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Study on Fine Microstructure and Properties

of Two Typical Continuous SiC Fibers
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Abstract: Before and after oxidizing,the microstructures and properties of two typical continuous SiC fibers
sintered at different temperature were systematically studied by SEM,TEM and XRD. It is found that the grain size
gradually decreases from the surface to the core of the F—1 fiber sintered at high temperature,but the content of
graphite phase increases slightly. The F-2 fiber sintered at low temperature is mainly composed of amorphous SiCO
phase ,which contains a great deal of nanometer SiC grains and graphite. The strength of the F-1 fibers is 1.74 GPa
due to the holes,while the strength of dense F-2 fiber reaches 2.76 GPa. Both fibers are oxidized during heating in
air at 1 000 °C,and the oxide layers become thicker and the strength decreases with the prolongation of time. Al—

though the grain boundaries act as diffusion channels of the F—1 fiber, the strength retention rate can still reach 55
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% after 10 h oxidation. The high temperature oxidation resistance of the F-1 fiber sintered at low temperature is very

low. After oxidizing for 10 h, the thickness of the F-2 fibers reaches up to 430 nm so that the strength is almost com—

pletely lost.

Key words: SiC fiber;high temperature oxidation; TEM ; microstructure ; graphite ; tensile strength

SiC 214k ELAT v o B R S 1047 e i 484k L Tt
FEIRPGPE PR ARE LA 5 P R R A A A 2
PESFRREN, R A2 332 7. SeIRIAR L fh 4l
7 SiC LR & SEIRAR I & 1l SRR Yy 22 R AEAN
TEALALBE DL KNS AT 2 Pl 4 3R W, &2
B T M5 SiC AP 4EiAR R S, HADA 25
S5k BN, AR AR Ay SiC gk i Bk 58
FE B-SiC ZAK i JH 1P, Chaim 5519% SLLF 2k v i £
FIRR A iR T 2 O CO Mk, FREF4E
PR AL S5 .

SiC £F4E EARAN , HLAd i i, 5 07 vk X LA ol

BT 11 375 5 L B CTEMO)AE (I 2 SO 4 F A
YUAMHT , FBE VR 45 1 TEM B SNBSS [ 27411
WIE— &R A7, K IS i 76 43 i A THOURZS #4) I A e 21 4
B S12E M RE 22 5. Zhang 55758 i 58 £ 85 7 R D) 7L
(FIB) 1S 27 4E AT TEM FE&h , & PR b2t
LU B e 23 A R A A N R s th TS AR B B RN 1 )
AL, N2 EREAK TR AR /. SiC £F YA fE
IR T IR EE , TE R R N AR 42 % A i I g A
B CO H1Si0 Sk, 1ELF 4k 1w AL IR A ks S
HAR K, S H ) SRR R R e L 2 A R Ik
NATTRTEF 7 o RS T 1 ) 22 MR Ao
HAVIFAL B R TIF T —SERFF 0012 A SRy X 3,
BT ZH LIRS A3 BT 2 W ) 24 P RE , i ek A 4 T
O3 AT AT 2 A v i SR A R v R R OO 4 1 1 AR
b, JLHR LS REL Y SiC AR E S L R
PV ARA S Sl

KT RN T ST Y (0 oW L 2R ) 24 e 1Y
PSR, il T o 405 A B AP B8 41 4 i e s U 2
AU RE I L TR GG A B2 L v i 3 21 i 1) J ), AR Sk
IS [RIRLEE R4 0 PR LAY SiC 274 SR X g2k
AT (XRD)  FH L T 3 e (SEM) 32 B L 1 B
B (TEM) Z R RAET-BE R G500 T AR SiC 214k
PRI EE # g 2P R B i i A A .

1 SERFHERM#

SIEUSRA AL SR FR S BIR AT A0 ] A AR B0 A P A
SiC 274, il %5 77 1k 5 % SCk[13-14], 4 Hodi 50
F—1 1 F-2, Besb T 730900 1 800 °CAl 1300 °C, H:
FHESHME 1 Fn. @miRE LK IE DFT -
1200XCVD #BE LY N iEAT, 7E2S ST LL 100
°C /h BYIMEGH R TR E 1000 °C, IR A N 0~10
h. SR HH M3505CT J5 fig i J1 A e 27 2k i) B 22 470 r
SR FRIES % GB 3362-811, 4 Fif keI 1%k H
H 25, EeALERBCEYE. R A Bruker D8 AU X
ST S AT 27 A AT R N4 S EE A A R
JSM-6700F 37 & 54148 v B X 41 4k HE AT 30 4.
K #% fE 3% AL (EDS) FlE f 358 15 3 15 3k
(HAADF) [ Tecnai G2 F20 Y7 & 515 51 H - b il e
NPT A A T 4 AT TEM WLEE, HTAER RN
200 kV. £F4E i B R A2 0 4345003 ) R FH o
B BT ( I €S844) K EIMA-820 %/ Hr
{X ( HAS Horiba )M 4E.
F 1 T SIC 4L RS TN taE
Tab.1 Parameters of composition, structure

and properties of two SiC fibers

i JTik o5 % PORRIE MR HR

S C 0 /GPa /GPa /pm
F-1 66.83 31.33 0.16 1.74 341 10.6
F-2  60.30 38.83 1.56 2.76 263 10.9
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Fig.1 XRD patterns of two SiC fibers
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Fig.2 SEM images of two SiC fibers
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Fig.3 The cross—sectional TEM images of the fiber F-1 and

the B-SiC grain size distribution along the radial direction
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Fig.4 The cross—sectional TEM analysis of the fiber F-2
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Fig.5 The oxygen content and oxide thickness of the fibers

before or after oxidizing in air at 1 000 °C
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Fig.6  SEM images of the fibers after oxidizing for

different time in air at 1 000 °C
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Fig.7 The morphologies and EDS line scanning
after oxidizing in air at 1 000 °C for 10 h
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Fig.8 The cross—sectional TEM images of the fiber
F-1 after oxidizing for 10 h in air at 1 000 °C
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Fig.9 The cross—sectional TEM images and energy spectrum

analysis of the fiber F-2 after oxidizing for 10 h in air at 1 000 °C
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