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Fig. 1 Schematics of oxidative degradation mechanisms in SiC¢/SiC composites!>*]

1.3 JEERFE

L R BINLIE B IRA% T e PR EE , AT
RS KEREENE AT, WAAE KCL A
NaCl K40, Wi KWL TAER 4 IR,
HEBRBHR S = R E A (SOs A SO, 55 KA
RBE, AR AR B KoSO4 AT NaxSO4 25 E5 255
IXLLAR TR I T SiCySIC B &M BT, 5
SiOx /A E,  FRARMILF R kit B o [ S R
7'9[36]:

2NaCl+S0, (g)+H,0(g)=Na,SO, (I)+2HCl(g) (3)

2NaCl+1/20,(g)+S0, (g)+H,0(g)=

Na,SO, (1)+2HCI(g)
2KCI+SO0, (g)+H,0(g) = K,SO, (I+2HCl(g) (5)
2KCI+1/20,(g)+S0, (2)+H,0(g) =

(4)

K,SO, (I)+2HCl(g) ©
Si0,+Na,S0, (1)=Na,Si0, (1)+S0, (g) 7)
Si0, +K,S0, (1=K ,8i0, (1)+S0; (g) (8)

A M SR v Siox Ry 2, Hilt—B%t
SiC FEEARBEAT I 1l JA Rl EE & B 7 51k, &5 SiC #)
B AN AL e L, SiC VR MBI, T
H5 R R 2R 0T B (a0 SO ) WA IR, AR oAb
TS, SRR T, TR A S SR

R R4 2 L %5 L),
2 AT

I AR P DL & SiCHSIC AW RHER Y
PUAALJE iR BR o FH ) O AR - B FE 3 KK
HAEH . W2 RS LR LR 25,
PN KM L B B RE I R P S A T L A T
FEARUR
21 BEAHERT

J9E i SiCySiC & A MRS 14 A0 5 vk
e, —MARWITERBNEEEH T, WEEY
W5 (B4C281, BNB9I, SiBCH0, SiBCNMI&E),
A H I E A G TR BBAR B B2Os BUMIHE R 25 3%
AR N T R RO~ A D) FR], EmE A
BRI EAE—EFE, TRUAERBIRLL 1L
B . T HES AT A AR AR K, XAl
BN AT A A, TEURSRE T, 4B T
RGBT, S IRGIEAMAT, BeA TR
B S8 A A IO [ & 4 R0 5 THD 45 5 SR A DG B X 3 9
B ST AR B E AL e 77, RE KA
T, BT e e i A MR A 7
X, HEWRITTEESNZ UHRBEEEMZ TS
FEHEES 2K, ZuniEEE s KRR T



. 1260 - CREBR R 24410

J Chin Ceram Soc, 2026, 54(4): 1257-1273

2026 4

2(SDIRAT, SHNFEBENL R SiC ik, M2 oo
ZIRHEEZRANFSANBE T Z(CVDIE, £
2 SiC #EE &Mk N B—C 5 Si—B—C R%H—
JCEL =TT AR [FCy JE

2B,C(s)+70,(2)=4B,0, (1)+2CO(g) 9)
2BN(s)+3/20, (g)=B,0, (I)*N,(g) (10)
8i0, (1)+B,0, (1)=Si0, - B,0,(1) (11)
fE2 415 B & W ERE &M+ (Si—B—C

A4t), B4C £ 500 C I EREAE IR AH ) B2Os. FEAK
T 1000 CHITEEM T, B.Os B R A ZRE AT
SR, BaOs MITE R STE/KZESAEE T RER, M
T KZE SR (p(H0) AU Z A E 520, i
FEART 700 CHF, {ERIUELR] B4C 1 FEBh A4,
Ruggles—Wrenn %5750 45 H, ﬁﬁé\%ﬁﬁ&ﬂ‘ Ay
B I K SiCy/SiC-BaC A MBI R
EBmimbsmcE%%ﬁﬁ¢%2&Wﬁ
FRERDETEAR, AHET BoOs, HEAFHIF MG et
A SRR . Tl AR R O X
ZHR, Ak SiBC MR Rg. JFH, 17F
TR RR SR E L E T, AR RS, TR
A Si0; & EMEW 49, Zhang U 7L K I

B,0/BO/IIBO,

Si(OH), H.0+C, Si(OH),
/

Matnx crack

(7AN

B,0,/BO,HBO,

H,0+0, /- Si(OH), H,0+0,

Matrix crack

AN

K2 SiC/BNiiy/[SiC-BaClm £ () M T 4(b) PR 55 ) B A AL L)
Fig. 2 Degradation mechanism of SiC/BNi/[ SiC-B4C]m) in wet-oxygen (a) and dry oxygen (b) environments*’]

1E SiCy/SiC HEEMEIFSINBmAHTT, —TF
T, A R e A A mmzﬂﬁﬁﬁf&

B,0,/BO/HBO,

SiBC W B AL A A5 b BE IR T e I 26 353,
HprE P ERE LT 540 BaC P .

SRTT, EIREMIR T, KA Y BOs AE %
RAEINER, B Jo a3 I PREIE K AE B.Os & & 1E A
TR, MEHRRSCS LRSI N, RBEEM
BRI R RN

B,0,(1)=B,0,(g) (12)
B,0,()+H,0(g)=2HBO, (g) (13)
B,0;(D+3H,0(g)=2H,BO, (g) (14)

Luan Z5EMIFF T SiCen/BNey/[SiC-BaClm H .
G E A PRHER ST 85 T BRI W%
WEET, PEMETLEAFELIN R 1) BsC ZEMN
TS B2Os, HIAIARRLL; 2) BoOs iR SiC HEAR
A R INERR 3 3) BAERR R B.Os ¥k, TR
W SiMfERZER; 4) B.Os {2t BN S i [l SiC 2
&AL, ££ BN FHHJE HETE R fLE: 5) £k SiC
TN, ZARREHRNIERE. TEME
AT PAHE IR : 1) BoC A1 BN 4L N B,0O3, B,O; fifi
JEGHEIE R, R TIE, 2) BN Stk
EIRIFE RIS, SiIC A4 R A F 3. BE
fENLER IR 2 i

B, O/BO /HBO,

B, O /BO,/HBO,

H0+0, Si(OH),

Si(OH),

(C)]

@'f

BRI SR A P R EORIA LI S — 5T, AT
REAEFRIZ IR SN BRI B, SERIBEAS T4k



FES4EFE 4 M

HKHE Z: SiCySIC B AR RHEE RS A AR Tt 7E it - 1261 -

R R EIERN, S AR P AL ik
SR, R B EERAE—EIRE T A =2
g, BEENHAPGFEERR. 2585 F, BOs B
FAHT 600 CHFFFARAMEY, iR B # i 900 C,
HIRAF 2 2R N REE R, SEURYEH
WiR; EWRAEAEY, By0sTE 600 ‘CRILKZES
KA AR RS, A2 #E B2Os, B
2 I S B AR A, B AR ™
EEU&[SFSZ]O
2.2 WLEEIEE L

H A RS AN AR Eh s A R,
AR G5 K BTG R R DY T AR [Si04], 83 T A0 H T 1
YRR LR, T I0. = Ie K eRERR BB
SERIFERR, KSRV, KT H B PR AR K
PR R BGH T R h s M A, R
AN, e ERMRLE SR N, Kt
P B A PR A RS E It B G

TR 245 2 B E A R o D 3 2K Es A
B L8 AT R 28 [ 4, e, R AR i f
AANITE NGB AR, TR RS, W ByOs.
GeOy. SiO. P05 %5, R B,Os Fl SiO; 7] )& N 4%
AR SEAY), (HRTEZJZIRG M, 5 SELE L
o H4iEH B0 Ml SiOs HIMER, HTF 45 %R,
ARETE RIS 5] — 8k, —#1E iR N IRAEAE B
PSS 45 S P 4 R 5451,

W26 SMA AL A B B AR IR, I A AE
F WLz Ao H M—O BEM R ML IMAES 1))
HrE, BET LTS, TR A E IR
o HAEHBAQEM: & & K7 N GE i o AL
B20s 18544 ) 37 2 AT #0 ) 4% K 57581, (R 55— T
T, H PR AR B A S AR Si0, YR 4% &5
¥, SFEOLEERRFE . B AR, SEEENE
BEWZH, T E R HE RN AR E
2] AT R0l

DR 26 F (R (A S AL DI R TR A 2 [R], JE
ANRe AR BB, MR AbTE T, nTIRUSCRE
TR SRR A A b ()< B9 A0, AT SY A FH [MO6) 5%
BRIMOL], X —E AR H AR B AR ZE SR
PHARR IR #h X 4%, AT i 35 4R 1 B & B3 Al
TR KZE R N RIRE N, B RKES
R RE T H DL 2% R ARSI ALOs.
HfOz\ TiOz\ Zl’lOz %[5456]0

Wang 2R 5T T TizSiCo it SiC/BN/SiBCN
TEMEHPUAM RS, EEMIRES, TioxE

AN BIES O &AL TiO,, 1 Si BTEJE AL
HEBANTAT B O JET#Ehs & Sio,,
TiOy 1 SiOs ZH BB BUAH 8 A0 = FELAS T 4tk — 22
[ AR R R E AR, 7E 1400 C S
4k 25 h J5, MORHE 2 98 2 9 (147.53+0.94) MPa,
SRPEORFFZEN 67.95%, BOREER SiC/BN/SIBCN
B A MBI B3 & . Miao 25 O 57 K B
SiBCNZr Fi & 7E 1500 CHEA I FEH, SiOr 2 5 ZrO,
RN IE R ZrSiOs, FHIE SiOr K2 K, M s
SiBCNZr [F4E AL RE -

WA, ALOs FfE R &5 5 sk,
ATAE 7K 78 SRl R R S B s Ak A <D S A, A
H A G4 H[A1O6) 72 N[ A104], MITEZHE A
MIRERR 2%, RN, ALOs fiES B.Os TR E R E
IEERR s, fEE WA BAEF =4 B—0—Al
Al Si—O—Al A, XPAHT] 2 B,Os 1 Si0;
AR E U B2Os SR BH &), 1T LU &kt s /b
B.0s MKk . Rk, TERRRERR SR EE 5]\ ALO;
A BT 52 1 =i AR e P05l

Shan 50| £ T ALO; Bt SiCy/SiC-B4C H &
PRE, FERETE T 2 AMEHE 1100~1200 CIRAIEE
TNHEAEMAT N, SEREBHIRI ALOs FE AL
AR AR B, AL S R T S
B 3 N, ALOs BIAETERR ] T SiO2 14 i,
Perm T 2 MRV EN G R B B A BEEAETE SRk
RN, AT IREOLE B AL
Zo MiARSMEREAMEIRE, BHT/KESISTX
[SiO4] B 2245 FyH Si—O—Si MR, 15 37 3 AH 1A
SEMERRG, ERFRMSRET, BRI RIS 2
Fhim, ARG EELERT, JRERMEATH TS
AR T B S A AR R 8= R
RK, AHEREAMAERLL, EAFETRR N
1o AEJG S, SE R A TR A R AL,
FAN TR EUR MBS, 8RR . TR
RN SIS IR K 53 7R B AR A2 . BEE Ak
I (B K APEFR IR BN, RECH WY e, &A&T
FR T

AN, ALO; P SiCySiC-BsC H & H KRHE
1300 CHREEIEE F AIK-4-NaCl PR R &1k 100 h
J& B AR FF R BN 81.40%F1 75.60%, 554G
S A B L E1(73.40%M1 58.80%). ALO; fEf%
W NaxO 8% HoO $R AU A, A8 B SR AL
HH[A1O6]/\THAK I [A1O4] DU T A4 4 2 . 1X — TR 5
FHomAb T BEES AR 25 2540, 3 B IR SR 3 B AH 1)



. 1262 - CREBR R 24410

J Chin Ceram Soc, 2026, 54(4): 1257-1273

2026 4F

R, HEA RN T Sio, MI4h f Al B.Os IIE R,
A FIT 5L B AR Tl REAT 5 P DR

None of ALO,

H,O
- z

ALO;

“Molecular” migration is diflicult

o gbAh, ALIEF LAY R BN A, emEstA
e,

Crystalline stat Cracks

2 90 Sal Cx
J 05 an&-,- " 5”5 amir_
18y BTy o -

- a

A fragmented surface
Glass state g

Glass state

= g B [Si0] +  HO
® Al (0] W isiomy

v 0.8 [BO] ®% [HBO]

Difficult to crystallize (a smooth surface)

K3 REMEHERAE R HE AR R )

Fig. 3 Schematic diagram of surface morphology evolution of composites after oxidation!®®

K FH X 2% H (R RS AR 0 SiCySiC & A AklE
AT AR, I IR SO REE PR Sk B 3 A A r )3l 8
S0, DU ER PR 7K 78 AR L 7 52 40 PR e TR 5 19 285
Hreap H e B, fREE B &S BRI SR K2R
WENWRGETE, DIREE SRR B A h
PERE R — PO AN F B SR, i — otk 4H ot
X H A PR A A RO BV A R, Al ERE
HF 1000~1300 °C, Zr Z:A1 HF ZE03&E AT 1300 C
DL EBO, R, 2 Hi B B 7T B SR T ey S
SiCySiC Ky TEiRIRTTH . K 2 Fho e o R 5I
Hefk, A SiCySIC EAMEMERE S FIRE X
[F) PN SR R 2 R
2.3 T EEERER

Fi H ALY Y205+ Sca0s 2515 i il N A2 e 1t
A~ FERPESS, W5 SiC RIE A, 1 B AR

H,0/0,

.,

H0/0, Si(OH). (2)
\

S T

L]
[ —
L]

a

7,

T e
d .

= Y0,

A R H R AR AR T ™ A2 R 2 iR B ), A
H S LU # , U PHAS 1 HoAt B8 7 9 8, XA e
PRI M & TR S R A, R EEA R
WA, NTTAE RS S5 B B S — TE A 46 e FR 68,
BEAREER R, 5 2EHE iR A, 2R
W Y 20:) 45 AT 15 By i 7 45 4 I B A2 1E 4T 5E [7)
A% KRR BEE VR I Y205 B9 51 N R T
SiC g B HIK EE e e, A2 ARl Fi
P& N Y205 2210 SiC M&ERMTH, HE
SiOy R MITE L B-Y2S1207, BT BEEE Y Bl 42 1)

Y2Si207 /7. B, fEEMNEY SIC B &AL b TE
BT — N E Y2Si:07/E Y203 )2 . 75 &R I AL
MEEEY BME, W7 —TEA KA
BriE, WERHRE T KEAN B N EE, K 4
N

Si(OH), (2)

30

H,0/0,

ek )

H,0/0,
7
o

-’ L B

L

. e L L] .
P L G

[y L) . e 9
L4

1Y L ] ¢ . 9 L
s - [ 2 ] g . ..
Matrix ¢ L Matrix

e ———
aosnansee
V00000 000000000000

Bl 4 SiC-Y20s Fi Bl /K AR P LB s 55 R 160

Fig. 4 Schematic diagram of the mechanism of wet-oxygen resistance of SiC-Y203 ceramics[®’]



5455 4 M

XM &5 SiCySiC E A Rl it B S8 A0 5 it 72 3k

- 1263 -

B TRERR 26 A m s U0, (REA M, R4T
(iR AR e T DL R A S K SR et R, o
FEFREC(Y2S107) I VI IK R30S AU I FAZIIK R
BOAUCEL(SiC:~4.5%x107° K1, Y3Si,07:~4x107° K1),
I AR R824 0.002 mg/(cm?h),
EL S RATME 1 R 20(0.038 mg/(cm?-h))"™, 24
i SiCy/SiC E AR/ U Tl 14 R B AR ) Je A 2
PEM KL

Duan ZE7SER & SR VLR A7 4R K Y3SiCo =8
Vi & A/E N SICySIC & & M BE I 24k, il %
SiCy/SiC-Y3SiC, EA AL 7£ 1400 CIRHIAE T,
Y3Si:Co A AR Y281,07, EAMFHIPUEA LB 1l
PERE, IR, EAT] R AR 2 S E A R
R IFLBR S A, i) T 2 A& MR — P E k.
FALIEM 10 h J5, SiC#SiC-Y3SiCo H A AEIRI
HEER TR R PR R, HomEIRER
111 89.30%, AR BN 25.80%, {445 SiCySiC—

SiC ¢coating
SiC fibr

SiC matrix

Y—Si—O + SiC

Open pore

Bubbling
[laking

(b)

Y3SiCo B MBI HUEAE thi RE B & S & .

He 25061445 1 SiCy/SiC-YS E&# kL, Wit T
HAE 1000~1200 CHSIEA 1200 CipEI & T
AR AT . SEREE, EEMEFESAIK
KSH 2 Ay s —ABRARED SiC RERY
AN AR, 55— Sk A I Py FLA A 2
AMER. AR, FERF Y Y2Si0s SR WA R
SiO2 M AE % Y2S1207, FEBERFAREZIK, A BT RE
Y2SiO7 FeAd B FLBR AN 0. 1200 'CLLF,
Y2Si207 A1 SiO2 ] H 184 2800 T3 SiCy/SiC-YS B &
PORL Ak 42 5 8 b 8 AL T i 3, a1 5 B
Ne HE S EALAEL, KESEMINE T SiCy
SiC-YS B &M EHR 1, /KZESAE SiCySiC-YS &
G R AR R LG HEAEA . SR, SiCySiC—
YS EEMEH SR RRF R SE 108.60%, K
Y2SixO7 FEAR T LAZE 1200 “C LA R 25 SiCy/SiC E &
PR IPU A B TP R -

SIC fibr

SiC matrix
Y—Si—O
Open pore

Crack
Sio,

K5 Y2SiaO7 BEAARE IR T i B AR IR (a) R AL (0)IREALIREE; (o)L

Fig. 5 Schematic diagram of yttrium silicate matrix transformation with the increase of oxidation temperaturel’): (a) non-oxidized;

(b) low-oxidation temperature; (c) high-oxidation temperature
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Table 1 Systems, reactions and temperature ranges of
different ceramics using CVI process!”®!

Matrix Typical used reaction Temperature/'C
C CH;—C+H, 800-900
SiC CHj3SiCl3+H,—SiC+HCl 1000-1400

ZrC(HfC)  ZrClL(HfCL)+CHA+H,—ZrC(HfCHHCI  900-1000

SizNy SiCl4+NH;+H,— SizNy+HCl 1000-1400

BN BX;+NH;+H,—BN+HX 1000-1400
TiB, TiCl4#+BCl3+H,—TiB,+HC1 800-1000
ZrO, ZrCly+CO,+Hy,—ZrO,+CO+HCI 900-1200
AlLO3 AlCl4+CO,+H,—AlLO3+CO+HCI 900-1100

Quemard Z5CRH] CVI LEHI45 T SiC-BsC—
SiBC £ ZP#HAk, £ 600 CHI 1 MPa [ K
BEN, A S AR R A pRod S8 Ak AR K& B2Os 7T
DLPREIH 7R A, MRS SiC A 4ELL K& PyC Fi
T2 E A, e E A M BB R ERE, HAE 600 C
A1 MPa 355 N A R = BB 6 s

0, (2)
B0, (g | HO(g
] Hh1

B,O

Step 2

Kl6  SiC-B4C-SiBC % 2B EHARTE 600 °C. 1 MPa 14 fb 7 = &7
Fig. 6 Schematic diagram of oxidation of SiC—B4C—SiBC multilayer ceramic matrix at 600 °C and 1 MPal”!
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Fig. 7 Micromorphology of SiCy¢/SiC-SiHfBCN composites®
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Fig. 8 Micromorphology of the composites oxidized for 100 h
at 1200 CB9
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(LR A 290 MPa. £ 1200 ‘C%< %4k 100 h
Ja, HERMAR T ARG Si—Ti—O0 (&Y
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PR TT 58 1) fRRTT A ITGTAR SiC 15 R
DLERAPEF4E; 2) i YRR ) SiC £F4E,
5 =R SiC £F-4E(TySA £F4E. HNLS £}-4E); 3) XH
LRSS S RAET IS, SEIUREIS S,
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34 REIZ

XPAS RIS T2 B sk Mgk AT S 45, Wk 2 fr
e NIFANE—TZMRER, HilZRHEAETE
PASEEAL S B AR . i, %6 R CVI TELEL 4
AR 1o o R ST AN — 5 B ) RS 3 Ak DA IR 4 4
Yk, B b0 i L) o5 T FEXT AR 4RI i, FESS S RMI
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H PIP T 2T A, SCIBCEAL, 7T LAIMR 5
ZIRIEA IR BOTF ST J152 1 Re

£ 2 CVI. PIP & RMI & T E/MERS

Table 2 Advantages and limitations of CVI, PIP and RMI
fabrication processes

Fabrication Advantages Limitations

CVI1 Low-temperature preparation Closed-pore effect
Strong matrix designability ~ Slow deposition rate, long cycle
Excellent 3D penetration Complex and expensive
equipment
PIP High matrix purity Low density
Strong near-net shaping Long preparation cycle
capability
Low-temperature preparation
RMI High densification efficiency Thermal damage to fibers
Short process cycle Residual metallic phases
Strong near-net shaping

capability

Li 0558 CVI 454 RMI L% Si-Y &4
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Fig. 9 Morphology of SiC#/SiC—SiYBC after oxidation at different temperatures for 20 h: (a) 1300 “C (b) 1400 °C (c) 1500 ‘CP7
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Fig. 10 Schematic diagram of oxidation of SBMY-SiC¢/SiC composites in wet-oxygen environment!®®]
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Fig. 12 Schematic diagram of oxidation of SiC¢#/SiC-HfB2 composites at 1300 °CI0
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Extended Abstract

Continuous silicon carbide fiber reinforced silicon carbide ceramic matrix composites (referred to as SiCy/SiC composites) become
the preferred high-temperature and lightweight thermal structure materials for high thrust-to-weight ratio aero engines due to their
excellent high-temperature properties. However, their poor high-temperature oxidation and corrosion properties limit their long-life use.
It is effective to improve the oxidation and corrosion properties of SiC#/SiC composite matrix through matrix modification, and the
commonly used modified materials mainly include self-healing components, network intermediate oxides and rare-earth silicates.

The self-healing components form the liquid phase of B203 or borosilicate glass phase in the process of oxidative corrosion that
has a certain fluidity and viscosity at a high temperature, which can fill the cracks and holes in the matrix. The volume expansion caused
by oxidation makes the small defects heal when the oxidizing medium diffuses in the cracks as the oxidation phase, which can effectively
block the diffusion of the oxidizing medium to the key areas that are easy to oxidize such as fibers and interfaces, thus enhancing the
oxidation resistance of the material and extending its service life. The network intermediate oxide can absorb the "free oxygen" in the
borosilicate glass melt and change its coordination from [MOs] to [MO4], reconstructing the silicate network damaged by water vapor
erosion and maintain its integrity, and significantly improving the stability of the self-healing glass phase under high temperature water
vapor conditions and the oxidation and corrosion properties of composites. Rare-earth silicate itself has excellent antioxidant corrosion
properties, and the rare-earth elements migrate to the near surface of the matrix to form an antioxidant layer during the oxidative
corrosion process, which inhibits the penetration of oxidative corrosion medium into the matrix and the reaction between borosilicate
glass and water vapor, reduces the generation of gaseous substances, and slows down the oxidative corrosion of the matrix to a certain
extent.

There are two main ways to introduce modified materials into the matrix, i.e., one refers to the direct introduction of antioxidant
corrosive materials without changing their phases during use, such as directly introducing rare-earth silicates into the matrix, and another
refers to the introduction of the precursor of the modified material or substances containing modified elements into the matrix, and the
target modified material is obtained through chemical reactions during the oxidative corrosion process, usually in this way the
introduction of self-healing components and oxidation corrosion phases into the matrix. In addition, the synthesis process of modified
materials mostly adopts CVI, PIP, RMI, SI, efc., and their advantages and disadvantages of different modification processes are
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different. For instance, the preparation temperature of CVI process is low, but the densification cycle is long and the cost is high. The
RMI process is simple, the cycle is short, and the composite material with a high density is prepared, but the melting temperature is
high, which is easy to heat damage to the fiber and interface. Besides a single process, composite processes are mostly used to achieve
complementary advantages, introducing modified materials into the matrix and realizing the densification of composite materials.

Summary and Prospects It is effective to introduce self-healing components, network intermediate oxides and rare-earth silicates
into the SiC¢/SiC composite matrix to fill the pores and cracks of the material via generating self-healing components during the
oxidative corrosion process, and forming a dense oxide layer on the surface of the material to resist further erosion by the oxidizing
medium, thus improving the water and oxygen corrosion resistance of the composites. However, there are still some challenges. Firstly,
the research on the oxidation corrosion mechanism of composite materials is still in-depth, and there is a lack of data on oxidation
kinetics, oxidative corrosion rate and oxidative corrosion depth, and the basic research on the damage evolution mechanism of materials
in different environments is still relatively weak. It is thus necessary to construct a complete and reliable performance database of
SiC¢/SiC composites modified with different substrates, clarify the oxidative corrosion damage mechanism, and provide design
parameters and theoretical support for the practical application of composites. Secondly, the effective temperature range of a single
modified substance to improve the oxidative corrosion performance of composites is limited. The temperature range of B group is below
1000 °C, and the temperature range of Al group is 1000—1300 °C. The synergistic effect of multiple modification strategies is explored
via introducing multiple modified substances into the matrix of composites at the same time. It is expected to achieve the oxidation and
corrosion properties of SiC¢/SiC composites in a wide temperature range and achieve a long-life cycle protection. Finally, it is also
worth to develop new preparation processes, such as nano-infiltration and transient eutectic (NITE), or use hybrid processes to achieve
material densification and improve the performance of SiCf/SiC composite substrates while modifying them.

Keywords silicon carbide fiber reinforced silicon carbide composites; matrix modification; oxidation and corrosion resistance;
corrosion mechanism



