannohex)
for hypersonic wind tunnel testing

Fig.5 Concept of a scramjet engine for a future space plane (ISTA/JJAXA).
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TPS panel

Quarts belljar

(1) Trial product of leading edge
(NUSK-CMC)

(2) Thermoelastic testing under vacuum

for a NUSK-CMC TPS panel

Fig. 6 Thermal Protection System (TPS) for a future re-entry vehicle (ISTA/JAXA).

(1) Combustion chamber (NUSK-CMC)

(2) Combustion testing in progress

Fig. 7 Combustion chamber for Reaction Control System (RCS) thruster (ISTA/JAXA).
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