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KHBEIR: SIOC MBS, LFYEf i R b rl; JRatsbe; ANRGWRT W&

PEESES: TB332 XHERFRIRAE: A

XEHS: 1002-185X(2020)12-4379-10

BEHREWHT AN E (polymer derived ceramics,
PDCs) Hi ARSEIL T B B il 2 oo 5 SR S i 11 SR8
CL28 iA e B L A AR il s AR 2 —1.
MU GH& PDCs BORRIUE K, EAEAR NI EkiE
TARRATER) H R R sy SR FIPERE. H PDCs
BORVEAELDIK, CAIFRIZ MM, RIMLAPLE
aW . B (polysiloxane, PSO) & H A B3 — B3,
EMEZ, MK, BEPERILR, P RuErE
o, RAE VL, PR R, R ) A A
(silicon oxycarbide, SI0C) 4 & BH U B KPR 68
FIhfeks P, Rk, PSO #lik b il # i o i L P
BB AR GORL, BT 2 H T4 W
J&. ZALBERE . SR R DL A LT Yl 5 SiOC A
kAP,

LR YR 98 SiOC A RS PSO AT A B HoAR 4
AR H mERE TN A . FS b, TE R0 2T 4 1Y i
SiIOC R EMEHIEE, W3 T PSO RI7ERE REARK
KHE. PSO fiT/E SiOC B8 S H A S P RHI A 5T A] LA
B F) 20 tH2 80 AEARHI. Fe) 10 4EHL, FEEA
FHBAAR TR 22 V8 IR - B I B R 5 B PSO, WIFFE 3L 0 1 4
R FIBFRACPERE « oAU I R B H AR B B2 1 &5 kg A%
fE. 20 fH22 90 £EARAHT, 3¢ [ B = RS SioC B &
Ay v ik 5 A A4 RL B9 0 L R Ve EE B A 3, DAL
MR R BT IR E N, AR S T B 1000
T3 55 J0 WA A A W 88 52 45 A kL (low-cost ceramic

Fs HEA: 2019-12-18

composites, LC*) $F&IPY. iZ it i sS4k H kR 2 & EH
VE e il 5 K4 1 10 B 68 5 52 B R RGOS 1) 2% 4 A
FENK R AN SWHAL % SiC (Nicalon)
U AR EEIR B 4T 4 (Nextel) 5% SiOC H &4 8L,
I FH AT G2 3 %6 R BN ML A S A, RAL G I ) £ Dk 2%
o] s 55 W, T HUAC Inconel 718 B4 4% b /el . Bt
H PSO &L 1IN, WitsA Blackglas. AJ LA,
LC* #RI/E PSO fi17 SiOC W e K A2 & A RHF 5% 41
O R R, BORHES) T BRI . 1%
THRIVET 1997 4F 45300, AR5 8l T %t 50 sk (1) 4 4 IR
ANEJE, W TAE— HAaEgRSE,

LK, EF4ERR PSO fiT4E SiOC M & E A M k)
PIWFET T ke, RAERR . RO il 45 4
MOEHRALS I W, DhReREVERAS B0 e, N AT
W o ARSCMANFI RIS G R 2T e N T, % B 1)
WEFCIIAR, B R e s TR0 O Bt o 8

1 ZRAEFHER SiIOC ES#H

ZRA (Basalt) M4 AN S 13 KRR
T v TR T 5 Al A s, LR Bl B S T B R AT 4
R LT, V28l R et FH T T 8% 50 0 o o PRI e A 5
SR EEFHE (PMC) ¥, 3T Basalt T4 H A
AR, ST R iR ae 7, Cerny %7
RATTRE T PSO 73 24 i % Basalt/SiOC & & 44 K}
(RRFF 5% o 3 4 S A 2 5 4E 400~800 °C iz [ Py 24 iRt

LW H: BEEAHIE S SIS (6142907190302, 6142905202109)
TEHBEIN: BRMER, 5, 1997 &4, WitAd, EPRE SSRGS 4 R LB AR E S s =, Wi Kb 410073,
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PSO, 13225 by &AL SioC Mtk 45L&,
Basalt/SiOC & &+ R AT (E 650 °C KA, J6 i IR £
WETIA 800~1000 C. WFFUINN, LRGSR Pk
BB BUA. ifE. ZAPEAERE, Basalt/SioC EH 4
B — R B £E 400~800 C R A% Aty 3 ALY va ¥R 45 1
kL. BIMEE 400~800 CYEFIN, Al. Mg R 4A4
FTPMC TR BE ) K B, PMC 878 5 B AT 357K,
A, T A A A EOOR, B R I A MR i
EEE MK E 4, MR A2 (AT

SRIMT, Basalt £F4E (1L Ae 7 SR se A R, T 750
CHLITUR B B 45 AR AT, H 5 ) Re ™ E N
B o BT LA, ik 52 il 2R 4507 Basalt ZF4E 1) J) %
PERE, Basalt/SIOC 54 MRk il £ il FE 4 3 4342« 4
BEIC LA B T U B 2 - P A -2 7 1,
fifilh S DL 650 CohetE, ML Basalt/SiOC &4 4 %)
HA R, HhEgsodifinn&/zs
A APRL S 58 Al ik 800 MPal !, i SF- Gu A B 2
SO MRL T 4R 4 AR O BUE A%, H Rr s
ff = om oA 150 MPall, 94k, T 650 C ARSI
(A ML 43 . B DI 2SS RAENL H1, B
b W RE R, ProbditEREL! . Weichand 25!
FARG RE AL AL HE (RTMD AR, J@id 2~3 ¥k PSO
B- A HE-RMR R ARG, R B8 . AR
B SR AME . BRAE 650 CRLMR MR S lf
QU B R A ORI PSR A B 150 MPa,
I £F 2 R 5 1) B )= E A MR BT dh s 2 A 500
MPa. 7E£F4EARFU A B A AR (29 60%) TGS T,
2 IR EAR A0 T A 4 R 5 5 DL R e = SR s A2 B B A1
T, FEE A MRS 800 MPa” T [ £
500 MPa. M4l T 245 i 5 PEREK P, Basalt/SiOC &
ARG G DAERR | RE I 2540 B X AR il 45
e

T ERr EAEEL Si0, 0k &, BEFCERERIN L T
Basalt IS IELT4E (E-glass) ', W& 4l plitn & 1
BN . Basalt 214 (T BRAKJE vl M fe . WK A,
SRR F N, Bid g S B-glass #1124, G T
Woim—28, HAR Basalt 21 4 1 I A2 PR BE 59 T E-glass
Y7, B TS H B % Fe 6%, Basalt/SiOC H 4
MR S 4 55059, s A R 2 & T E-glass/
SioC Z &k k1, Basalt 214kt ¥ Fe,05 2376 & F
JE AR SURIE S Y, FeO, FeO 25 Si0,
Fe,Si04 4, ‘B 5 SiOC Hr4h2K Si0, % 1Ak 27 Fd e PE
N5 T b 2 g Ay U T RS e bR
%, E-glass £F 4 FEAMNT Fe i %, HHH Si0,
5 SioC H gk Sio, A A FE, DA

F 1 HEBEZREF E-glass WIBFHERE 5
Table 1 Composition of typical basalt fiber and E-glass

fiber (/%)M
Composition Basalt fiber E-glass fiber

Si0, 53.6 53.5
TiO, 1.1 0.3
Al O3 17.4 13.6
Fe,0; 4.7 0.2
FeO 4.4 0.2
MnO 0.1 0

MgO 4.1 1.2
CaO 8.5 21.4
Na,O 2.6 0.5
K>O 1.6 0.5
P,0s 0.2 0.1

E-glass/SiOC &AM EHE L 600 CHt 3 30 h #7811 fifg
AT S WA

T ELE R, Basalt £F4ESE L XA A 5
Bl R 2 5. 2 A PR U S, Basalt
FYE T — E R B (I AL i 4 0N -
50% Si0,, 15%~18% Al,03, 4.5% MgO, 1.4% TiO,,
<10% CaO. Na,O #l K,0, 5%~10% Fe,05 fll FeO),
SEAL ) ERE . W E L At B s,
I 5 LA PR P

2 Nextel 0 Nicalon F 41258 SiOC 4
7

BARERR SR 4E AN SiC LR i a8 SiOC A M KL
7 LC RIS R FIF R k. LC iR DU 2 &
BIHLAR AL AR 54 g B 8 ¢, B T H K A5
PUAACI TARZEKR, [FIN 2% 8 3] SiOC M % 45 M s
SENE, ERFEFEE SN Y SiOC B EEA ¥ Nextel
FI Nicalon £f 4k
2.1 #l&IZ

MAR A £ 5 &, Nextel 1 Nicalon 2143 i
TR Gl W S A 2 e A S22l S oA B )2,
YLl 22, 40t PSO % Bl ie 5 258 N C 4
fii, THRIGHETTMES)E, K80, 2530 %a
o XIT eI E, T LUSE TR BRI PSO ¥ i Bl
WK, HWIHRMESZEEZH. RT3 Ak,
W] AR R T 5E S 2, SR A A RTM £oR B, &
W RURAT B IR . B AR ) ST £ S0 A Ak B )
ST IR R - AT IR

Nejhad ZEP2 Il 50 T 448 RTM Jl 8 T 2%
SEMELG A EMERE R R o BT gl ge i B rh £F
Ye25 o % 3T UL G M RO 25 M A S 1 el i, R
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& T 9iseii R B A& 4k (cure-on-the-fly) 7774
DL KAH . [y e B Y. 25 LW, A cure-on-the-
fly 7535 7T LA S o503 DR b ) 41 4 n) ) 2% 3 1)
PYe . AR ATALL), DL YE N AN SRS SR A
—FERIILS, N gD IR O B, B R . (H
PRGN TR T MBI SRR, HeBUE H T i
T RE | BN AR ] TR AR o RTM B BRI TR O
PR g — 28, i ). B 2 N E
T &8,

Al PSO A IN W4, 9/ BEAR ) 2L
FLER, 5 7E PSO ¥ I8 I o s o R o A o 122
RIS IR A L3R i 2 G A RO BE &, X T
Wi« PREFFE TR RST RAR e LA S 4 J o 4 I [a]
WA € B AL, AR SR B B AT ai Ak i DR AR T IR}
ML AR Y)Y, BOAE S E MR TS B A A
SYHALBRAT A I g, [m I, BEOREA B o) 41 i i —
FEEE R 2 it . ok, BORTERTIA TAE il
R IR 24 T E A MR BREE, HE R0k
Bk, BF50AA, BIZETI e R KR
R OGS R, HR BRI A T B R mE A M
B s e

R EF YR S A AORES, B m R A
BEIR) )25 PR RE , 48 0 21 2 3 2 e =ORE vk s A v
% BN2!:22:24.26283015 - 24 iR Bt (pyrolysed carbon, PyC)
FHIRAP2220 0 3 PR E S B0; M Nextel 312
ARYEri s, aT DO ILAE NHs+H, b B4 3] BN 4%
JRES3OL R AR 0.1 pum. H1T Nextel £74E

SERAIESY, T DAE SR il % LaPO, 120,
2 fL Zr0,-Si0, ¥ JZ VR E C ¥R )24 X)L
R, TCFHRZEN, SAMR Ao 2t B4k
S, WRIETT M B UIREAR, AR 4R AR D s AT
IMA Rz, g e ey, A R8s
BRI S, RIPITEW AR, R B
PP AR B RS, R IRE I
HERANRFE IS M, &R IERIZ M 1,
2.2 THReS5K A

Nextel F1 Nicalon 2] 434 5 SiOC & A5 8 KK 1 2%
Resl TR 2. NETEIETLUE S, EEMEIE
WA R DA IR B m A B, WY C SR
Jz 1) Nicalon/SiOC & 5 A4 K} 1) 5 il 70 v 58 55 0 1y 224 )3
AR 43 Sl 1k F] 232 MPa il 0.79%BY, #5104 C %2 1
Nextel 610/SiOC & & #1 k1) 2 B s ith o F k447
PE43 54 357 MPa Hi1 7.32 MPa-m'? B%; Nextel 720/SiOC
ARG SIS IRk S 187 GPaP. [A] it af
CURIL, FU)Z. Bk, SRl 4 4 HiAin
CERERT R A AR SRR AR K. BTRL, T
Lnsk T 2S5 g, MemtEaetees, »—Jrm,
Wi RA T ES5, iR TS m . A
i 12 PERE K E . Nextel/SiOC 1 Nicalon/SiOC &
GBI RAAE 1200 CBL NI TR RSE, FRALR KT
i AR A% IR JE VL L2 500~1100 °C . HRAX A3 i — J7 TH B
Y+ Nextel 1 Nicalon £F4E. SiOC J:A4k H & 251
re AR T P, [ I 52 B S 1 45 G DRl AR A T AR B 1) 5

[y 20:25,26,28.32]

% 2 Nextel #1 Nicalon £F#£ 155 SiOC E 5+ HIBY h F 1ERE
Table 2 Mechanical properties of Nextel and Nicalon fiber reinforced SiOC composites

Composite Interface
P . K Reinforced structure  Porosity/% Mechanical properties Remarks References
material coating
. RT flexural strength ~250 MPa,
. Fiber cloth . . .
Nextel 312/Si0C BN L. ~7 modulus ~50 GPa, fracture strain Without packing [24]
lamination, ~50vol%
0.51%
. RT flexural strength ~200 MPa,  SiC  packing,
. Fiber cloth .
Nextel 312/Si0C BN L ~7.5  modulus ~65 GPa, fracture strain volume content [24]
lamination, ~45vol% .
0.34% in mud 30%
Ti+SiC packi
X Fiber cloth RT flexural strength ~150 MPa, o1l packing,
Nextel 312/Si0C BN L. ~6 volume content [24]
lamination, ~42vol% modulus ~70 GPa .
in mud 30%
RT compression strength 274
MPa, modulus 63 GPa, tensile
strength 69 MPa, modulus 63 GPa,
Nextel 312/Si0C BN Fiber cloth 10 fracture strain 0.13%; compression (28]

lamination, 45vol%

strength at 760 ‘C in air 334 MPa,
modulus 61 GPa, tensile strength
65 MPa, module 58 GPa, fracture
strain 0.25%
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Nextel 312/Si0C

Fiber cloth

BN lamination, 46vol%

2.1

150 MPa,
modulus 88.7 GPa, fracture strain
0.25%, flexural strength 202 MPa,
modulus 77 GPa, fracture strain
0.31%, shear strength 18 MPa,
compression strength 216 MPa; at
600 °C after 1000 h of air oxida-
strength 105 MPa,
fracture strain  0.24%, flexural
strength 194 MPa, modulus 49.3
GPa, fracture strain 0.47%

RT tensile strength

tion, tensile

[30]

Nextel 610/SiOC

In sit -
n situ decom Fiber cloth

iti fC .
position lamination, 43vol%

coating

RT tensile strength (135 MPa) de-
creases by 40%~50% when tested
at 1000 °C in air, RT tensile modu-
lus (89 GPa) decreases by 8% and
48% when tested at 1000 and 1200
‘C in air, respectively, RT four
point flexural strength (207 MPa)
decreases by 20% and 50% after
annealing at 1000 and 1200 C for
50 h in air, respectively

[32]

Nextel 610/Si0C

Sacrificial C

. Fiber cloth lamination
coating

11.9

RT four point flexural strength
~300 MPa, fracture toughness 7.7
MPa'm'?; after oxidation at 1000
and 1200 C for 50 h, four point
flexural strengths are ~260 and
~180 MPa, fracture toughness are
6.1 and 3.6 MPa-m'”, respectively

The
contains 50vol%

matrix

micron  mullite

powder

[25]

Nextel 610/Si0OC

Wound weft-free cloth
0/90 lamination,
51vol% fiber

Sacrificial C
coating

12.7

RT flexural strength 357 MPa,
modulus 101 GPa, fracture toughness
7.32 MPam'? after oxidation at
1000 ‘C for 150 h, flexural strength
274 MPa, modulus 94 GPa, fracture
toughness 5.25 MPa'm"?; after oxi-
dation at 1200 °C for 50 h, flexural
strength 219 MPa, modulus 92 GPa,
fracture toughness 3.56 MPa-m"?

The
contains 50vol%
micron  mullite

matrix

powder

[20]

Nextel 610/SiOC

Wound weft-free cloth
+45 lamination,
52vol% fiber

Sacrificial C
coating

12.7

RT flexural strength 203 MPa,
modulus 43 GPa, fracture toughness
6.82 MPa~m”2; after oxidation at
1000 ‘C for 150 h, flexural strength
190 MPa, modulus 52 GPa, fracture
toughness 5.69 MPa'm'?; after oxi-
dation at 1200 ‘C for 50 h, flexural
strength 157 MPa, modulus 51 GPa,

fracture toughness 4.37 MPa-m"?

The
contains 50vol%

matrix

micron  mullite

powder

[20]

Nextel 720/SiOC

Wound weft-free cloth
0/90 lamination,
48vol% fiber

Sacrificial C

coating

RT flexural strength 213 MPa,
modulus 59 GPa, fracture toughness
4.48 MPa~m1/2; after oxidation at
1000 C for 150 h, flexural strength
150 MPa, modulus 58 GPa, fracture
toughness 3.39 MPa-m'?; after oxi-
dation at 1200 C for 50 h, flexural
strength 113 MPa, modulus 54 GPa,

fracture toughness 2.43 MPa-m"?

The
contains 50vol%

matrix

micron mullite

powder

[20]

Nextel 720/Si0C

Wound weft-free cloth
- lamination, 70vol%-~
74vol% fiber

RT flexural strength 260~280 MPa

[19]

Nextel 720/SiOC

Annealed at 1500 ‘C for 3 h,
flexural strength 150~250 MPa, shear
modulus 22~25 GPa; at RT~1000

‘C fracture toughness 3~5 MPa-m"?

Two chemically
composed SiOC
substrates

[33]
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RT fl 1 1 183~1
Wound weft-free cloth GPa) dez::z::es nl:()d;lol‘:/s (3(5‘; ai?i
. . . y 0, ()
Nextel 720/SiOC - | t 72volY 11.5 34
exte ' amna ;f);’ vol% 35% after annealing at 1100, 1200 [34]
iber
and 1300 C, respectively
Unidirectional wi
Nextel 720/Si0C - fidirectional wire - RT tensile strength 265 MPa - [29]
composite material
Unidirectional wi
Nextel 720/Si0C BN fdirectional wire ; RT tensile strength 383 MPa - [29]
composite material
Multihol Unidirectional wi
Nextel 720/Si0C . - 00€ nicirectional Wire - RT tensile strength 356 MPa - [29]
Zr0,-Si0, composite material
idirectional wi
Nextel 720/Si0C LaPO, Unidirectional wire ; RT tensile strength 353 MPa - [29]
composite material
RT fl I modulus 121~128 GP.
Wound weft-free cloth . exuralmoduius &
. . o which decreases by 10%, 20% and
Nicalon/SiOC - lamination, 9.3 o . - [34]
66vol% fiber 25% after annealing at 1000~1100,
1200 and 1300 °C, respectively
Wound weft-free cloth
’ RT tensile strength 232 MP
Nicalon/SiOC ~ Ccoating  0/90° lamination, © ot reesrtlrsz;ii Os;ge;g - - [31]
45vo0l% fiber " e
Nicalon/SiBOC - Fiber cloth lamination - RT flexural strength 108 MPa - [27]

Vi A v il 45 K9 A KL, Nextel/SiOC Fl Nicalon/SiOC
A MR RIS R SRR SR WL g 3 A
K 1 /2 H Nextel 312/BN/SiOC & & ki % 138 56 &
ML B IEFAE D . A BT 4 U R IA 30%,
1E 566 C =S AN I KT T BEA R Pk &
AT 7 ERE. &8 566 CA % 1545h 5, RE
RN, OB REIN, ANAE 236 He MR ET AL M T
Pz R PE 41 2% I S BUR I 73 )2« BRI ZER RS
Bl F PR35 N % 4% % B, Nextel 312/BN/SiOC B &
MR AT BRI R B e Honl s B IRAR. Hlsh
i R EWRING . i K RHE, AT c/C
AR R T 4E0Y,

34k, Nextel/SIOC 54 ML HA B AF 1)/ ra bk
e, AHEAMEREA BB (IR E A
MBLI) C & BB AR K, 75 NH; Hh R sl 72 2

B 1 41545 h MR 5 19 Nextel 312/BN/SiOC £ &4k 4
REN B 8 4 U
Nextel 312/BN/SiOC tailcone installed for Allison

[30]

Fig.1

engine test after 1545 h test exposure

AL RS IR > C A, BRI 230, H AT, Nextel
312/BN/SIOC A &K S 80 H S A s vk 5RO
8~12 GHz Ju [l N , 41 441 & )z Nextel 312/BN/SiOC &
HAMEH R B EECY 4.4, A BBFEHN 0.04; 450
CHAL 16 hJ5, rHE BB, BUFET 2] 0.038;
750 CHAL 12 hJm, v HUHE ECRIHAE S ) S BE3] 3.9
F10.02. S ALBR C RN BSECT R, (G
450 CHAL, AL H BN )2, BEim A% 2=
fe. [ 2 MJE = 4w 4 Nextel 312/BN/SIiOC 5 &4kl
f£ 8~12 GHz 5[ A M ZEHL(RT)E] 1000 C A~ HLPE
fe. MTLLE 2], A HUH HE RT~1000 °C o [ Py 38 A7E
4.5 KAPE, MHEBFELE RT~700 °C o B R £FA
0.03, ZRJ5TF% 1000 CHf A 0.06,

5.0 0.07
5 | €A S SN
2 4.51— 0.05 5
S ]
2 e
3 2
249 0.03 3
A —&— Dielectric constant

—&— Loss tangent
3.5 L 0.01

1 1 1
0 200 400 600 800

Temperature/‘C

1000

K 2 AR E T =4E9m 40 Nextel 312/BN/SIiOC & & # kL
I L g
Fig.2 Dielectric properties versus temperature of 3D-braided

Nextel 312/BN/SiOC composites®”
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3 FREFHEIEE SIOC EEHH

5 Nextel fll Nicalon £F4E#H L, C £F4E I AAIK,
J1tEERe R, T AR B, ATV LE, C& g
Z T8 Sic P&l &XF C £7 4k 5 AL I IR
AT DL I £ 4 2 T 2 B S A MR R 2 I LA
o KL, C£F4E 58 SiOC (C/Si0C) & & kb A
AR 1) R T 5% .

3.1 EIMARIER

AHE T Nextel/SiOC #1 Nicalon/SiOC &4k},
C/SiOC H & MBI TIT B3 Bk . Suttor 250°F
1997 45 FARIE T LB B M A PSO Nk, Wit g
LA T )R, KA R F] C/SiIoC H&
ML TR E AR B ME Ny h RN &
A, FEZE R BN R 142% AR BUIEZ K, A
ML EEABUE b, FmE AR . R, BF5R
SR, 1300 C NEMEL T IHAS KA B A
RN, A #1400 CA 224 BN, {H LI ST 45
HAR G, AR AT H 2 AW 2820, Rocha
SEOTIRL SRy i MR BRI R LIS, 7E 1450
C R N, 24 # GE 05 24 1l SI0,N,, H RIS £E4T SioC 3
A R B AL 5 S N, AEFLBRZ AR K B AN, B £F 4 52
FIFEREZI M, SR ARG ERTR, SR
1 15 MPa.

B TR TEORL, Goerke ZEPMIZEHI % C/SIOC &
MRS RGN WC TR, Gumula 2Bl R
Iii] 7 25 0 RN 43 1 45 R 1) PSO g JEURHEI % C/Sioc B
AR, AR OCTE IR 23 i 2 L2 RN S A R
ML R AR, A1) IH B A SRAF U 10 ) Pk Re . ELIE
SEIRAL R 7 24 1k RE IR IR A2 I 2% L dE R T U )2

TEEEXT C/SI0C EA MBS IR 25T, &
R KRS 5 28 AR A 4% . KAt R A A 7= 1) s
BrRgisk, #IEEE T ORI R % SR 2
Kern“Y & Gadow™ &5 38 37 T i £F 4 W 3% 45 38 22 15 4%
RIMPZMESA RS, KO LBRERMAL BEBURE
WAGIRAAR . T, 206, PR, Pl bR, |
BRI R DT PEANE ST T T ATHE . B B R 2
Jo S EPUR SR BE S, AN [ 0% 2% 1) 2 K A4 X
SOk B S B BUBREAN ], A B AR R 2 AR R AL
VLR Z B % S8 K IR 2 B AT 4 9 58 O 4 A
&2, DL PSO b J5URhE i 56 UK 42 B R R T 20 4%
AT 2 B AL 2 1 C/SIOC EAMEE, 4 K,
FHIRVR 2 R e w2 AR o i, DU sk
B CsoRH 2 AR IS W 2B B, o e ek (R
BLEMBER ) WRIZIRZ, HAG & e AR 2443 2 1

SiICN Ml SiOC ¥ ). Nair 25U LIACWK B (1 poly
(acrylonitrile-co-methylacrylate-co-itaconic acid) , Efl
PAN N J5ikl, & C Zdifnkindgl& PyC )z, Wil
PAN WA IRZE L, RIELLE B 11 PSO 4
JRORF 28 5 SRR VR i 24 A L) 4 15 21 C/PyC/SiBOC &
G WEFCRIL, PAN ZZHKE 1500 C 24 n] 43 2
f SRR = PyC W2, 4 PyC IR)ZEJEN 0.5 pm
I, SEMEH SR N TCIRZBT 1) 63 MPa i #1&m
F] 163 MPa.

FHHER)ZEX T C/SiOC H A RL 7 24 1 BE 1K UK
S A e 1), B AN H AT AR 1 I g5 e 25 e 8k B
413 MPa*"l, (HERIE FEALA 750 C, BRI FEAAIER
e Bk (800 CLL L 5E4af&Al), st 900 C
NRR, SRR BEFIZ) 260 MPal*, FLL, A bHE
SEREEHZE . 2R T8 BUE T 25847 484 ITRE
oAk, LAIRATHE i ) 25 vk e
3.2 EHA#MRER

E 2 A A AE [ 9 B R TF RE PSO #e 4kl 46 C/SioC
SAPRHREFEI), PN %5 T Wik 4E 0 . RIBUK
BT L. 2R T 2. PSO 4L &%t 5 &bkl 46wy Ak
BE RS mi Sl 5 [ A GV B TIR 2 . 9858 4 A A
CF YA S 1 AR 0N LI I AR, B A BESTER AUG
W YE A e Ak . B T 2. AR
e R M A

H i, C/SIOC 5 G M Rk 2 i 25 i 3 B2 ml A2 e 7
300 MPa UL I, f@minlik 500 MPa, Jf 200 H #L R (
PITE Wi 24T o AEEAHEL T, C/SI0C H A MBI BT
25 ORI A 1250 CHRIE 1 h S 4EFFARAE, 4 1300 C
IR 1 h 5 RERS R HF L) 60%7) 78 IR WS PEFR B
U Msm A 1400 CARHR 1 h G AR FRRRGE , 4E 1500 C
{3 1 h JEAE AR EEZ) 80%*), £E PSO W5\ Al JLE
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extendable nozzle (b)
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Research Progress of Fiber Reinforced Polysiloxane-Derived SiOC Ceramic Composites

Chen Yaqi, Ma Qingsong, Guo Lei
(Science and Technology on Advanced Ceramic Fibers & Composites Laboratory, College of Aerospace Science

and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: As an important part of polymer derived ceramics, polysiloxane derived silicon oxycarbide (SiOC) ceramics have received
much attention due to the high performance-to-cost ratio. The research on fiber reinforced SiOC composites is a milestone to promote the
development of polysiloxane derived SiOC ceramics. The fiber reinforced SiOC composites have made great progress for many years and
show wide application prospect. In the present paper, the current status of fiber reinforced polysiloxane derived SiOC composites is
reviewed from the viewpoint of different fiber reinforcements. Then, the development proposals and key problems needed to be solved are
proposed for the high-temperature structural applications and function expansion.
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