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A i, 74 RE@2HOTCEBERIEI L 2RI A FEAMEIOBIE ] LEL, 6 LDk IND.

91 R TS T, BRAET A REMHERICE SRR T - B G 53 B0l 22 5 1 0 B9 5 o0 i (R e VR 2L
HEME S LTI SN TS 28, ROZ DAL A RRMHERILES MBI ORBRER T 0 2 CThH DR
AERIEDBUR ERUEICOWTHB L7z, E£72, 1RO ERE THER L2 RAb T A FREHERILE SR T
I~ U v 7 2RO 7 A FBRAFS D120, A FEO@K TH % 1400°C ITfHZ 1T SRt H LR & 72
STWS. TibaE A, 1400°C &V bIKER O A FIhE &2 MO RIRESRTE, & O 1400°C LV
bSO 7 A FEEE AW RIEEMEREO a7 NEEFEL, BN RHEE AT DRI A FEAME
ZPAFET D EEAMEOHNE L.

5 2 B MEIREEESEIECHE L 7 A 3 a&0RFE ) T, BUIERERICES S, MRerticEns 7
AFLBEEERREL, BERE 2D 7 A FBLHEEICTOVWTERICEVREEL, 71 FEEG SO % i
L7z, A RLEEEEWNT D 2 IOV TRIERISF 7 A= 3 ¥ —Z{b 23 H L4 5 2 £ C, &R
AR — 2 DAL Z TR T B A4 L SiO N— A DB M KT oM a4 L IS E L. T LT, fix
DA FIAE &% MO TZEREIRIEIC K0 AL 7 A RRMMERICE S 2 ER L, BB 21T > 72K R,
B PRI L DML EB O PRI L — BT 2 Z L 2B oM L. FRC, B—RE SO SIO AT 5
WREBITRIRMBEEL T L2 Z &0 0, RBERMERIEICE LG4 THD.

%3 % MUREmE RIEIC L At A F- A FEMESEEMEIOER LG CTI%, 2 ZE TR LT
A FHBEEEZHA, KRBEBEMERBECIVRILr A F-r A ZHRRESEAME 2R L, =B 5 1200°C T
DM RRE 2 3740 U7z, IRIb 7 A -7 A BB ESEAMEHIEIE T~ Y v 7 ADNEMNEER T 5 72 DI
N Ed 252, RO 722 T 5 2 &0 b S T I W TEN - Rt 2 R L7z, Si-Co &4
T W TARIRRE SRR I L 0 B L 7= R 7 1 B RAMHETRIE Si-Co I E&EAMEICIL, RILT A RilHED
%ig@gﬂé?t:&,&@?FUy?X®Hﬁﬁ%wtwuﬁ%@74$%%wt@éﬁﬂiD%%ht%
i ) AR ~LTz.

%4 F [ERBEMERIECHE LIy A BZAEOWHRE] Tk, 7R EOMEWEZ ER 572012, mlss
UHA F= b) w7 ADBERDO 7= DFREHI OV TR Lz, WSS RETIE, RIE7 A BN EEROREE
LT LD, AELRILTFAFREDOKIEZMEIL, GEMEOEIEMEHET L2 Enkdbonsd. &
BAEREND, RIEZTAZBLYV AR T ARV BB REVRIEMETER T 28EO VA FTHD
CoSi X CrSi 1T RAL 7 A B L JE Lz &, ROURIE T A F & 5T 5 TiSi oW T CrSh Z2HiNT 5 2 &
TR A FEDRISIZ L DERRICH DA EZIMHE TE L Z 2L, 51T 1500°C 1B W T HiEmY
T, RALT A F L OIS L DEBBRIC D AR EIHTE D=0k T A4 FH4e L LTSI-CrrV &4% A L.

%5 3 [EEREERIBC L DRI A FH—r A BEEBEEM B OER L FHN) TIX, 25 4 ETEER L7- CoSi
FOSi-Cr-V 545 AT, BIRERERIEIZL Y RILT A FZ-—7 A BEEEEMEZERLL, Son-HEEE
DFx T 78 Y E— 3 KO 1400-1500°C F T O i TOMMAERE 2 271 L 7=. CoSi & A= kb~ A ki
T AR A MBH IS IR TR D T WEREERIE 2R LU, CoSi & MW 7=k sa B R 1L A ZEREHE R E S BN
1400°C THIEEET, =R L FSORMEEZ R LTZ. £72, Si-CrrV &4 % AW Rkt A SRS ErEamehx
1500°C T HIFMEE, 200 MPa LL_EDEKHNTIE & K& REBOTHE2 R L. ZRODO/RRNG, BJ1%H
BEODORR L ICEE T A FEEE AW EIREMERIEIZL Y, kD7 A FERHWTRILr A BEEE
L i L C 100°C LB s B b &2 EHL L 7.
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FHEE S T, FREICBWTELNIRRERIE L, AiRSCOkm s L.
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Silicon carbide (SiC) fiber-reinforced composites are promising materials for high temperature
components for nuclear and aerospace applications. Melt infiltration method using Si is the most
reasonable method to fabricate SiC composites. However, mechanical properties and heat resistance of the
SiC composites are limited due to residual Si in matrix of the SiC composites. In this study, SiC composites
were developed by low and high temperature melt infiltration methods using Si alloys, and their
mechanical properties were evaluated at elevated temperature.

In the case of low temperature melt infiltration method, Si eutectic alloy having lower melting
point than Si was used to fabricate SiC composites. Si eutectic alloy having excellent oxidation resistance
was selected using thermodynamic calculation. SiC composites prepared using the Si eutectic alloy showed
excellent mechanical properties at elevated temperature because low process temperature prevented SiC
fiber degradation and the Si alloy showed high fracture toughness at elevated temperature.

In the case of high temperature melt infiltration method, Si alloy having higher melting point
than Si and low reactivity with SiC was selected using thermodynamic calculation. Matrix of SiC
composites prepared using the Si alloy consisted of starting composition of the Si alloy, and the matrix
showed higher heat resistance than Si. In addition, the SiC composites showed high stiffness and strength
up to 1400-1500°C due to high heat resistance and ductile transition of the Si alloy.

It is concluded that oxidation behavior of Si alloy and reactivity with SiC can be predicted using
thermodynamics calculation. Moreover, SiC composites were successfully developed by low and high
temperature melt infiltration methods using the Si alloys, and the SiC composites showed excellent

mechanical properties, oxidation and heat resistance.
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