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Abstract: The wettability of ten kinds of brazing fillers on C/C composite was studied with the sessile
drop method. Theresults showed that the wettability of the brazing fillers on C/C composites was im-
proved with the increase of the content of active elements Ti, Cr or V. In the Co-Ti and N+ T1i brazing
fillers system, theform of the element T1i had an effect on the wettability. When the element Ti exis-
ted with solid solution, it tended to react with C/C composite to improve the wettability. The ele
ments Ti and C reacted and formed TiC compound. The active elements Cr, V distributed at the inter
face between C/C composite and PdN+ Ce V-S+ B brazing filler and formed Cr23 Cs phase and V2 C phase
respectively. When the elements Cr, V were added concurrently in the brazing filler, the former dif
fused to the reaction layer more strongly than the latter.

Key words: high-tem perature brazing filler; C/ C composite; brazing; wettability

¢/ C C C ,
, C/C i
Cu "™ AgCu ™
) ) ) Ti )
' , 500C
C , C
, c/C , C/C
, , Si, Mg Si'”!, TiSi!"
: ¢/ C i
¢/ C 1420~ 1490°C, C/C
: , c/C
2 Ti, Cr, V ,

, Cc/C 10 , c/C

C/



26 / 2008 1
1 (SEM) X
(3D )cC/C
, 2. Og/ em’ 10 (
/%)) s : 1% Co-20T 4, 2" : Co-73T}, 2
3" {N+34Ti, 4" : N+71Ti, 5 : Pd40Ni, 6" : PdN#(2 g CoTi  NiTi
~ 6 5)V,7" :PdN+(6. 6~ 14 5)V, 8" : PdN+( 4~ 11) S 10° PN
Cr,9" : PAN+( 12~ 25) Cr,#IO# ;#Pstf( 12~ 25) Ce ' ’ -
(6 6~# 14. 5) V-Si B, 1"~ 9 ’ L0* si B
.10 c/C
o ’ 1 10 \
’ 1 , (Ti, Cr, V)
411331 ( %0~ 70Mm) 5- 6 ’ 2z r,#
’ 3,7 6", 9" 8",
10°C/ min 5x 10*31733 (2,4 y
’ ’ la- d 1'- 4
5 C/ min
1 10
Table 1 Compositions and experimental results of ten kinds of brazing fillers with the sessile drop method
No Mass fraction / % H eating condition Contact angle / (°) Remark
1# Co-20Ti 1220C/ 10min 95 -
2% Co-73Ti 1220°C/ 10min 4 Good wettability but cracking
3# N+34Ti 1220C/ 10min 88 -
4# N+71Ti 1220C/ 10min 8 Good wettability but cracking
5* Pd 40Ni 1250°C/ 30min 69 -
6" PdN+(2-6.5)V 1250 C/ 30min 73 -
7* PdAN+(6.6-14.5)V 1250°C/ 30min 39 Ex cellent wettability
8* PdN+(4-11)Cr 1250°C/ 30min 75 -
o# PdN+(12-25) Cr 1250 C/ 30min 1 Ex cellent wettability
10# PdN+ (1225) Ce-(6. 6 14. 5) V-Si-B 1250°C/ 30min 1 Ex cellent wettability
, 4 . Ti le— j 5~ 10"
Co-20Ti Ni34Ti C/C \ ( le, f, h)
, : Ti Co-73Ti Ni7ITi ¢/ C \ ;
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(a) Ce-20Ti; (b)Co-73Ti; () N+34Ti; (d)N+71Ti; (e) Pd4ONi; (f) PAN+(2~ 6 5)V; (g) PAN+(6 6~ 14 5)V;
(h) PdN+(4~ 11)Cr; (i) PdN+( 12~ 25)Cr; (j) PdN+(12~ 25)Ce-(6 6~ 14 5) V=-S+B
Fig 1 Morphologies of ten kinds of brazing fillers on C/ C composites with the sessile drop method
(a) Co-20T1; (b) Ce73Ti; () N+34Ti; (d) N+ 71T (e) Pd 40N (f) PAN+(2-6 5)V; (g) PAN+(6 614 5)V;
(h) PAN#+(4 11) Cr; (i) PdN+ (1225) Cr; (j) PAN+(12-25)C+ (6 614 5) V-S¢ B

2 Ce-73Ti
C/C composite ‘ A Table2 Composition of special zones in joint

using Co-73Ti brazing filler

Atom fraction/ %
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C Ti
1 71.01 28.99
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Fig 2 Back-scattered electron image of interface « 1,,) , C VeC ,PdN-l—( 12~ 25) Cr
between Ce-73T1and C/C com posites
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28 /2008 1

“3 ) (3 <4 ) : “¥). 10~ 15km, V., C
3~ Skm, Cr, C ( 3 (3“4

C/C composite

Interaction layer

3 Pd-Ni c/C
(a) Pd40Ni/ C/ C; (b) PAN+(6 6~ 14 5)V/C/C; (¢) PAN+( 12~ 25)Cr/C/ C;
(d) PAN+( 12~ 25)Cr(6 6~ 14 5)V-S+B/C/C
Fig 3 Back scattered electron images of the interface using four kinds of Pd Ni
based-brazing filler for C/ C com posites (a) Pd40Ni/ C/C; (b) PAN+(6 614 5)V/C/C;
(¢) PAN+(12-25) Cr/ C/ C; (d) PAN+(12-25) C+ (6 6-14 5) V-S+ B/ C/C

3 Pd-Ni agc
Table 3 Composition of typical zones at the interface between C/ C
composites and four kinds of Pd-Ni based-brazing fillers

Atom fraction/ %

Position
C v Cr Ni Pd Total
1 85 78 14 06 - - - 99 84
2 44 65 - 54. 57 0 43 - 99 65
3 65 10 8 02 22.56 - - 95 68
4 63 46 19 95 942 - - 92 83
4 PdN+(12~ 25)Ce(6 6~ 14 5)V-S+B Cr V ,
s s s Ting C Chou
Pd  Ni, Pd , Ni t Sic  C Cr ,
s CeC 4 R CrzCs, CraC, Cr7Cs
;Cr V ,Cr Crs G2, , 4 1127°C
( 3d “3) , V - 460,- 96, — 70, - 12 kJ/ mol,
( 3d  “47) Ce-C Cr23 Cs
,Cr V C/ C Cr R

s Cr ( 3 <« 2’7 , 3 377 « 4”) )
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of the interface using PdN+( 12-25) C+ (6 614 5) V- S+ B brazing filler on C/ C composite (a)
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