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INTRODUCTION

Â SiC/SiC composites are considered as advanced structural materials in 

fission and fusion energy systems

¸Heat resistance

¸Intrinsic safety features

¸Radiation damage resistance

Issues:
¸High cost

¸Flexibilities in Shape and Size

¸Weak industrial support

(Availability of materials, and lots more)

ò Continuing Efforts to establish SiC/SiC Industries in Japan

é Many Japanese Government Funded Programs have been carried out to 

support these efforts
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BACKGROUND: SILICON CARBIDE COMPOSITE

Â From the Japanese efforts in these decades,

starting from the invention of PCS-type SiC fibers, 70õ

NITE method to fabricate SiC/SiC composites was invented.
é International Patents by A. Kohyama and Y. Katoh

ò Efforts toward Industrialization:
é IEST Co. Ltd., has started production of SiC fibers and SiC/SiC by NITE process since 

2004.

é Integrated industrial alliance toward early utilization of SiC/SiC is growing as JESSiCA

since  2010 under OASIS, Muroran Institute of Technology.

é Continuous production line prototype operation in OASIS is on-going

Two Major Directions

é High Performance, Highly tailored Components. 
ð Fuel cladding and Channel Box for  LWR and Core Components for Gen IV  Reactor

ð Blanket and HHF component  for Fusion Reactor

ð Target for neutron/muon production

ð DHCE for geothermal electricity generation

ð Rocket/Gas Turbine components

é Moderate Performance,  large (UD,2D, 3D) blocks
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The Past, Present and Future 

- Fusion Reactor Materials R & D in Japanese Universities-

Is there any steady progress Without learning the past No success anticipated !

No! Too simple model materials & without knowledge about process importance

Phenix Program
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THEHISTORY OF SIC COMPOSITE R & D
UNDER KOHYAMA GROUP 
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MANY KINDS OF ñSIC/SICò PROCESSING
É PIP (Polymer Infiltration and Pyrolysis

É RS (Reaction Sintering)

É CVI (Chemical vapor infiltration)

Polymer 

precursor

Ex. PCS -(Si-C-)n

SiC/SiC
Pyrolysis

+ SiC fibers

Absence of gas elements

Carbon + SiC fibers

molten Si

SiC/SiC

Gas including Si

SiC fibers

Gas including C

SiC/SiC

É NITE (Nano-Infiltration and Transient Eutectic Phase Process )

+ SiC fibers SiC/SiC
SiC

nano powders + Additives Sintering

ò Lower density

ò Low cost but it becomes very 

high cost to increase density.

ò Non stoichiometric SiC 

because of residual Si and C

É Low density

É Stoichiometric and pure SiC

É Very high cost

É Limit of the thickness

É High density

É Non stoichiometric SiC 

because of residual Si and C

É Damageof fiber coating

É High density and gas tightness

É Stoichiometric SiC

É Lower cost

É Residual additives
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1: R & D HISTORYOF NITE-SIC/SIC



EXCELLENCEONGASLEAKTIGHTNESSOFNITE-SIC/SIC
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GASLEAKTIGHTNESSOFSIC/SIC
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HYDROGEN LEAKTIGHTNESSOFNITE-SIC/SIC
- TEMPERATURE DEPENDENCE -
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