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Fig.1 Shape and size of the specimen (mm)

B2 #1#%4& SiC-C/SIiC A1 SiC-C/SIBCN BUFE# i oW T3
Fig.2 Cross-section morphologies of as-prepared SiC-C/SiC (a,b)
and SiC-C/SiBCN (c,d)
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Fig.3 Bending strength and mass loss of SiC-C/SiC and SiC-C/
SiBCN after different thermal cycles at 1000 ‘C
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Table 1 Mass change and bending strength of samples after

thermal cycles at 1000 C
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Fig.4 Bending strength and mass loss of SiC-C/SiC and SiC-C/
SiBCN after different thermal cycles at 1200 <C
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Table 2 Mass change and bending strength of samples after
thermal cycles at 1200 C

SiC-C/SiC SiC-C/SiBCN
Number of Bending .
thermal cycles Mass strength/ Mass Sre:r?'?r%
loss/% loss/% g
MPa MPa
0 267 - 605
1 3.39 217 3.88 551
2 9.68 191 7.76 457
3 20.58 119 11.64 417

SiC-C/SiC SiC-C/SiBCN

Number of :

thermal cycles ~ Mass Bending Mass thre:ndIPr?/

loss/%  strength/MPa loss/% |\/|pg

a

0 — 267 — 605

1 3.72 186 3.68 525

2 9.81 150 8.27 447

3 21.42 103 11.97 342
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PLASTH R B A MR BTG RE . R, AHTE T Y
PR 5 52 A MR o 8 1 45 6 LR AR s il i R
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207 1 & 3 A J5 e 10 0T 238 4 S Pt 25 i 5 B
MEERWE 3 ML 1 Pin. SPIRER G SiC-CISiC
MRBRE R A T WL A Ak K . BB 18 PR 0 3
PR R 2 BB IR, HoR R P il i B 2 R
7E 1000 CHEIF 3 WJa, SiC-C/SIC A1k} 4k B ik 5
20.58%, PP ihan SR TR 119 MPa, LR
BI% AN 44.6%. 5 SIC-C/SIC MEHHILL, 7EFEIRIGEH T
SiC-C/SIBCN MM KA T —EfFEE AR E . A
PGB N, RE R, FIRPUE
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KPS R RS 417 MPa, SRR ZE A 68.9%,

PAEIR 525 Hi 1 A 5 SiC-CISIC M L E B KTt .
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TP MR E —EMER TR, £ 1200 C&id 3
A EA G, SIC-CISIC AR R B R IE F 21.42%,
FU25 98 VR 4 103 MPa. Xf T SiC-C/SiBCN & &4+
%h, 7E 1200 CY&H 3 KJ5, SiC-C/SIBCN [k HEF Y
9 11.97%, Lk 1000 C IG5 AR A A G K,
HFI A iR N 342 MPa, 52152 )y 56.5%,
kL 1000 C R IR P 5 BEA i PRI

2 P2 A M RHE = IRIRAS I fE 1000, 1200 CHEH 3
YR BN A3-RiA R 5 . MIE 5a fh] LLILEE
B, FEYIYIINEFEF, SiC-C/SiC 1 SiC-C/SIBCN &
B PRI T 7 52 38407 B A% (0 15 0 T PR K. #fer A
B KA G R R . FrEah R R%, 758 77- AR i 2%
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Fig.6 Cross-section morphologies of SiC-C/SiC (a, b) and
0 : : : : : SiC-C/SiBCN (c, d) after three thermal cycles at 1000 ‘C
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Fig.5 Three-point-bending stress-strain curves of SiC-C/SiC and
SiC-C/SiBCN composites: (a) at room temperature, (b) after O sic
three cycles at 1000 <C, and (c) after three cycles at 1200 C <A> (Sé?\lz) c
<> E |
. . SiC-C/SiC after 3 cycles at 1000 C
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N TS ) o S As-prepared SiC-C/SiC
TR R A T LR YR ARG . 7E 1000 A1 1200 CF 2 | Q o,
?Eﬂ:éﬁ’f{ 3 W\E ) 2 ﬂ’ﬁﬁﬁﬂ E‘Jﬁjﬁ-ﬁ”}E EFEQ% ( IEI 5b. SiC-C/SiBCN after 3 cycles at 1000 C
5¢) HHKIRHIL T RA-6, RUI PRI SRR TR A 0
HEHE R IR BRI L, LT AR AT R . IR o s prepared SC-CISIBCN

PESCHRARIEN, SiC RE X EVIRE S S EET, K
KA BUEE G MR B [l 25 2.
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N T B R TR R, X SiC-CISIC
H1 SiC-C/SIBCN B & #HRME A AL J5 IR T TE S5 A R 43
BEAT TS . 2 Rk RHE 1000 CHEFF 3 YRS K TH oW
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Fig.7 XRD patterns of SiC-C/SiC and SiC-C/SiBCN before and
after oxidation at 1000 <C for 3 cycles
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ULHAM R 2 X 3B SiC FEARTE = ML AE PRI 72 A 38 2 4
WIERL T SiO,. 1T SiC IR E LA LE 1000~1200 CYE
Bl A SRR 2R 2218, 2 S JE T ) SiO R FE &, it
ik, s AL O, B N & A FRE P s,
Ak, SiC-C/SIC FAAk N K & LI A RS2 O, 7 HL
fRiEIE. H11& 6c. 6d ATLLE Y, SiC-C/SIBCN i) 4h
TR A B AR, MORLERTI SIC IR JEEEAR TE LT,
JEFEZ) N 10 um,  TEARNSEUT A X X SR 7 C 274
KA T BAAT A - AR SCHRIRIED, $HRL A 5 SIBCN F
BIAREAL G ST SI0, AT B,Og, 7] LLTE 7[R O,
gt e, etk PERE . M SIC-C/SIBCN %4k
JE ) XRD EEM £ 5], 20 7€ 515EH N H I 178K
(155, 150HH SIBCN P %48 1b ) 5 A% UG i Y () 7 2047
15, JoE B E AT DO & G AR B8 bt i
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Fig.8 Cross-section morphologies of SiC-C/SiC (a) and SiC-C/
SiBCN (b) after three thermal cycles at 1200 <C
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Mechanical Properties of SiC-C/SiBCN Composites Under Thermal Cycling

Zhang Baopeng®, Wu Chaojun?, Yu Xinmin®, Liu Wei, Li Xiaodong®
(1. Aerospace Institute of Advanced Materials & Processing Technology, Beijing 100074, China)

(2. The Sixth Representative Office of Rocket Army in Beijing, Beijing 100074, China)

Abstract: SiC coated C/SiC and C/SiBCN composites were prepared by chemical vapor deposition (CVD) combined with polymer infiltration and

pyrolysis (PIP) techniques. The effects of thermal cycling on bending properties of the composites were studied. The results show that compared

with SiC-C/SiC, the average bending strength of SiC-C/SiBCN is measured as around 605 MPa at room temperature, which increases by 126.6%.

After the oxidation at 1000 <C and 1200 <C for 3 cycles, the residual bending strength of SiC-C/SiBCN is separately measured as 417 and 342

MPa. The corresponding strength retention rates at 1000 <C and 1200 <C are 68.9% and 56.5%, respectively. Compared with to the SiC ceramic

matrix by PIP, the porosity of SIBCN ceramic matrix is lower. Meanwhile, SiO, and B,O3 are formed during the oxidation of SiBCN, which could

decrease the permeation ration of the oxygen. Thus, the oxidation resistance and strength retention rate of SiC-C/SiBCN are significantly better

than those of SiC-C/SiC composite.

Key words: SiC-C/SiBCN; composite; thermal cycling; bending strength; PIP
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