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Abstract

Hi-Nicalon SiC fiber reinforced SiC composites (SiC/SiC) have been fabricated by the reaction
sintering process. Braided Hi-Nicalon SiC fiber with double interphases of BN and SiC was used in
this composite system. The microstructures and the mechanical properties of reaction sintered SiC/SiC
composites were investigated through means of electron microscopies (SEM, TEM, EDS) and bending
tests. The matrix morphology of reaction sintered SiC/SiC composites was composed of the SiC phases
that the composition of the silicon and the carbon is different. The TEM analysis showed that the
residual silicon and the unreacted carbon were finely distributed in the matrix region of reaction
sintered SiC/SiC composites. Reaction sintered SiC/SiC composites also represented proper flexural
strength and fracture energy, accompanying the noncatastrophic failure behavior.

Az Qold mE Q= Axpes ANHL
Qth. A2 AFe) HEW WFABWOR Ax
LA =2 3 SiICSICBIAZTE S0 Wm-K o4 dEAdx
g3t oF 200MPa®l JIAAY 27| HAREE
SIOSICRRARE ReRE, $4e saey  HEhita Raga gqoP . gt wead
3 AMAE 4 A AvmerzAssd  BE AAW) AAME SiOSIC FEA s 7]
Agtee Bod Gk A 2 Aqm  AA TR ek BF el ¥¥e o
S Holwl Fol Hgol sdmum gutd  AsE Ao Faw AAz dFdn dq. 54,
sicsic 2 gARe] B@ A2 AFsAME 4 TV SICAAA £HS JAAT] AsNe W
4 =45z} 54 BARH e v 54 SOSCHEFARS ANAH 24 Fo £
(Chemical Vapor Infiltration), PIP (Polymer Ashe AFdged e das) 4 AN
Impregnation and Pyrolysis), HP (Hot Pressing), WH3- Falate glol Aok . Eet e
A7 (RS : Reaction Sintering) 58] AZ2THY & A sicsic ARAR A=A E A5 A%
dol HFatm YgP™ wgazde udE, e oA WEAn g9A ge dAelth
g5 124 2 Azwolel A7 Fol FS g e 345 sicsiCHAARE Y

517 9% Ustoz wgirdgos AEF SiC/SIC
Batgge vAzAS AESL A4 I3
E4L JE9 .

‘: oyt /A AgA =BTy
REge ol Fes dF4



Al
=

0%

2. s

SiC/SiC @A 59 Azl Hi-Nicalon SiC A
4 (Nippon carbon Co., Ltd. Tokyo, Japan) & A}-&
&%t} Hi-Nicalon SiCAdf¢ EwdE CVD
(Chemical Vapor Deposition) 3H S AH838t] BN
i} SiICE olFo= ¥XE3¢vh Hi-Nicalon SiC
N H4e B9 0|Y (Brading A FEIR A st
oAu| A= Z%}Zs}“‘ﬂ} AAA 8= Sic
po gaiu 2 BaAE AMEd ERE
AL&-3}9) o é:EiEMI EqQ3gk sicd gayd
o) = M= 10:302 9tk JAA £3Y
Az AHEE SiC2eH @AaRTe] JA4UA
& Z4ZF 4mot 85m olch SiC/SIC BHAR
Hi-Nicalon SiC A-8-2] o wAdgAd 7] A A
gas g ¥ 25 ES FYstd A
At 442822 295 29 FAANG
Z+7k 1450 C 9+ 18ks = Fth
SiC/SiIC EgAgY vjAZzAL
2] 7] (EPS : Energy dispersive spectometry) 7}
® Z=A13 AA¥v] 7 (SEM : Scanning Electron

g, o

his
O

Ir

Lo

rflo ot wx

=z
7

SRR L2

73

Microscopy) & AH&ato] #2415kt T3], SiC/SiC
BEgAse] 7 lexﬂ—f%oﬂ ZAste vwg ©@Aa9
H AgZg #9st7] #1389 TEM (Transmission

Electron Mlcroscopy) 2AS AA3HY. TEM &
Ao A1E3 oF 0.07m< k2 FIB (Focused
Ion Beam Process) X5 AM&38lo] Azt
SiC/SiC B3t S EAHL 429 34
YA P AAst HrtsAY. A AFE
x4x25un’ 08 3tarh. 2éMPolel AR AHA
£5= 247} 18mm ¢ 0.5 mm/min &2 FRTH

il

oE

3. &1 &

3.1 OfM|Z=ZE 24

gre AAW o2 |25 Sic/SiC B A
Uebddh Fig. 1(b) ol Yebd a
EDS 240 <93 AAs G
1AA FEole= A2 &

Z & F 79 sic o]
PAEdE AL ¢ 5 Yok EDS Y A w
29 a9 b9 siicul &L 4z oF 0817 041

Fig. 12
g9 u];\ﬂ}_;ﬂ
s b9l
SiC/8iC —‘?—Q‘Xﬂi-—] 71
2o ZAugo] HE

-28-

of uhet
H= A

2 245t =9,
1A Ao &AsHE 7]
oz vyt ady, Aol FXF SiCH
Hi-Nicalon SiC A9 Fwo] AujFoE
i gick oA WgaAARAA siCA
Aol 2 %ONa]§o) 47 Sudo] gast
to] AAE Aog xEFh Fig.2E W§
|23k SiC/SiC Ef{:}zﬂgg} Al
(B il=

N
b o
ax b

Ol

e ol g ox rlo
L
N

Lt B rZ oo ot
]
o U

Hi-Nicalon SiC *3-739l 11]
e LdatA FAHHA U

(b) Magnification of portion A

Fig. 1 Microstructure of SiC/SiC composites fabricated
by the reaction sintering process.



Fig. 2 TEM micrograph and corresponding electron
diffraction patterns of the interfacial
microstructure of SiC/SiC composites.
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(a) Matrix microstructure

(b) Dark field image of A (SiC<111>) in (a)

i)
(c) Dark field image of B (Carbon) in (a)

(d) Isolated silicon phase in the matrix

Fig. 3 TEM micrographs and corresponding electron
diffraction patterns of the matrix region of
SiC/SiC composites.
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Fig. 4 Fracture behavior of SiC/SiC composites.

Fig. 5 Fracture surface of SiC/SiC composites.
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