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ABSTRACT: This paper summarizes the recent research progress in the evaluation and application of Si(B)CN ceramics and
ceramic matrix composites. First the preparation of Si(B)CN ceramics and ceramic matrix composites were introduced, and a
detailed review about the mechanical properties, oxidation behavior, ablation behavior, fatigue properties, creep properties and
environmental performance of the Si(B)CN ceramics and ceramic matrix composites was provided, and then their applications
were summarized.
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W%, BrEEAkEhSIA B oRE, HAM&m Yt
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Lk . brmiRERAS | PIHVE SRR, 28 TR
HRTZRETT S, Si(B)CN B & s HATH
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Table I The mechanical properties of Si(B)CN ceramic
before and after aging at high temperatures

AFEE T 24 10 h )5

tee  EALAT

1700 'C 1900 'C 2000 C
A b om pE
ELE 333 406 363 356
/MPa
TfifEF/GPa 613 570 835 736
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/GPa

2.2 IF4EiE5E Si(B)CN EEE &4

I SEAE | S TR G DL Si(B)CN P& k3
TR R E SRR Barw HRE S
MARER R SiC F%e, ARF5ERM, SiC IR
KFEEAR A R S8 (100~200 MPa ) T 228 H B
240, YRR il E AR, ARIRE 5 B8
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YEFS . HIE Al AT DL, Si(B)CN Fi A by b e k4
BRI FAAR B R KA R AT 5 o Lee 5T R
FH PIP J5 ¥4 T Cy/SiBCN P& 352 &0k, *t
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Si(B)CN & 45 b L7 i oy it S5 bl B A AR Il 1 i
FRT P

I JR U6 Tl R 2 1) 3 T o 25 23R R ML R
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ARRE, 7E 1800~2000 CHEHELE 5, HAS i 5 B
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7, SIBCN B & BA L7 Pt s b rkae, A fb
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e HHIN T 0.2% 27, H. P. Baldus 2%} SiBCN
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%R ENPUELERE, FE 1000~1600 CZ[H],
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fLL EPTL Sh T R4k SIBCN & i AL
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SiHfBCN P e (A IR AR i 12 38 7 H TR (14 4
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mg*/(em*h) ). MIEEEALTF 1300 ‘CHE, FH K H
WRERREE . Si0,. m-Fl t-HfO, 41 i 1% £ EAL)Z ;
HEREERT, T B.0; MR, LA E B
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Fig.1 The ablation mechanism of C¢/SiHfBCN
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(AP A i 5 B A RS A B T 4 R, B ST RN 1
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Wil T R B TR, AR RE IR AZ 9% 55 I ) i 2 AR
B BfiJe, Salekeen S % Xt — 58 T SiCy/SIiCN
B &K kAt pe, SRR, BT
700 ‘C/143 MPa F1 1000 ‘C/143 MPa &4 F, H
ARk 1.657%10°, 1.98x10° 5 KRS 1E
700 ‘C/121 MPa %M N7 43 h, 1M
1000 C/143 MPa &4 T & Amidi /> 2 35 h, K&K
FERIEAIT . BRI P Si(B)CN Hy
I R 4 5 A S N, HUFE 1300~1500 CHiE
FEL PN A et IR 2 78 107°~10'° Pass™ ™, 1400 C
ZSSH R, AR 100 MPa 2457 F 100 h J5, BEAR R
AN 1.2%, Qi 2 iR, NASA A MATF5E H O
) Kalluri S %51 Seff o fLAE R R LA E 43
b X SiCy/SICN B %8 B 52 5 A R A8 55 7 e i 52
M, % 25 R B R 910 °C, hifififi 2k 2% R=0.05,
W%k 0.33 Hzo WH5ERIA, & A& MRHE I A HL i
558 JIE RN 57 5 AP Bt 25 LA R SE RO FL T AL E 43
LU 38 I FEAR , IR 2T 1HE TR Ho &= A 44
FHAL RN 55 P BE g 2830 28 KL,

2.0
T=1400 C
t=100h
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Fig.2 High-temperature creep properties of Si(B)CN ceramic
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[ Sh iy 3 B T 2B Y Jothi S 54l T HE
MPERY SICN B, FEWFSY T HAEER (NaCl 5%
Na,SO,) g (HF) PG T AT A . $hEmh
S NRMAE 1000 CHEERTRREE 24 h, FRIE 4%
MR HIAE 90 C 38%AY S IR A M 2 J& L WF 5T
T, Na JE PRS0 & B ML AR Fngs fhad f,
PERE SRR 78 BN, J7 i R HEO, Al Al ™
=l SiC MR E M NASA MARAESE th iy
Kalluri S ZAF90 T 55 R FE X SiCy/SICN P &5
A MR 55 %5 A BRI o AR Nicalon™ £F4E 2D
LV NG RA, SLEERAN BN S EF4E R )Z
FHBEYRFZM (PIP) T AME ., BFocs
R, MR B e AR Ol 222 MPa,
4% BE PSR B A 130 MPa, #PER 84 104 GPa.
RS TR AL, BT AR R, R
(SRS IE T M. S FLIETABAE] 25%M1 35%
e, HAERARRER 40 201, 163 MPa, 35557
KR, 7 910 CZ AR, 578N 0.33 Hz,
MARATN 100 MPa i, H% 975 a KT 10° Y. LAk
FENL 1.00 VE RS HARE, FFALIRIALAT] 25%A0FE 5
AR TR . ERESEIAEE T BUARAE S 51k 0.70,
0.60, 0.53; 35%MIMEMTERS . W . HFEHIHEE
FHIAIRAE M 0.57, 0.43, 047770,
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KUAE 1999 4F, SEETE S # R Azl (High
Speed Civil Transport ) Wi H 1, 2 SiCN Fg %
FEAMEL (SICYSICN ) R FH TR 5 & Shil
JE WA T B NS BRI R . R T IR B
9 H Y, P BB L BE TR B S B A5 #
HEA 19 CHE A /NI

Si(B)CN P & 552 & b4 L b TR BIL B v
RE T 23 & Ly i A4 1 FH © % 8 3k A Y. Dow
Corning /A 7] LA CG Nicalon I SiC £F- 44 Fy 34 5% 44
#E, DL SiICN BB MR, SRITEF 4 22 R LE 1Y
T R8T AT, anl&l 3 s . 4
FEHLTET R AL, T 22 e am e A i BRI, Al
FHEEEYE A 1100~1200 C

Dow Corning 2 &) 4 GE /A ] F110 & shill Ak =
1) Si(B)CN K & 552 5 b kLR W I 45 AR 40
Kl 4 ik o 3 SE 8RR SR FHAG 48 1 Tt et S 4
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Fig.3 The combustor liner prototype made of Si(B)CN
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4 Si(B)CN M 55 & MR I 7 AR 1F
Fig.4 The exhaust flap prototype made of Si(B)CN ceramic
matrix composite
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h RS, BN R RERE A8, REEAE M £ 1k
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Fig.5 The F110 exhaust flap made of Si(B)CN ceramic ma-
trix composite
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