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R,<0.5 um

Surface cleaning

Fig.3 Schematic diagram of NITE bonding process for SiC ceramics
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Table 3 Summary of data on NITE bonding for CMC-SiC
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SiBON o :
"I [
Polysilazane+B,C 1100 °C., 60 min ’{JIJZ%)E Xue™!
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25 U9 3k ] SioC AR Sy v a] 2, 7 %
PRSI A SPS FE ARSI T IC
PGEHE C/SIC EA MR #3 Wr i)
PR 2 f6E o Bk 3 T (1.0£0.2)
MPa: m"* #1(40.6 +9.8) J/m’,

1.5.2 3L B EIAEA

I 1 % ( Glass-ceramics ) HJL
TR LURS 2 ELBITR A BESh I AL,
PRH: R A R e 1 L = LML g L 5
T3 KPR RE T S (st Bk
AR CTE S50 W55 ), 80k
S — PRl 5L R FH 7 7 R JE MR #2571
Mok 2 6 DI FE % %E H: CMC-
SiC B4 C . H R, & B 55
BRE LR I 58 £ EE T T Y05
ALO+SiO, ( YAS )l CaO-ALO+SiO,
(CAS ) %k %, Malinverni 25 ™ {ii ]
YAS #H% T SiC/SIC ZARRE ITHES
A R AT P 1 RS B9 U1
SERLI B  SiC/SIC & A
L2z 1l BAT AR B, Sic/sic
AR 2R R E R,
Sun % B4 R CAS & R i 4% SiC F
%, 7E 1400 °CNA%F 10 min, 1521
SiC/CAS/SIC 2 3k 5Y 1) 3 Ji 1k 51| 56
MPa,

Y 16 B W T e Sk 1 H R
PERIE T R A A 25 5 S ]2
5 SiC FAKZ [H] () CTE VLR, 3%
BB P A MR CTE R s

FEHES AL S I ARSI R AR
SR, HAT IRk R R R
HERPGIAH LS. Smeacetto
4 B HE 70.4810,-2.1AL0,-17.5B,0—
10BaO i A YbO, ¥ K75 CTE,
T C/SiC B A M kS Sic/sic
BAMEL, I HEe TRHEE R A B
2 HAUR R S R, MIERS
AN 1 W E] A7 24808 T,
FHUNIG , & % BaO AYBEEEAR (H
AP AR ) o] LAE A8 4388
SR A . AN, Fang %5 B 3
i 7E CAS R Z i in A Li,0 47T, 7F
KT —FE T SiC BRI 2,
SR P L0 s i
ALBR ATAE—EJEEIN T CAS AR
) CTE, 24 Li,O Jit i 73 B0 H 3% M,
5 SiC Pt CTE DUic B e fd:
1.53 MAX #aJis s 7

MAX #H & — 2K )z R = otk
Yk, o MAAARITLESE, A
RREMA FIIVA JTE, X A C 5 N,
MAX HIEA A S S
P AA A R e | T A R BT
AR ST A9 B i O
RS2 CMC-SiC 22 7] (1 Rl 58 i %
£ 7TILET MAX MR CMC-SiC

MAX AH % 42 35 3k 50 5 v, Al ik
FIEE ) 80% AL, I sl o sk 1%

*® 6 WHEIMEERE CMC-SIC BIRILA
Table 6 Summary of data on glass-ceramic bonding of CMC-SiC

AR R AR Ji2EPERE/MPa | B30k

SiC YAS 1420 °C 10 min @t{]jgrg Sun'”
YAS 1400 °C 30 min gzjlﬁﬁ Wang"

YAS 1400 °C 60 min DIISRIE Fan'”

~39.95

SiC/siC Ca0O-MgO-AlL0,-Si0, 1400 °C 60 min ﬁzjiﬁk Deng"™”
YAS 1375 °C 20 min gﬁg&g Ferraris""!

Ca0O-ALO, 1500 °C 60 min gg?jfrg Katoh™
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FEPEAL T —FP AT AT YB,Si,Cl
Y;Si,C, S5 BEIFURMRI SiC LA S i
T R A = o0 2R 45 4 B g, IR 7
1600 CEA AL WA Hrp #rih
1) SiC 5 SiC B e a4, M AH
TIZE 1900 °C Y T, Bl it fin Ay 2
s 4 A R DX 3, AT B LT
TCHE SR B A WORRE FE Hs/ N T
CTE X} 4% 3k % & A9 52 i . Zhou
25 1 1 SiC F AR 500 nm Y Y
VERPIUG %0}, T 5 SiC &R
FY3E Y SO, SRS TR Y YSLC,
S PEA AE 1900 CHYIRIE T IR
TIEERSK (K 6), s s ik
(134.8+2.1) MPa, 5150 it 58 B A1
M Ab, R H Re,SLC, . PriSi,C, 4
2 MAX HAE R T E) 2, H-45 4 SPS
Fe AR, AT SZELAE 1500 °C LA T Ay bk
TJoskER: Y,
1.54 AWANFEA

CMC-SiC & A& #HBHA AR 78
TR S B A AR Ak L P B SR
KIETHA BEARER B,C HA
PR R AR, B B,C JE A FE B i A AL
I R R A R A B A
280, BH 1k AR A JBRE A T S 4 4
PEAT R R e AT L, R B A
Ak B AP R RR LT, an
T EA 5T  WRRAL & 4 BRI Ak 4 ik
T T 25, A AR o Ui A Ak ot
B A R B 5 A A, IR
CMC-SiC B EIREAE . [FE, 1%
11,4 & & CMC—SiC e 18 52 5 R
AL T SR

ZE NS T P T — Al R G
JE A S, H 3R ik Ak
( BN A, B,C ¥y AR A 1A (1) 1R
EW). TE 1000~1500 CHIE T,
Ry E SN AR B,O; BEE
TTSEEURGFE . SR R RN A AR
HAEH, iR AR 1000~1500 C
() 28 SRS b LA = RS B2 %
HARRTET « WSS IRARA T 454K
TR EVE R, SRR RE S A
Bi N A A A e B B L SR S
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BaO-rich glassy phase, Tsn(1)

\\(@
| Yb:Si, Oy
agglomerates

|
Silica-rich glassy phase, T;1(2)

(a) 2L0EHHT

BaO-rich glassy phase, Tsn(1)
\&
- | szsi207
@ i agglomerates
|
Silica-rich glassy phase, Tn(2)

(b) REGE =
5 WEHERGHNEHRER S

Fig.5 Schematic diagram of the microstructure of a glass-ceramic system

®7 MAX HHE#E CMC-SiC HHFC2
Table 7 Summary on MAX phase joining of CMC-SiC

R ERE)= AT F124 1 fE/MPa E =BT
SiC/SiC Ti,SiC,+SiCw | 1400 °C 20 MPal20 min gﬁiif Fitriani®™
OEsI S
C/sic Ti,SiC, 1400 °C 50 MPa 5 min " ?;%E Zhao'”
Ti,SiC,+SiCw 1500 °C 50 MPa 10 min %ﬂi%’g Yul®”!
iy e
AlLSiC, 1800 °C 32 MPa 10 min Sl Liu'!
~240.5
P i
TisSiC, +TiC 1500 °C 50 MPa 5 min %Nﬁgsif Zhou'®
SiC .
Ti,SiC, 1000 °C 30 MPa 5 min %jff‘ég Yang'®”!
paiy A
Ti,SiC, 1300 °C 50 MPa 5 min Sl Tatarko!!
~220.3
2 A i R
Ti,AlC, 1900 °C 3.5 MPa 300 min bﬂf)%g Fitriani'®”

5 pm
e

(b) 1500 °C (¢) 1600 C

¢

5 um 5 um
by Loy
(d) 1700 «C (e) 1800 C (f) 1900 C  (g) 1900 °C
RBORAGR)

6 AELRET SiC/Y/SIC #ELiEQ & Ay SEM E1g 7

Fig.6 SEM images of polished cross sections of SiC/Y/SiC joints at different temperatures'®”

BaO-rich glassy phase, Tn(1)

L/
«

|
Silica-rich glassy phase, T;1(2)
(c) ABEIR

| Yb,Si,O
agglomerates

T>Tsofl(1)

@h \
®@|

1551

REHEAE 1 TR PR R U S e i s
SEIRAR 2Lt I Y FLBR AN e, e 5]
B A EH ., =& REH%
AL, TR R A Rk . X
Tl S o L e e ) e R S TR £
B O 4 s O S TR G
RIS, HORG$E50 B2 AT A %) 10 MPa L)
L3S TR HEE 2 CMC-SIC
FPEI S

7 A T AN TR B2 4 AR i Ag
PR By UI5R T 55 R . B
PDCs Fl1 3% 5 P ‘25 e R 70 4R 45 1) 12
Sk, HBY U5 RE 5 A i B AT 2 AIG
THE# (35 V)53 & <80 MPa ), 75 &
S AR ST SR 2 DL TR B 1T
NITE Fl4: J& 4" #ld e HoR B S
o o B 4 Sk, {H I 42 IR Y HE 1200
CUA L BEFFF R AR T2 DARRAIR A
5 RUG: ; %F T RBSC HA , HAK i
SiC—C i (24 1500 °C ), 4 RijffF5E
RET T ESH0E (E S AR
B[] ) K B R OB A 43 % 1 MAX
HHIE T ERE (>1600 °C ), HAT
AL VS R A2 (AN T 9 ) K
TR EEFEZE 1000~1400 °C, {H3 00 BF
Bifi 2 F B 20%~40% , T A i oo B
LR

2 BMEERSASMHEKREEE
i % N
7E CMC-SiC [ iR rp, H
GEM SRR T e e G2
P T P A AR, et R AR
R, A RAS e A 32 B P b o AT
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IR S A IR, S A S A e A
TR, X Bl 2 L0 2 AT Pl 5 45
PR, I 1] BE B A& AR g M
PRI, AR CMC-SiC #4514
PRI AR A 22 4 | 38 X6 32 B AT 1)
R AT R e S R S, SR
CMC-SiC il £ BUAS 5y , 308 23 18 1l
W B2 TR 9 o il S R 4
AR T, S FNZS A B 4P RN 24
AR — T 0 ) Tk Bk A% U, S E
e A R B S CMC-SiC 35 4530
TEJEBE LR8I T DU 2 1 2 40
BEHA,

2.1 BiEEREAR

HA14 (Self-healing, SH) #4%}
FIE i 25 B B AR AT SRR B A H
il 5 AT A BRCAS O 4 5 7 2 A
P, B R TR R ) 7
XM RE AT AR LY 8 2 TMEPE
ST AT A RUHER AR
fifi FH 75 iy, 76 SE PR T AR N A )
M. P& Racm & 2
1k SN R B AR AL S Y A
o2z v, f A ) (R DA
sAEPIRYIE S, @l SiC . TiC . AIN,
Si;N, 45 ) HAS W AE AR,

180
SiC-AH™
NITE
150 | N
Metal diffusion bonding SiC-Ta-5W!
\ /
S 120 - SiC-Ti foil*? ¢
s N SiC-CAMSP)
= © .
2 ol SiC/SiC-AuCuTiBY —n L
% \ [24]
z SiC-FeCoCrNiCu'® —sg SiC-CoFeCrNiCu'” SiC-W powder
3 . % O SiC-AYMCP!
= 60 Brazing [ 1 SiC-PMS+B4C[ 1
e R—SiC/SiC—YAS[‘"‘]
SiC/SiC-CMASEI—>¥X SiC-YAS™”
30 F SiC—AgCuTim] ~—n /Y.v/ SiC/SiC-CAPY
gic-pszi+ SiC/SiC to C/C-Sinm.k ™ Glass ceramic
SiC-SiHfBCN+TiB, and PSX 34 C/SiC-Ti foi+EHEA
0 1 1 1 1 1 1 J
300 600 900 1200 1500 1800 2100
Treatment temperature/ °C
(a) BYYIERENTH
301 SIC-SiC:C=10:55% ®
RBSC
L 300F SiC-Ti,AlC,[ ) @
g SiC-SiC:C=7:3%1 =
=
= 2 O-C=7-3034 m
= 250 SiC-SiC:C=7:3
g SiC-SiC:C=6:4"18 o AISIC,1 ®
on
£ SiC-Ti,SiC,* @
=] MAX phase
2 200 SiC/SiC-Ti,SiC,+SiCwl @ 8
® SiC-Ti,SiC,!
150 | @ SiC-Ti,SiC,+TiC!
1 1 1 1 1

1000 1200

1400

1600 1800 2000

Treatment temperature/ C
(b) SR EEXT 1L
B 7 AE CMC-SiC #LiI s HiE
Fig.7 Comparison chart of shear strength and bending strength of
different CMC-SiC joints
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A T A Bl A RRUIEZ ik L 43 5 24
4, B LRI B AL =2 Tl
SRR, Wk H 2
PERE, R, P J A o A B 41
VI B SSA o A, fe il i
i Pl B 3 008 B30 3 L P b
R, AT SR B A A RIE B R

SiC H AIUARL | 20 9N K LR I
i A CMC-SiC Fk P 1 B 5
A, 2 i N S e = A A
s % s ™, Chu 45 7 8
T SiC kLB & SiC P&
(TR I A, HAA AR = A i e I —
SAARRE B E I T HBRE TR, 2
SUNRY SiO, S5 JE I SiC F=A: ik 4r
PR 7, X5 B B e 3 1 EE
YEM . Korous 25 "I JlF98 T 3 R
SiC P& 28 A @A HLH], AR
VT @A IR B8R N R
FIREIE . BF9E R IR, BT A S0k R
285 23 S IREE R AL B 58 4R
5T BREE, HAE 1400 CHI 1500 C1&
SRR E A, He 25 7 18 SiCy/
SiC il 4 T RERR 4R )2 5T
THARBES EAE T ABEN
fig, 18 i B B Si0, % 55 A1 Y,Si,0,
FRAL T BT R IE T, 7E
1100 °C 44k 100 h J5 , ARG
J1E AR R 110%, oK H s T
HJ2# k6. Monteverde 25 ™ 5@ i
PR RELE LM 4 T —4H ZrB,-SiC FiJ
B, AR R R R i T AR
B 5% 1) Y,050 FER TR,
Y,0; WIAEAEA R T 5 2% i A b I
IO SRR, T H T Pl e S A ) B0
o R, Y TG AR R R
25 A IREE TP LU Ty / 37 0 R A
BELAS 1 ¥ #) 3k A v 2 FG AR 1) PR iy
RIS HHATU K R e,
Xof 2 T 4R A0 2 1 3 9 A 31 T AR
FH. 7F 1923 K ZHij, SiO, BiHsAH ]
DU BAR A (1 AR RE , HA 5m
AMBERE S ; ifE 2278 K B, SiC 1Y
Fah A TECR L], R
Fmm A T HEZALIN
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PR A D] 2 3 AR AR A
ok sSE AL A,k 8 fis 7Y
TE R BB 4 ), 2480 5 i bl
IO B 8 B A AR AL
PR FH I R /0N, G d 48 Ak s A
A5 A PR AL B B 2 K 3%~ 5%
A AR BRI i U0, AR bE ek 1 4 A
PR T A B 1 i AR R R
Takahashi %5 ™ 7 6 %2 i 77 FE 4
SYEFWRIE T SiNy/SiC & A MR
HEWEIT R, I M A&7 ik
1 T IRADWER , B BAE Po, =500 Pa T
AL 2R D N, 2 E Ak
YO, 3 58 WK . Kunz 55 Y
5 T — MRS RIRIZ AR, &
PHE 1% B9 SiC WKL 5 Yb-XUfik IR
MRS G R, SiC kA A AL
X, W m i AR . X &
FLHPH T SiC FUkL 1 7 9 E AL BT it
TN 4G 2R TN 7 o [RIE, B e WU
PR ER T 3G I, AR B R 1
R AR =
22 LESHEIIR

b2 AR ( Chemical vapor
deposition, CVD ) f& — F ¥ KA A
ORPARS | A SR R T, R A1k
2 A R E S VTR B, T

&
= -
g o 7Zr
@
8 ', @
7! t-Z10, oy
a =
S d
i) 1170 °C @
o, ~CA, ]
%, m-ZrO,

Chemical reactions

Sintering

ﬁ 7>0.7T,, eVoid
‘ & J elimination
(¢

Necking

23 AR o KA 0 s AR
2 B R R 5 A5 BT B
CVD il & &GRSR E R A
4 R ECE LRI EERE s
AR DL SO S AR v 3 7 1
S CVD i ] e IR
MBI 220 70 R HA il A, 7T
SR AR T 5, B
JREREIANE 9 PR .

Park &5 ) 73 51l 4 1 B F R 4%
i+ ( Electron beam physical vapor
deposition, EB-PVD ) HI CVD X} SiC
TR Z AT R A8, MBS SRR Sk
W B E AR 10 B, S5k
B, CVD MR8 i S RHOR E 4, B
JEXMBE RS IRREAT T 1173 K Y
AN, e BRAE AR [R] 26 SR T, i
JH CVD & & i it oA AR 1 4t
A AL R, Mei % " F H CVD 3k
£ C/SiC E & MR R I SiC, I
iH o ) 2R AR R AR A P RES
WAGIE S G R BT A b PERE . 45
RN AT REEALERZ TR IR
EAE, SIC IR EVUAYEREE L,
Liu % ™) i i} CVD H1 B 46 1438
1% ( Reaction melt infiltration, RMI )
AASS G B9 J7 1%, R H A 1 1) DD

€ - Healing agent
(SiC, TiC, etc.)

Crack-healing)

Physical changes

8 MERHHIAEHH ™

Fig.8 Crack healing mechanisms in ceramics

1731

2 Y i AL iE ( CCF/SIC ) B A+
BT LR B IE S . A A =
AARERE I RTIRAAR, I T =
T e & 24 45 #4) 9 SiCnws— CCF/SiC
S4B, H SiCnws 758 &4 K
P ST A BT 2 [ I 45 250, A i
W75 F43-%) T CCE/SIC & &+ kHY
JE AR FLERBRE | 25 R T FLBR A 14
BUME BEJ, {5 Bh RMI 4 R A 2L
B2 T dHfLESE , i — D4 T T AR
B

1k 2= S A1 % i ( Chemical vapor
infiltration, CVI) J&7E CVD HYAER I
KIEHR R —F A, B 20 4l 70
ALK, B2 B HIF CMC-SiC
B & B CVI M E T 7E = 4k 45 H
WEBIEA T B DU, rTE T R AL
SEAE 8 T IR 5. SR,
CVI EEARAAAE WA 15 B DTRG0 |
T BB B LT, I AE CMC-SiC
(B A2 A0k 07 FH 42 /0 . Hou 45 7
HSAHB RN T REE 2L SiC Tk
2, BERE TIRENECRE, X
BTG A RRET TGRS0

Gas
=3

9 CVD EEREE
Fig.9 Crack healing mechanisms in

ceramics

Before CVD coating

100 pm
oo A

(a) AR

After CVD coating

100 pm
s

(b) X5

10 CVDkfeERmER ™
Fig.10 SEM of CVD repair for surface

cracks™
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B PERE I, B 9T KB, A
RES R ZTE R LA T Si0,
EHSHR, AT RO R, BB e bt
BHY R BRI K. [FI, SifEHN
Fh R 2 AT G2 iR 2 S AR Z ] R
Be , B TR A A
2.3 REERRIE

BRI (Slurry brushing ) J&
WS A B SRR SR R I T
52X, B G 260k T AL Rk
B G G AR R T A5 18 S AT
T SE B 49 DX S 7 T s A
R T2 b T A, TS B
FRUE R, WASIBHERA RAFH
S, WA R SR A A R R
AL JRy s HA 7 55 B Tl M1 47
S S FE AR R A5L0; XA T R4 10
Wre g, B AR an e 11 s
FORHREAS BT 1 Ja T R 77) i 4
BRI AR B SR 145
PE AR e PR A bR CTE PR
PEZORTE Ry ™4, AR E 2 LTy
AR AR 3 RGP B R
FTCHUEE IR,

the pyrolysis
process

Passive filler

‘ﬁanges be

and afte

.

* Low shrinkage
* Low porosity

Range of

Thick coating

23.1 RewAREE A

1T PDCs 7 K, R 5 H
TG, AT S S R S REE I 5
AR R ARG B, A 3UIB 2 CMC—-
SiC 2 1 B0 22 WA 5. SR,
PDCs " & A K 136 1 5L A, 76 B
B AR W R T o R oy A HE
B A R3O T BOH ML AE
%, PR R 4 3 i i T 3K 70% , i
7= R AR P BeAh, R PR AE Y

Ik pE L
11

KSR YR & T 88N i,
23 BRI 1 B B A R A R AL
Bt 2 A BUR LA

H A, BF X bk ) 3 2h ™
kgt %8 —MERHEREWIR
i 24 f# (Polymer impregnation and
pyrolysis, PIP ) 457 A& i Wi 5 (1) B3
e P 5 55 —FUEAE PDCs i
AEORL, ) ok R HAR R 4, LA
BRI G5 (F] 12) P2,

RERRIEIEERER

Fig.11 Slurry painting repair flow chart

Smallimolecules

€scape as gases

Pyrolysis

Invisibly

Meltable filler

Small
€escape as gases

Sacrificial filler

Fused

Eliminate stress

durini oeriiization

* New phases
* Low shrinkage

* High density

Thick coating,

gradient coating

12 AEESMERVIEREREE

Fig.12 Mechanism and scope of different fillers
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{H X} PDCs #E17 2 WK = 15t 24 fiff o 5C
PG Z 35105 X SR AN IS, A
L ASINBURHY 7 A A %L, Schlier
A P DLRFRAY B 50% 58 FH LR 41
S AARRZE T ARFR 3 E1 34% FeSiCr
N 16% SiC #3 A A IEURHEC il R,
il 1T W i S BOR T 80% , FLIR
2 8% HY SIOC/FeSiSiCr/SiC M %,
2 IR 5 AR R8s, 7E2S
AP AT EAL AL B R S L
BOH TS, HARREAS 8 TR, &
W] PDCs 7EF & is 2 i B
KIS
232 ZHUEEA

Y CMC-SiC &2 #1 8}, TeHL
165 FI N 2 DL R ER . 5 eMC-
SiC 9 CTE HAT R A4F T EeE: | ik fe
TEAE S I R v = A S R I 7
R EIFZ; 5 CMC-SIC &
A R ARG S5 v, o AR
B M 455 B BeE S M
WA B R 2 B2 58 i
i) CMC-SiC 7£ il 15 35 55 v B & —
EHBARET

T IR ER, w] Ik gk £ 1 &
SRR T RE IR EE B 5 RO
I BUR g Y R e e At BuR | E
Si0, 5 B,O, WY Lk, A 3K A A & ih
R RS A RE T A A
PR ER B 35, A R B I 0 FLBR
i, SiC. Si;N,. B,C il BN %57k
Ak ¥ 5 CMC-SiC 3£ 4 1) CTE #H
ZERK, PP FAR AT, HARA
A FRE S AR H 2 P Y Si-B-C AH%
Z MV, WIS RS 1 R 2k
BB T, HAE K Abi i i it A rpke 3]
H @A 1EH, #E K CMC-SiC /Y i H
FHi. ZiC. ZiB,. TiC. Y,0;. ALO, %
HEREIRAE Y, FTUEE R )=
TE R R EA IR ST T ¥ & sk, 1R i
SR SR BT AP T 458
G MEfiE. Zhang % UK ALO, . ZrO,
I AI(OH); %5 K3 14 5 7S Na,SiF,
SR A TCH L 4 s s 2 5], H
TFE#N C/SIC B A # kL Tm (1) U Y

BT, S5HRERM L IZIBEE R U
FULF A SR R LB, X 26 ) £F 2 R
()L B A LA ORI T 28 1) 21 4 o)
mfLEE., BEJG, C/SIC Z A rE
i1 5 25 M 91.07 MPa K & % 142.04
MPa, YK %4 55.96%.
24 HHBEREAR

WO 45 7 (Laser cladding, LC)
FARM A A MRS E X
MBS TR, R = BRSO B in
o E AL, 2 P v 2 B IR
o AR BB S22, DT 52 302 T4 4
DI g5 P H R AN ] 13 7
7No LCHARBA E AR . A HE
1o IR TG XN 6 A 540
N B L A0 RN TS S L S —
RIS E T B M 3
OFC =M F=-N=R RNV -R T3
fon, LR RE RS F A A At 00
Wang 25 " %% B SiC 1652 2758 1
Si fERE s S LC BRI 4%, 15 2
i Si-SiC & &2 J2 R MG , 4515
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DL SiC+Si ¥y R & & JERE, Xk ik
fik P e T Y SiC/Si M A I Z B
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BAR G B o BEPEPEORRAS A 1
ERENZ AR b, oerE
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Fig.13 Laser cladding principle diagram
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[ABSTRACT]

structural materials. CMC material designation standards have been established and modular design methods have been

Ceramic matrix composites (CMC) are internationally recognized as the next generation of thermal

developed. CMC have been widely applied and validated in high-temperature end components in multiple aerospace
fields. As ceramic matrix composites transition from laboratory research and development to engineering application and
mass production, joining and repair technologies have become key to driving the application of these composites. Given
the interconnection between joining and repair technologies, this paper systematically reviews the research progress and
development trends in the joining and repair technologies for ceramic matrix composites. For joining technologies, which
need to address both chemical and physical compatibility, this review summarizes the research progress on active brazing,
metallic diffusion bonding, nano-Infiltration and transient eutectic bonding, reaction infiltration siliconization, and adhesive
bonding. For the rapid and effective repair of surface damage in ceramic matrix composites, this review also covers the
application progress of self-healing technologies, chemical vapor deposition, slurry coating, and laser cladding. Finally, the
development trends of an integrated design approach for joining and repair of ceramic matrix composites are prospected.
Keywords: Ceramic matrix composites; Joining; Surface repair; Processing; Self-healing
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