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K4 EREDBREEEAMEHRA T 2E®
CVI 3l AR E 48
[ , I . I ]
PIPL % [ cvIiPPLZ } [ MITE " cvirLE
CVI R fbak |

VORI (P73 A PRE AR S HLI I 5 BV A PEREBFCHERR), HAIES BRIt
2, AAEPIEER BN 2 L2 : 3P0 PMC & L, A HHIA
i R LA B AR

MY EREEEMRIIN T T ZFEHKKREBIE (Slurry infiltration) F7EMRK
- (sol-gel) Wiff, HETMEESFERMERK M ERE, RKRBIERGIEM
ZMRHAEEES SMRIRTAIATI %, S MsIEE 7y m B A HERE,

29 KILMFIFIEE SR # L2008

RERIRBIE
(Slurry infiltration)

HILE A RS IIR R T2
Hlfr S 4ETTRR, 2 0)H
JEHERAEREA (1), fEARE
LS AE iR AT TC Rt
R ERE SR

il TZH PMC il 3%
THTES, BORHSAH
1o RESSRFAARX CEELRY
RELHIE i RIS A
B

TETHRANGRES AR T, T ARk
TR, ARG, S
B ARSI
b, R B TR R A TER
SN IR AR AR A P

VAR
(sol-gel)

KA AT BB SR L
BRRBLYENHIE, R 4Eni
AR TE 2R AR AR PRI,
(P B R IR EREYid 23
b, ERRBYVHE, IR
WHEE, RABEEE T M &
THEIEAA,

il & '/ R mE
AR IR, W]
T il & 2 2% AR B
F,  SEBLE RS A,

LRSS 2 T BETHERI R,
AR HERT )£ PR RE.

BORLRIR : (M %52 S M RHE T 2 LR S5 &R & PRI IERR S e ), FR LIRS R 52

FPRLIE S IS E T R A

WEZ RS
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BT &/ SR EE SMRIINAEMERSESRAEREHENZS, R,
DRPRIRBENEN LT ZNMREMEESME (PMC) WHlERERMES, WHE
AR, |EREEE S RERISEREPRELLT PMC MEE AR, HK
IR 0 PR P 45 25 R J B AT R S AL AR 2 A . T Z2RE AN ES S EE
E R & AR K& E SR & R B, B AFREEE Tl E
B

5 SACYIRE 22 & pORNR 55 B o E 1

Standard PMC Processing Steps
— 2 | w0
Fabric Prepreg Lay-Up Jiockve
Bt O ¥ 5
= || B e o (e
Filament
|__Filler | Tow Winding
Vacuum Bag De-Tool
Ceramic Processing Steps
AN /‘\
L0 it l | -0 —
Final
Ship NDE/QA Machine Fire

PORIRIR: (PR E S MRHENT S RSN A5 G T & R R UERT 5 HE ), R ATIEZ7 T 55 it

v DURRORF B R e T, FESE SHRDRA B —

B IE SRR

FPRLIE S IS E T R A

P % EE SR IR & & EMORHE LR SRR BBl T — S IR, &
900°C % 1300°C WIREXHA, MELE EMRRERE ERMEEEE &R
fF, FAEBTERESSMEMRRER 1300°C DA ERBRAPBAREBERFIKERE R
[FIERY LR, (AR SR BE A SRR LR E N K|, MR EE &Mk
CEASANMNE, Hit, MEES SRS ZM&SEM R R NE 2 i,

WEZ RS S5 RIBIE S Z IR R st WS
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K6 B9 2E 385 &5 bR i iP5 e S b i 256 AR & s bR R isbe 7t

50
40 %
30

20
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WIEEE &1

- 2R
Y REEEHH
7
“%,% G EE AR

C/C, CSIC, SiC/SIC, OFC

200 400 600 800 1000 1200 1400 1600

Temperature 7/°C

BORLRIR: (Wi &2 ah il SICHSICE SRS BRIk R R G & SRR ), HHIESF

W5

iz LR F U T R AF R E R R ok, BRES) TRREEE SRR S
£, EMEIIR, FEREEESHRRISIANRE T &k & 5 i 68 /1 % PG RR FIER
HIFEIS, EXIARIERAE, S EREMILA R E T i T ik, MARHEREEES
MRIEE R RER TR IREE N IIL S, (15 HAE RLEBE MM 410 F 15 2]

TTHZEIM A, BRI

, FRESSMRIBIZ R T M AREAITRE, fRE

R SEMERERR RIY R R RIE
F10 B 2R AL 7 PR B0 B LA i

RIFIGUR | RO

MERERNA

xR R MERE R A RO R, At IR Z 2 1600°C, 35T
BRI AR IR L REASIAE] 1350°C DA ko FEFR mRCR AN REWS 727k
NOx, CO 30%7%1 20% Ak

PAREC AN N ARAR AR AHIR iR AE IR E] 1400°C,  REA RUR MMM RCR,
IR RAHTEFE 6%, MK NOx H= 33%.

fii s ek
IRECHR A
HE=HR A

HHA&SZ 1000°C M, MHELEESRE 60%, HTH i ZaniLHE
ASHEBEIN HI R MERERE A BER TR B RE T

iR REE

PR HAE S E R, ERSETH SR e, T PR REAY [N
LREMBRER T EAE 0.3-300GHz RN HFEEUNT 4, SrriFe/)
T 0.01 DACRUEHE B MERE,

FPREZ WESE R A WEZ RS

S5 RIBIE S Z IR R st WS 25



& RIS

AVIC SECURITIES [MEZFWEFEHR S ]

FPREZ WESE R A

PEI B AP ERAEIN B B AR 2538 1600°C FY i i 7] I 75 ZE 3o S Ak e ke A

SRR
KA 00, X BeE AT R A ARG R,

(R (I A S 8-10dpa HYFH FARIRT AT R 1200°C
T | ORI | R, AR AR R, RN TAERER AL 3.5
ug/gLi. 1000yg/gB II5IE B A RIS o,

i

&e
&>

BEEMEHBA2TTVKTERERTE, HERARRIE AT 1-2
IR 1, TRASERMERERIRIE(IR 60% A E, [RIINAE 1500°C M A5E 1,21
BEPEREAN R AT,

e PERER

IR

ORISR : A TUE 27 0T 75 i B 7

(—) Wiia S < iof v dak RE ) T 0% 5 i T A T fiE

TE it 25 UM R B & PR B A AR IR D E B R R ML, TENUIASEAY 75 TH I8 K BE 42 HY
HEMESASRE, MERSNHLTT HE NG K 5 &Y E R sE IR A A RR,

H RTEON AR IR 2 K s LR AR EWEIS, SRR — P RESH
BEEEL, MEEEEXZSBERERRET . WA DREEE ST M
R RRER . [RlitE, SR B EASHLAYZS 0@ BN SRR A8 12 21 A 46 & 1Y 75 R AR
S, AT, AROKPREEHE /D 7 B 1@ A i 8 AT AR S I AR B R R, itk 7/
BT % BR RN = IR AE I SRR, I &R & i R EEEFEREEE
BFEHE B ATHINE 2L RIS T R IE

P& SRR IL ST & im RE ) R BRI E KR, IRERINA, TR R 1A
M-Fr. IRACEE T A, IRECH SR, AT R /EE A RAESN LR, IRk E KA
FoE g Fm R R X H N T .

1. BAGeiRF: SiC/SiC MPRIREA b ma kbt < i Lk

iz R AR E R EAZ SR, ERMNTT. KRR AR 3w 2R,
KA 2 B SO TR KRBV BE A1 RR (RS54, B T F #imidh T 1F, RAMEEE S
AR = B RERA 48 = A /) TAR IR E AR B SRR, B 1990 £E4, EH,
ZEHE, #E, BAFERERREE M RIRREHAN TEN AR T RER,
EEIERZS: A AV S

TERZ IR B FIAFRIN A Z IG5, GE AR & & CFM56 Rl £ 2R E Kl
BEMARSER T GEIX (KE 777) RN LM TRENA, HBRRER N GG
AhKIGRIEIRA SiC/SIC AL, TR St A LRI RN R T XA Z S'BIFR,
Bk NOx #HE 25%-30%, ARUE&MEEL HEE 150K, RIHMRHSIEME
RE, RUE4ES T RIS EIERE. AT, MEEE G FORATH K BT REPA R AN
TS FF 484 2 B 48 T2 A 2 R LA R B IE 1 77 [

WEZFFFEAR W55 R BIE Z JRRBHH RSy
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2, WREETRE: ™K CPL C919 1 1 B e IE 5L S AP RE AR SM IR
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EATBGERTR | Z3iHAE  KHLELS o £~ R
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C919

ORIRIE : (P& EE S MRHENT S RSN 5 &

VORI GE AFIEM, rhESHr s
“n & WU HERE TSI, H LE 205

PRIMECHNERSN, EPAMET 2 B AOBE A th IE AR AT =2 I e R P R B SRR
REFNIENARB, BAr, REEEREEESPRIREH AR SR Tt 7
QSEAKCE, AT RFS R ENUR S sl DN R &0, R TR KA
Vg 22 SARHRIEH S TR (LR, JFT 2022 £ 1 A 1 H, EHIEKRMZRT
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REeH .
R TR
R I i &2 51 7
WRSM | EAETAERY: | B AL
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VORI (B A bR R 3 WL F 5 E AT & PR UERF TN, oh T UE 25 57
3. FHEERAE < 1) B ) B O R AR R Y BE DRI R R

HESE N FERMER KL KITHESIZXEENER N FER WIS,
RS IR S R SR IS SR A A — B R A IR MR, BT R = TAEER
BES, EEGR AR ETCEHERFGN 50%, UENRBEET %S FEE
KHEESRES S, BRBENLERREESREES ST NS E KRR,
A SRR AR IR R AT, SEENREIRE S, FmEBG T80, 4B
TEFRIRRA, N TREBERAKSINBBRESGCNEREGTRRELINNER, 8 20 H4
80 FATFF 1A, M & B 5 & MORHE Y Fr fE B Fr 9 fh 22 B A T M53-2 \M88-2 \F110 .
F100-PW229/220 J F414-GE-400 FZER L&, HESMELE, HT SiC/SiC
MR E AP e BB B S PR A B A R R I 14 R LRI I B o3 i — A 1A BRI % R
M % EE SRS 2 A SiC/SiC MR,

RA KWL E, SXEIZHNLANSESAL B AR R R IUEE G RS
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REHEH SR EA S CYREEESME, BREERERES SMRTUERK
R B2 73 R

BI10 %% F414 S8 P9 REIEE & MORHIERIRTTE FEI11 R&h Passport20 i JHF8 2585 & MR- BT
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M REESAMEZ BRI R EZTT A, BETENAT WTaHEREER AN
fid e IRBHI . R A T /4R O S R A R O (R PR LR S R IR (e, 5 &
T RATas BB HE, AT, MBI ERSLRIRAEEZ. B8 F RBP4,

1, REEL: R HftEPiRe )
FIF R 10 85 LB R 5 7 4 P B 8 7 AT 58 I P S A 8
BT BT R R AR I, AR R S S DR LR B 5 A PR B T 4
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P12 B 2385 PRI SR SR 8 e eF 4k B PERES R K FI13 [EBiRHER &R IESE Si2N20 14k

Space shuttle radome _

§§" e &= BN
2000 & - /
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1 800 s
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3 ALO, -
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fé 1200 2 \
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= 800 e > -2 / \‘.\. /
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09 2 r 6 8

Velosity/Ma

GORRIR : (Rl L ROE AR B S ), T IE S PORBRIE: GRiR FRAE M R IR SRR ), A TIE
filt R
BT, 42 HAim e E N B R &SR SR E R e 48, (B4 S e 4k
MR E, EREET 1150 CHNERXENSENER, SEERERRI TR, XN
TRSIREZNREIARE, ARG ENEERFINIAR, ERRSRE, PR L

MERERRER DT TR, LR DAL 7% e, P AL Tk R S5 A M e A i &AL
RACEE, EEFREM S LA 4E, RACH, RIACEMEME=FEANEEEES

E-RRaRggEEEMRTZEER, #
B 0 2 1 HY 50

13 HPNHKBLE WD PEHEE 5 ORI BHIEE

MR TR RFFBS TR, 2 LR,
—RSIRER K EE SRR 52

RER: SiBN £f4 2 A R PBSZ Jekik
BN £f4k BN IR R
SiBN £F4 RACFIGRRK
RALREAIKLE SNNWS PR
RACHZKLL BNNTS CVD

xS EpNES BN/BN H &+ PIP
SiBN/BN H &0k PIP
Si3N4/BN & Atk PIP
Al203/BN B &%} PIP
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TR RACREG KL SNNWS RAESNEREA L
BN #f4k THEFHER AL

LLIZR Tk B BERA 78 Be Be Si3N4/Si3N4 B A#k PIP
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3D BNf/BN & &#% CVI

BN/BN-Si3N4 & &% PIP

Pl Tl A

Si3N4/Si3N4 E-& K CVD/CVI

BN/SiBN & &kt CVD/CVI

BN/BN & &K PIP

RSB TRBIN | BN g LI IR L
SIBN £F4 KR LA 220

F14 wyiiim e bR 2

GORRIR : il L RLE AR WS J2 ), P UIE 25 T S Fl

. BB . W ALRERE R I P 2L AE 1800°C BA_L T Bt
(LAIIRTE

C/SiC "Iz AT &, RIZSEINERART B0, 8 e i e B B AR U B A
& BB 22 1638 S5 R AL, F T R s AR MR 7 &0 1R B 8 0 T8 R, P,
PUbEih, PR Th M R AT Y= iR ) 5 MERE 5 75 H A & 2K

DAEENG, BRTEANMRESREHHAGIMEEZDNAEED
(TUFROC) FIE—£5# (RCC 3fumemittkl, C/SiC, SiC/SiC), L& RRIMAIA R
73 AIRE BER AR C/SiC MRS R T ZRI M A, iEE R C/SiC M RHMKIE & 31l
H O HEA AR E AT O &2 B RITER LIRS, BEPIL T RFE T EXRE ML
T C/SiC B &MLl s A AL 3 Al S A0 Sk #E R HE R I RS

B4 FiR B 2258 52 5 PR B ok

s i ; il 32 &1 A/ H
TUFROC 0.4 2 2000 ke ik
RCC
(e 1.6 6-12 2300 Joeiht
D \
C/SiC 1.8-2.05 6-12 2100 (KA 1923) | behh __‘Ah%&“mpuuh
SiC/SiC 2.4-2.9 6-12 (K 1723) femh

VORI (C/SiC B ARk 2 AR K b

PORPRIR: (X-37B R RATE R BUARBE TIN5 BR),  FRVTIE 27 B 55

FPRLIE S IS E T R A

FIBRARD, A FUIE 77 i 55 T

i v P R T T, LR PR TR KT A s AL BT 70 A B 7 45 ) ) 3R T R R A2
M S & sh ERSBhRER, R R R R E ATIA 2000°C AL, =S 89 000 2B
PRPRIR RS, SR A FE R PIRCERER G T EFE ZIRE R, R, BERER
EE SPRESON T — KB Z SR S BBk £ 2 —
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5 B — W BRI TR ARG 7 S5 A BRI 4 =

KI15 Ultramet 2] JF % 098 & i B9 28 38 5 &5 ORI K < 3R 1

VORDKIE: BN S A PRI IOIIE), b UE 250 508
3. ZRHBLETH R C/SiC BZIK R B, 8% L s T B B2
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HRH N AR
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REia®

RAEGUR BRTE Mo EEM RN A, MEEESMEZETZXRE, MoEKE
EEMBERMECREZ2HTFAAEENE G, EFER, ESFHEEEERE
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BNz, TERBESUSTEEN S M A TR IR 2] T2 R,

BAEREREAES O 4e L iE (SICE/SiC) MEEE M RHAREED
TR SIS S R B RHR RN W M T AR R A 7R 5K £ EL IRE
HAFEZRE SiC/SiC BB RHH LI EIE T HMGERE, HPEE GA Uk
SiC/SiC #—F N T #i/kiE (BWR) A DUEURRI TR T Ik 40% I /8. TR
EtB7E 2020 #0 2022 53 RHI5ER T B EWHHIE SiC/SiC HRER ST RERZ RN
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FI17 FaEEREA SPPRUT T i K R BLHERN SiC 36 % IR R 58

WERIPR
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(300~500 pm) 0 SEEIEe MERIFE

VORI (kAL 1 W B A R AR A S N HE USRS, P BIAR D, AR L UE 23 F 72 T

bR B 72 B S H A ER AR B R A T 2 A BT RURT =, EBZWTRAESS NR 5 iR T
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FERACEHE TRENBICE., RIS LME> &,

FRiEEA T IR R 2 B SR T R M B, BT R 51 AR AR
BRI (iR ail, BIRERE) BT DMEMR R &S & PR &SRB AR
S NHEREVEM RO R BN REE SR T8 5

A, EF EETmS5ES, BB SRS, &M, FEEER
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