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SIiC/SiC E &M Rl E45aE BN FHEEKEEMIT AR

oW, Wi, AtiEsn, CEIER, Bete, £

(REFRACEB SRR AR et S S EVRH st =, b3 100095)

# ZE: DL BCla Al NHs ASCIRARTEIESE R 22 SiC A 4RI PIFI 45 dt FE ) BN IRJZ . 7E 550~1000°C*T BN /2
HEAT/KEE M, SRR 02 8%/H20 14%/N, 78%, S ARFiHE 6cm/min. 950°CEL LA &1k 0.5h, 455 BN i -5 4
Wisk; 700 800, 900°CJE 1t 0.5h, =4k fnE BN s/ 7l 10%. 37%. 94%. fik4h fi/F BN 7F b m4h it BN fik~150°C
BHELRE T B A) R A KPR . SRFIX RN R S5 SR BN BE1F T3 BN R EER, FHLUbH] &R R-1E2
T2 SIC/SIC 468K T 1300°CHAT 100h LA b 7K AU iR e RE 2050 B 2 R R . I AL o3k HH AR Y BN
TR LR B ik, WD 2mm &, WEESSE BN BERL, SNER4EERE BN Sk Eiamhf kA 50 &
tbo BT SIC BARRGRY, SR BN Fi 2 /KEE s R 8 A LN FA4ERTEER BN B2 ARS M
BN RELH AT A ZE T, (K455 BN X4 BN 23 TRy EH .

KiEiR: BN; CVD; 7K&EAML; F)ZE; SiC/SiC

FESES: TB332 MHAFRESRS: A

Studying the water-oxygen corrosion behavior of BN interphase
layers possessing different degrees of crystallinity in SiC/SiC
composites

Qi Zhe, LU Zilong, DU Boshen, Al Yingjun, YANG Jinhua, JIAO Jian*
(Key Laboratory of Advanced Composites, AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: BN of two levels of crystallinity degrees were deposited by BCls and NHs on the surface of continuous SiC tows.
Water-oxygen corrosion of the BN coatings was carried out at 550~1000°C, with a gas content of H.0 14%/O2 8%/N2 78% and
flow rate of 6cm/min. For corrosion at 950°C or higher, highly crystallized BN is almost run out after 0.5h corrosion; 10%, 37%,
and 94% of BN is run out after corroded at 700, 800, and 900°C for 0.5h separately. Poorly crystallized BN could be corroded
comparably at temperatures ~150°C lower than highly crystallized BN. Melt infiltrated SiC/SiC with BN interphase layer of dual
crystallinities was designed and fabricated. Static fatigue test was carried out in the water-oxygen corrosion environment at
1300°C for more than 100h until fracture. BN at the fracture surface without any pull-out effect was totally oxidized and
vaporized regardless of the degrees of crystallinity. Two millimeters away from the fracture point, the inner highly crystallized
BN was slightly oxidized while the outer poorly crystallized BN was partially oxidized and re-crystallized. Due to the protection
of the SiC matrix, the water-oxygen corrosion rate of BN interphase layer in the composites was significantly slower than that of
naked BN coatings on the surface of fibers. BN of different crystallinity degrees exhibits different oxidation behaviors, and
highly crystallized BN could be protected by poorly crystallized BN.
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L2 A R A ARG s B AL eSS (SIC/SIC)
HAEMEE— B &R Prab &R
HMEILSL, SiCISIC B AMEIEZE AR 2 SiC 4
4 JHH 2 | SIC AR FIIRSE R 2 (environmental
barrier coatings, EBC) 22k, HILAPKE
E YKL SIC &k 4L IESE R 22 SiC 2414
it SiC AR MBARUP K, wLLIg5E M
BEIER, B 1L AR A 9 EHERIRESL, Sy
ELTYEMIX —E S RIRIE, FEAELTYER
Jeiil & HA ARG Z S TINRE, %
AAREEEAMER RO R EE. FHEE
SiC £]- 41 SiC Ak 2 (Rl 45 S et N 59 45 5
1 SiC/SIC & & ARG FIG AL K355 2
KEEMIEM . B4R, M SIC/SIC EEME
FERL S R B RAG ( b CLRAE = N 0O,
etk 22 1) A BAEUS Tt 512 RHER R R TR
B RS AT A, BRI SRR E IR
[14-19]/;;_}0

FARFI EBC iRR)Z W2 T SICISIC B &M EHI
AR LR [FIRE, RJTER, AKFEA
AT e MRS NATREA R, ST AL RE T AT
BESHI AR E MR AR RN . R, ST EM R
MPUKEERIERE, e TMEHTELRE I T
R 2R BNRO2UE iR (PyC) 22241 HA 2
Wik, JEHEMKEER S S, RO RE
5%, EHIEARHEMEL. PyC MtisE LR
J& R 400~450°C121, — 5 Fi 1~ i P S AL O PR 5%
BN MiEZinAiREN S L, —BIANHAE
800~900°C 1Ty B A 5L aF Pt T i = A AL I e
261, BT L@ T R LA M S R K
WAL RS . SRTT, BN £ TS L3Rk
FKAE P IR 23 A R I AL (passivation)
S Cactivation) [EAAT A THEIAEEHI
BiALAT IR E T BN B AA (B203)
7t SiC/SIC & &Mk F BRI IRE T B AR
78S 5. MYE White 25750 5E /) 1220~1641K
T 16 N S ZE SR HERD,  1200°CHT 1350°C
T B2O3 25BN 4 1.5Pa 1 19.6Pa. — HA /K
AL, WS KRB KGR . S FREe
AN S BT I B B R SR h IR, ALK
SEEANA . B0s 57K N HIF=PmiliiE (HBO,)
FER (HsBOs. HaBsOg) ¥ AR, s,
KA B2Os X BN AT AL /E AN R AZAE, &
AT N G, BPEAG=AWTE R, BT BN
I 75 H AT A

BE% BN St ZH LRI N . HAE

AT RICHIRAE E KSR R AT 9 5| ATkt i
I HLE S (B, AN[ESCHRIRIE ) BN
PUKESE AT N ZERIR K. X—2&HT BN
PrEiR /K AR hrRe /1 5 (B st
) BRI 1@ H A, K BCls-NH3 Je IRk,
£3900°CLL FUTAR A BN NELE BN (t-BN) , 4
1300°C LA EJTAR T BN REIREE /I /N7 BN
(h-BN) 3% J7 BN (r-BN) , PFPE 2 [A] 3T
RN IS ) BNES 361, 7R3 s X Ja), [
EUTRRIER$EE, BN 456E (i 5ED) o
mALRCT AR R ) AP, %
AT e 4 A . KR, 1 i 2R
PR T SR DLGE & ) R R — HR AR R R
PR AR A7, BEAREAN TR
BN %25 2% A R SEFR 0 BN Fiii 2 A A
FE&EA —ENZER . MR R X G S i
RIRZP YL R T IR ZR0, PR HER
B RI0 B2 5 s R A A RIBL SR (R 2, R
MEPRR R EASE, RERENERE
1000°C, P 2 At & AN AH ]

ASCERGE BN FUTHZ 25 5 5 S5 PuK &R ik
e 2 [A] 1) 50 BRI AN B 1) R, Sfed i it
R B 2% T AR RSP A BN S 2, @it
2 PO G5 A R AE T R s L A R AN R 1 45
i BEMIWETE T R4 SiC A 4EF 4R BN 7
[ 2 PR AT h ke, K BN S E MR H ok
BHEXTE TR BN FHHZ B a1 =R . &
Ja, W IFE R 2 SiC A 4ERHEHI% T —FNE
maimE . ANEIRG RENE S BN S EH 0t
FHLAE 1300°C/K SEIAETFE A GRIE H B AT 9 6
g JIE 2R S 2 I AR G o 2 S
TR A A R R

1 SEE&IT
1.1 MRl

DLAE 2 S P39 Cansas3300 A& 4L £2 SiC
Y R, R SR L2 e R«
SiC £F4ERIfiH| %% BN S22, ARk
Y5 T2 4% SiC/SiC B &1k,

111 BN R @ &% &

KHABEXA/NT 050mm>&00mm 5 2
WTEE SRR 22 SiIC #F 4k (48 2 50 W 37 41
Cansas3300 ) KPR BN Ftifi)z=. Jeiikik=
PR R FRRESAR SRR A SR 1 R, UL
FUPvA X K 77 10040Pa, JTFIEE 900~1300°C,



CRYELT A RO X B B TE] 1~5min. 23l 3TAR 5 Fh
Fedb: mghdn BN FUH)ZE, 45N BN-H; K4
i BN FLH 2, 4’5 N BN-L; W)ZE450. SN2
K4t BN Fti)ZE, %5 BN-H/L; &4idhfE
BN FEY VIR, 4%'5 BN-H’; K455 BN FH
WY, 445 BN-L’. BN-HF1 BN-LXH 5
BN-H A1 BN-L AH R BIUTR AT, TR E
TUR SR X PR SEF R A, TIRREEL
Imm. FRPEE S PR EAER 2
%= 1 BNHRFIEESH
Tab.1 Preparation parameters of BN samples

SARAFR A% W/ (mL/min)
BCls 99.999 100
NHs 99.999 500
N2 99.999 600

% 2 BNHAMR
Tab.2 Properties of BN samples

zi e R
BN-H SiC £ 4 1300 200~300
BN-L SiC 4k 900 200~300
BN-H/L  SiC4f4k  1300/900 400~600
BN-H & EA 1300 ~lmm
BN-L'  &5E A 900 ~1mm

1.1.2 SiC/SiC & &##H41 &

BN-H/L i AL 22 SR IO 2 25 Ok
PR, RATRE-EE T2, &, b,
R A S D IR 4% 0190 HJZ= 1) SiC/SIC
SR8 39,

1.2 KEF X
121 BN R & &6 38K A4

KA A AR, CANIE RS ik
(oA BN S E R 22 SiC £F4ERE b . /KA SR
A 02 8%/H20 14%/N, 78%, H/S AR N
6cm/min. FHR P BOE A ECPT 1 BN A Z
RARM . KB RZIE R IEAKE AN BF
AL B JE A5 L N IARLE S oF B AR BRI . AN
JEE s 2 ASPAT RS
1.2.2 SiC/SIC & &#H#H69 3 iR K H S 1

TE S R RIS b 22 38 240 SR I A e
fil, AMERN A IE, B . BN
T, R LA iR e HARE bR EE B AT MR .

IR 1300°C. KEIHEE 1.2.1.
1.3 RIEFHE
131 TEMMF

i BN FLHIZ IR 22 SiC P4k E TR AR
TG 2 50 0l R PR n - 4 Sy R ik fim -
LLANENE, W4 LECO OHNB36 A A it
o BIREFESL, FREL 10mg A4, FmdidgiEm
FIFE TWAIEREAR T . FERTEIMA X SRRk
) S UL B 0 0l e FH 3k SR L AMEE I GE

LA AL BAIARIAE 750°C Ml ARy BN
FHHZ IR 22 SIC 274, MM ERRRIE e 2 )
TEAS o K BRI RS (inductively
coupled plasma-atomic emission spectrometry,
ICP-AES) M5EMi ok &, W# 4 PerkinElmer
Avio 500 ICP-OES HLIEH & 55 5 114 K S il
e
132 e T R4

UUUE BN FHHZIHR 22 SiC 444 FART)
DiEl. SEMRELU)TIMSHE, 38K
FEFHRHEE ARG ESEME b MOLErRXT
B oW S HIBTEH DAKY 5 HL- S Rk . SR A FEI Nova
NanoSEM450 4 fi ¥ 2 f8%  (scanning electron
microscope, SEM) MLIFE i o A8 — X HLF (SED
Fiz, ETD A1 TLD faill#s, hisk sk 10~15kV,
HPERF 4.5, £ 5~6mm.
133 #HET M

T %18 H] Thermofisher Scios 2 ZE A 1 iR-
I # B A8E (focused ion beam-scanning
electron microscope, FIB-SEM)XUH & i il 435
S H %S (transmission electron microscope,
TEM) FEdh. BT AR Ga® B 1 R B s s i,
JE35978 30KV . i H SR X Sk 2 AL B, SR
B S E S E TEM SR E, IFHE TR
U THE 22 FELBEIZE W] o A i ) % 5 SZRI% N FEI Tecnai
G2 F20 i #eds ) vl A AT Ll LA By et
R R A . WA I IR LR 200kV . 5
W14b ¥ % Digital Micrography #cf, 3.7.1 fii A
1.34 X &AMt

BN-H’ A1 BN-L* & HL IR O R,
Bruker D8 Discover X HFZRATHACREE X B 2k47
4} (X-ray diffraction, XRD) 1% & . 154515 FH 442,
20 ARG 10290 K 0.025 HiEEZ N
502 .

2 #HR5E



2.1 BN REEHIZH

43955 BN-H Fil BN-L PN FLTHE R kAT
7 SEM A1 TEM RAE, FHXTREH IR BN-H
1 BN-L#E4T 1 XRD 4347

S AR A A SEM BRI 1 R
PR R LT AT S Y JE B ¥ 0 200~300nm .
BN-H (A HA B 02 REFIE, R H A B
I ORGSR . 48R BN S 4R 4R i
17, AR A, g 1b p e
ik FTfER. IXFEH BN-H B —E R M.
FHEEZ R, BN-L A L0 5 A 2R 4
R ARAT TG INRL, B IR A . X R
BN-L A REAH A B

(@) BN-H, #m
(a) BN-H, cross section

(b) BN-H, &
(b) BN-H, surface

(c) BN-L, #if
(c) BN-L, cross section

(d) BN-L, R
(d) BN-L, surface
K1 BN-H I BN-L A1 & &) SEM ElI%
Fig.1 SEM images of BN-H and BN-L,
cross section and surface

FHIZEI R 77 TEM B Al AR
5 AT EaE 2 Bizs. BN-H #5455 TEM
EEH N AT . A7 —E 1t 31 (002) fn g 25 SL
JZIA]EE 0.337 nm, KA ERRLR ST 10nm B
(el 2a m, BKHIERIKCEELE 15nm 24
Ak B8] J LA T E TR It M HE A8 4 f
AT BEE, BN-H &R R A E — € i H
AR ATLLAY, BN-H & —Fhiz-F
gagidIt BA — 24 ER BN. BN-L [
(002) 2 [A]FEZ) A 0.370 nm, &k R ~F i@ 76 2nm
PAN, HAFERR > ToE TEIX I8 (1] 2b o i S
PR IIZLE A o AR RS, (002)1H oA
BERL, RARBUINATHN . RUIERITCE R HZ
[ EEAAAE—E I 70 AT . AT, BN-L HAT it

R)ELE 2 TCE T BN HIFHIE

(a) BN-H



(b) BN-L
K2 BN-HAFIBN-L [I5E450# TEM EUG R A Bk A5 ¥ f5
KI5

Fig.2 High-resolution TEM images of BN-H and BN-L,
and diffraction pattern after Fourier transformation

BN-H’ il BN-L’ff) XRD & Eu1& 3 fizs.
BN-H’ {3 AT ,(002). (10)~ (004). (110). (112)
H1(006) fiT ;. BN-L 3 B A 45 (002) . (10) 4
(110)FT416 . BN-HF1 BN-L 3% H GE FHTHY
(100)FH(L101)fiT 5 Ve, T /& - B A HI(L0) TS U,
VL H AT RE A 7EAE AAER ABC 252 Fh 2 (A HE
B 70, (IR FEA T 2R . TR
) —2 k% CVD BN K2 [a1HEE 5 04 Friik
iE. fltn, Plaisantin 25\ A #4510 BN A2
TEEZ577 BN 4544, TAEE St ERGFREINTT
BN, BN-H’Fl1 BN-L’ (002)/2 a4 519 0.335
nm 1 0.369 nm, 5 TEM #/iF BN-H 1 BN-L %
2 #) 45 5 0.337 nm A 0.370nm #2454 . BN-H’ )
(002) JZ [l BB 2 J2 R BN | 248 J2 7] iR
0.333nm. BN-Lf1(002) -4 )2 [a) 2 U1 L #R A8 2 7]
PHmH 11%, KRB ZRMESETIEE. |
R (Scherrer) ATHEF BN-H AT BN-L” (002)
SR8 R RSF 20 5 11.7nm A L.4nm, X LT
SR B, BEY TR RN RS DA B 2K,
S EASIRT E YR A 2 45 .

(@ &RTH

(a) Full-size pattern

(b) 4 RT B PR AT S e ) OR
(b) Enlarged pattern of the low intensity peaks in the full-size
pattern
K3 BN-Hfl BN-L'f) X S£&A7 5
Fig.3 XRD patterns of BN-H’ and BN-L’

254 SEM. TEM 1 XRD 458, TLLAH
BN-H 2 JLF 5844 dh B B A — 2 S I 2R
BN. H& RSk RSHE 10nm B L, Z A EEHEE
JZIR BN [BEAR Z A EE . (RN S E A RN BAT
R 55 T ARG RO . AHEEZ R, BN-L T
PSR ST A Lanm BCE(RAIELE 2w
% BN. {ENFHZEME, HNEIFARGISH
T, AH & Bn] 8 5 AP ERNBLAR 25 & i F T R A
i i o
22 BN REBHRTRAE

X BN-H #1 BN-L #4772 . HouES
BN, SRICEAERE 3 J. BN-H I BN-L (1)
N EE R EL 43 524 1.0740.11 1 0.9540.08. BN-H
1 BN-L FIES 5 54 2.34Wt%F1 2.45wt%(£F
Y+ FHZ PRI ESED - A S BN 4.1wt%
A1 8.3wt% (FHEFMFRESED « EEEHAA
I RTACHIF-IL 2% T DLV, SRR B R B K
X B B AL i () B BE R HEI AR TR A BN 1Y
B RS S — B B HE,
H BN-L A EE & HAFES R 52 R
Wett . JFRIRUEYIH) 4. HEMAE T Eok A T 5k
SRR, AR RESE YR, B
DAL R TS D e o A MR, B 4200 LA B 2% 5 12 1 Ab 1)
RS . BN YRR, MEMEE T AT
W, o HIRBEDFHEL . (H2, BN-L 5 BN-H
AL, SRR, G T HfER R
HI5E D, B s R B R

% 3 BNAHEMITREE

Tab.3 Contents of elements in BN interphase layers



Bl
M R RAEs ASR%

2
BN-H 1.0749.11 2.34 41
BN-L 0.9540.08 2.45 8.3

23 BN AHEEERZKERM

BN F i 2 /K U U 1 3478 SEM IR 4]
4 7R . BN-H Al BN-L S RECRERE 5 G IR
T BB PR R B AR ™ A M1, Bk
IR KRB SRSV . BN-H 1
HRERRE @4 BN FRHIEZ ARG Hikn]
W, FERBN I EHR K ST, BN FHE R HE
bR & AT . SR HIBE O2/H2O/N2 it
s, REE TR I RS KA S
Tt

(2) BN-H KT
(@) The surface of BN-H

(b) BN-H #1im
(b) The cross-section of BN-H

(c) BN-L
(c) The surface of BN-L

(d) BN-L # i
(d) The cross-section of BN-L
4 BN-H 800°C/K 4% 1t 0.5h Jim &% BN-L 650°C/K &
Tl 0.5h J5 1) SEM & H
Fig.4 SEM images of BN-H after water-oxygen corrosion
at 800°C for 0.5h; and BN-L after water-oxygen corrosion at
650°C for 0.5h

Sof K A IR JE S 1) BN-H A BN-L B ik
T8~ WCR SRR . 750~850°C/K & & 5,
BN-H %0 B /K o 1.0140.09 (K] 5a) o
600~700°C/K & JE 1l J5, BN-L MR EE R EL N
0.9540.15 (& 5b) . fEATMRZETLE A, KN
FORMMICELFRPPRA. BT R SiC 4F
Yerprpez BN S Z R EEIFA—EL, AR
45 SEM J5ikiZd— Il i 22 FLTH 2 R AR 6l
FERAERN TAE S R @, AR E TR
TRk BN S ERMFYEE . DEJTERR
JAB R I W ST 2 K S g R

£ 700~1100°C3%f BN-H 14T 0.5h 7K 4808 it
I, 454N/ 5a . 900~950°C/0.5h 7Kk & JiE ik
Ji, BN-H C&8a 58 4K . 700~900°C [ B i
tLREZI N 106kI/mol. 7E 750°C F X BN-H 4T
1~4h KSR hiEe, 455 a1k 5¢ Fr7s . 750°C/4h
KESEM)S, BN-H BT 2Rk .

7 550~850°C%} BN-L #£47 0.5h 7K 280 bk
I, 454 5c . 750~800°C/0.5h 7Kk U JiE ik
Ji, BN-L B4 52 &, 550~750°C [ Mk
1 EEZ) R 78kI/mol . £ 600°C K %} BN-L #£47 1~4h
KEFRIALE, 253K 5d Bios. 600°C/4h 7K
FUEM)E, BN-L 4IRSk,



(3) BN-H 7EA MR /KE R 1 0.5h JE A S =R R
(700~1000°C) B &= REH = (750~850°C)
(a) Retention rate of nitrogen (700~1000°C) and boron
(750~850°C) contents after 0.5h water-oxygen corrosion for
BN-H

(b) BN-L 7EANFIR & /K AU 1k 0.5h JE A & &
(550~850°C) Al ¢ (600~700°C) {REHF
(b) Retention rate of nitrogen (550~850°C) and boron
(600~700°C) contents after 0.5h water-oxygen corrosion for
BN-L

(c) BN-H 7E 750°C/K U8 1tk 0.5~4h J& A& B B 2
(c) Retention rate of nitrogen content after 0.5~4h

water-oxygen corrosion at 750°C for BN-H

(d) BN-L 7F 600°C/KEE1h 0.5~4h JF IR S B R
(d) Retention rate of nitrogen content after 0.5~4h
water-oxygen corrosion at 600°C for BN-L
K5 BN-H Fll BN-L 7EAS AL EEBA [ (8] 7K U s
RS BRI B IR B
Fig. 5 Retention rates of nitrogen and boron contents of
BN-H and BN-L after water-oxygen corrosion at different
temperatures or of different durations

FHRTER BN-H Al BN-L fE/K A& 2
RHHEMZERMAT N, BN-L KAERZEAIM
TR B BN-H M 150°C A 47« BN-L [ ik s o7
TELRELL BN-H B 26% /A7, (H, Rffie
BN-H, EHEF /KA M2 fE 700°C,
XK SiC/SIC Batr kR IRAIRE, K&
WA B R AT A

24 FHEETE SICISIC EEMRIHRIKERM

TR RL-185 T 21 SiCISIC E &4k, BN
FUHE RS A U SiC AR, HE 2
Z 2| MNFLERESUR NS E R E e BT
BN Ftifii /242 SiC/SIC &AM k55 | H83) i) bt
FrfE, BN FHH E H & R AR g E s R oA
WHRTCR LSS, SRR TV Re . AR
2.3 T4 B, FATR T T — PR 4 S A
R4 % BN AHE G E S BN FHEARR, H
4 AnE BN SR E MR 12 R RE R, R4 i
[ BN AR N4 2 SRR i & S A A X e 45 i
BN S ZME . RAKEIAEE TR AR
WF5E BN FLH 2 B AT - SR [Rl—Hk SiC/SiC
BA MRS B0 L5 iR R A R R K S R 8
FEARFE . X iR PARFE AT RS, Ll
WPRSREE (WFsE 0.005%) A 120+H10MPa. it
FHE AR F17KF 130MPa o 7K 8 AR REEAT IR
55, LAWE T LA AR PR 5 F5E (14 1 7 PR Ak H
WML, DRHOKESE iEiE, Bk Er
LT, BN FHHZ 52 2B AR RS



1% SICISIC EA M EHF ARFEE S T 147h N
BE KAWL 1 SR T b T T SEM
1iE, SRl 6 fron. WFERT AL 092 A1 9092
FEANUL L2 SR R S B A . M0
JETT L, 245 AR R 1) Ji S T2 A B B R B

RO AGEATLIER) , SHBEEEEY
JRIATE (AR B EIHAE RIER) - 58l BN
FHECERE, WESHEAY RS HET
A, WATRENLT4Es AR E I o

(@) 09=
(a) 0°lamina

(b) 9092
(b) 90“lamina

Kl 6 1300°C/K I AL S SIC/SIC Btk

FEWT ISR SEM B v

Fig.6 SEM images of the fracture surface of SiC/SiC

composite after static fatigue test in water-oxygen corrosion

environment at 1300°C
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Fig.7 TEM and EDS images of the fracture surface of
SiC/SiC composite after static fatigue test in water-oxygen
corrosion environment at 1300°C
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Fig.8 SEM image of the cross-section 2mm away from the

fracture point of SiC/SiC composite coupon after static

fatigue test in water-oxygen corrosion environment at

1300°C
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Fig.9 TEM images of cross-section 2mm away from the
fracture point of SiC/SiC composite coupon after static
fatigue test in water-oxygen corrosion environment at

1300°C
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