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Preparation and Characterization of Three-dimensional Carbon Fiber
Reinforced SiC-ZrC Composites
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Abstract ; Three-dimensional carbon fiber reinforced SiC-ZrC composites ( C/SiC-ZrC) were prepared by chemical vapor

infiltration (CVI) combined with precursor infiltration and pyrolysis ( PIP) process for ultra high temperature application, and

the properties of C/SiC-ZrC composites with different SiC contents were investigated. The results show that with the of increased

the SiC content, the flexural strength of the composites decreased gradually, the oxidation properties increased, and the mass loss

rate and linear recession rate in oxyacetylene torch environment decreased first and then increased. The changes of the oxidation

and ablation properties were caused by the formation of SiO2 glass.
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Tab.1 Densities and mechanical properties of the composites with different deposited times
- YR sic fLgR Sl AL
A mfE/h KB/ % KB/ % /g-em™  o/MPa  E/GPa  K/MPa-m"? o/MPa  E/GPa
C/ZiC 0 0 35.7 1.92 253.6 42.3 14.5 25.7 4.3
C/SiC-ZxCl 1 0.3 35.5 1.97 252.4 40.0 13.6 29.4 4.5
C/SiC-7rC2 2 2.3 37.4 1.93 240. 4 42.2 7.6 44.9 7.7
C/SiC-ZC5 5 8.3 35.7 1.91 190. 6 33.5 10. 8 89.8 15.0
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Fig.2 Load-displacement curves of the
C/SiC-ZrC composites
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Fig.3 SEM micrographs on the fracture surface of the
C/SiC-ZrC composites with different deposited times

(a)Oh;(b) 1h;(¢)2h;(d)5h
ANTRICRS T8] 14 52 5 A4 R 284 7 D A g =41
REZE 0 BR, JEL R =2 AR JLAS T T -
(1) SiC ST 4ER R R AR, SiC 1y
I IK Z B (4.8 x 107°/°C) 1 T B EF 4E A2 1) 1
PP R (1 ~2 x107°/C) 7" 3 F 2h L)



- 132 e PN =

2011 4

WH CVI i e, SiC - EPURRAE LT dE R 1H , Sy 73 il
AL, T E R v, SiC O AR AR ) R AE AR
Wi, 21 AEAEAR ) 7R 52 N ST, TRIZ IR RS2 HR
ORLIE T7, £F 455 0% J2= 22 (6] ST 45 5 3 B T o
SRS AR T RO YT ML HE Rk
SEAPRHTRBINEREAR . &0t T Sho i CVL s, B
AT R AR SiC AR, I 5 £ 4E W SiC
JEBEARE O — M i TR SIC S AR X
B, A AR SiC o FEARTT i H SiC )=
PLRYETYE, i SiC 255 £ ZE(a] S im 25 5 5k B AR
AT B (e 27 4 5 Bk Z a3, S A A4 RHE
58 2 R RAIR , A R T 380 I S AN 2T 4 4k
W, Za MR

(2)SiC M Matk b g , b SO R 22
PR LT S B 21 4 1a SiC R I, il T et
WRIZ NI L B ik FUE 4 4 VR e g H %
FHRZE, I BT YE, A B Y H
W, 56 BZ [ A

(3) Kt DU AT, 76 53 BRE A B IE B
THHL, B T E SR ECE 1L, BUAR RS ACR
REAT A B o [RII , FLBR x5 R s e,
SH R EEFEIT

(4) DUREURE CH,SICLy AnORL™ 4 h iy HCL
TE Ryl 2% 21 4 1 LR Tl IR T R RE

AL PR ZR B 2 Wi 2 2 B 3 DURR R[] F) S 4 i
TR 6525 AR R RERE AR
2.3 mEMIERE

C/SiC-ZeC A M BHERS U 1200°C i
1R 0. 5h 5 s IR WL 1o B A2 A bR
i SIC SR 4R , A S S B R BY a RE AA
AR A R B2 R b, C/SIC-ZeCS 1AL IS
SEPEOR B R 47. 1% i i T C/ZeC A3 R
EEMRERSIURTERE A s 202t T SiC
FERML AR IR B T B AS Si0, 0 ZrC a2
DA BRI Zx0, , ASRERH LE A ES R R 9 2
— . GIA SIC R, AT B S Si0,
HATIRSE i sh vk, e 1 R A A= i fLB,
BHLIE THRAMB AL R T 2B LA
PERE
2.4 fukRidERE

C/SiC-ZrC &5 BRI B BE b 1 BE WL 2 2.
S LBRIE R o R R A2 bR I R 8 B
2000C Lk L. BEFH SIC 5 E AR, o R
JREEBE IR AL IR SR IR 1

®2 CSIC-LCEGMBRITUR MR

Tab.2  Ablation properties of the C/SiC-ZrC composites

- Rififer  PRpEn  ZibenhR
W%/ C F/ges™  /mm-s”
C/7ZxC 2085 0.0127 0.0178
C/8iC-Z1Cl 2066 0.0110 0.0116
C/SiC-Z1C2 2068 0. 0082 0.0142
C/SiC-ZxC5 2031 0. 0097 0.0187
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