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Recent Research Activities for Continuous SiC Fiber
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Abstract

In this article, the present activities regarding research
and development of continuous SiC fiber reinforced ceram-
ic matrix composites (CFCC) in Japan are reviewed. The
key technologies in SiC fiber composites are interphase
between fiber and matrix and its oxidation resistance.
To improve oxidation resistance ofmterphase, various kinds
of technologies such as environment barrier coating, high
dense matrix, unti-oxidation matrix, multi-layered intephase
have been developed.

It is suggested that high performance, affordable pro-
cessing cost, and excellent reliability will be important

factors to be in practical use of CMCs in future.
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Fig. 1. Typical stress strain curves of monolithic ceramics and

CFCC.
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Fig. 2. Example of interphase layer of SiC/SiC composites
(JAXA).
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Fig. 3. Effect of glass coating layer on tensile strength of
SiC/SiC composites (Tyranno Lox-M fiber/Si-Ti-C-O
matrix composite, JAXA).

A 9] ¥go] AT ek offell L] A AL
A& 78] Avfgich
3.1 Lifgtd EHTE

SiCA] CFCC9| 3)3}= &3 ZE(EBC, Environmental
Barrier Coating) 2 &, £8l= CVD-SiC7} gHtg o] e
1, H2e)= ALO;, 3ALO;2Si0;, Y,SiOs, ZISiO,, BAS
(BaALSi,05), BSAS(0.75Ba0-0.25510-AL0;-2Si0,) 5
WSEA AR AT T2 FYET YO,
2 SN SICo AR DRRASE TP YoSIO0;
S ZiSI0; 5L QA BHNN FA FT. ok, 2
QWO R E, CVDY, akiukgAbY, 244, MO-
CVDH, PDVY 5 theket o] ZESIT ch. Y
o)A 4453 HYPRO|L} ESPR Z2AE6A AES
A RENS ML TuE Aol AIHOE Sy
HAP.

FAkeE Wb o & Q1 2olA A3t e S8k fElE




o
SR WAEHE-E veRitY B ey glout A7)
!

F40] ool WA, AAEA S
FA7} ot glof A& 7FEE Boke AT S ¢l
= Z0] FaojTp,

2E 9

3.2 Litket 7 [KjAke) MZ

WAaks} 7124k 2= Dupont Lanxide (GA1) 7} 7k
&t Enhanced SiC 4-8/SiC E3)7} Q& A 2. o]
A& Fig. 404 B upe} 2o, 713l felide 2
A Z2oA frElide] Ast Ee SE4HE 4WE
o-gatd Ashd& Al AFE ot SiCA 71x)14d
el #2] E= AEHEA AR (ALO;, 3AL05-25i0;,
BAS, BSAS 5)& 71A14}eg2 AH-8 CFCC 41k ot
T Yt p o, dF Y BSAS 7| o)A &-4-3
A5 o] BT, =3 L0t 474 CFCC
o] Ao R ] o]8ET g FUAE (LaPOYE
712240 238} SiCA CECCY) Q7 H =T,

3.3 HHEC| LiMEIY Shat

ARZ A ) WSS SAT)7) Sl TR
o] i3l o) ARE AEET YrP. 2 SW, SiC
AF2) BH) CoSICE AU o8 2 FEgozH
SAAHZA 2] A2 AT 5 YT Ro] BT
TP, mEl, ARl Si0,/Zr0,/Si0, T Alde) 2
3 AT BEo], 7o) BUlRe Yo £k o
ol A} Jakshy ahiro] ERIEATHO.

34 7|X|Ae] x|}/ DTSt

ZIAVEE AR 2 AHO 29| JAe] &
AAE = Aot 7P HEAHA A8, AF2E
CFCC A2hed 72 ™ (FHEEEET) . o]
ke AFo) B S ARl & sl s g3
Z A 39 A8 A2k &ddeEN A
AR Agolt) AF BHEE AstAZ of v gF
FeriFo] FAHL, ojAo] AWF o] AL gtk

o

p
i

O Ho oft W, ¥

ot (o rlo of

CVI-SiC matrix Glass matrix SiC fiber (Nicalon)

Interphase (carbon)

L. y v ; ~ .

Fig. 4. SiC fiber / glass phase dispersed SiC matrix com-
posites (Enhanced SiC/SiC composite, Dupont Lanx-
ide (present COl Ceramics, Inc., USA).

Fig. 5. SEM photographs of Tyranno-hex™ (UBE Industries,
Ltd., www.upilexjp/catalog/pdfityranno_hex.pdf).
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Fig. 6. Microstructures of Tyranno SA/SiC composite processed
by NITE method (Y. Katoh et al.).
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(1) Combusticn chamber (SiC/SiC composite)

(2) Combustion testing in progress

Fig. 7. Combustion chamber for reaction control system (RCS)
thruster (JAXA).
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