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Abstract: Continuous fiber reinforced ceramic matrix composites (CMCs) will be widely applied to the
high temperature field. Because of the limitation of the CMCs fabrication, it is hard to produce so-
phisticated and complex components. Moreover, due to the wide applications of CM Cs, the problem
of compatibility between CM Cs and metals material must be solved. Joining is one of the critical sub-
jects needing to be solved for CMCs application. The present status of CM Cs joining are review ed.
Several effective joining methods are emphasized: brazing, partial transient liquid phase bonding
(PTLPB), solid-state reaction bonding without pressure, joining with pre-ceramic polymer, ARG
JoinT, onr-line liquid infiltration joining process etc.
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Table 1 Conditions of brazing CM Cs and performance of the joints
CMC Solder T emperatur e/ Time/min  Resultant in joint Shear strength /MPa Fracture position
SiCe/ SiC[ 17] Al 1000 45 AlCy - -
SiCy/ SiC[ 17] Si 1420 45 - 15 CcMC
SiCe/ SiCL1T] ZBM 1200 45 - 15 cMmCe
G/ SiC[17] Si 1410 0 - 7 cMC
Siz N4¢/ Cordierite Ti Plating Ti+ 50 mAg Cu .
800 10 SiC 40.6 CMC
alloy!!2 cocrystallization
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[5]
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Si, Mg, Ti 2

Ti, Zr, Hf, Pd

Ni, Cu, Ag, Au
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Table 3 Effects of the additional elements on active metal
Additive Function
element

el Promote liquidity of solder, make the additive

more active, decrease the bonding time

Snl7 Make Zr more active

Al Make Zr more active

Crld Promote the wettibility of Cu
3.2 (PTLPB)

PTLPB
P P
PT LPB
( BAB . A B ),
P >

4

T able 4

B AB

Several mult+interlayers for PTLPB

Matrix material

Multinterlayer

In, Sn,
Al 3
(2) I,
/ s /
(3) ,
2 2
(Cu, Ti ; W, Mo
; C
, AgCu
Ti, AgCuTi s
[12- 14]
2 2
) 500
[20]
2
Table 2 Effects of metallically elements on brazing
Active Matrix
. Resultant Solder
element material
SizNy AIN, Si Brazing without additive
Al
SiC Al G5, SiC Brazing without additive
. L . Ag CeTi, AgTi, CaTi,
Ti SiC T i5Si3, Ti3SiC,, TiC
In Ti I Ag-Ti, InrAg Ca Ti
Ni SiC Ni, Si PdNi, N+Cu, N+Auw
) Nbs Siz, NbSiz, Nby C, Wildly applied to
Nb SiC
NbsSiz CX, NbC diffusion bonding
\ SizNy4 Vn, VSiz, V=S N Au-N+ V-Mo
Ag CeZr, Ag Ce ZrSn,
Zr SiC ZrC o g
Ag Cu Zr-Al
Mg SiC Mg, C AgCu-Mg
Hf SiC - AgCuHf
Ta SiC - AgCuTa
Au-N+Cs Fe Mo,
Cr Si3N4 CrN

N+ Ce-Si, N+ 20Cr

Al O3
Al O3
AL, O3
Siz Ny
Siz Ny

Siz Ny
Siz Ny

SiC

Cu/ Pt/ Cul 3!
Cu/ Nb/ Cul 28
Cr/ Cu/ Ni/ Cu/ Crlol
Aw Ce T/ Ni/ Auw-Cu-Til 281
Au/Ni/ Aul?8
Au/ N+Cr22/ Aul28]
Ti/ Ni/ T 301
Ce Aw Ti/ Ni/ Cu-AwTil 29
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