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I HT B KR LI B &K TIC & )& By & A
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mm>2 mm AR . RFEFRPRIBER K T A 80#~1500#
KD ARIZ 25 B ' 25 B BEAE SR THI (V0 S8 A0 P, P P P
JHEPE 10~15 mine ARG S N HL BELEE S
o, MEAE N 2x10°Pa iit, L 30 C/min I N

&1 GH3128 Fm 4
Table 1 Chemical composition of GH3128 (/%)

Cr Al Ti W, Mo Fe Ni

19~22  0.4~0.8 0.4~0.8 7.5~9 <2 Bal
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Fig.1 Microstructure of TiC cermet
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Fig.2 Interfacial microstructures of the joint brazed at 840 °C for 10 min: (a) the whole interface, (b) TiC cermet side, and

(c) GH3128 side

F2 BE2hFREAEKE~Y EDS BEEDT
Table 2 EDS results of each spot in Fig.2 (at%)

Position Ag Cu Ni Cr W Mo Phase
21.
A 1.9 711 6 52 - (Cu, Ni)
B 754 222 1212 - Ag(s.s)+Cu(s.s)
C 46 933 1506 - Cu(s.s)
18. )
D 2.2 76.0 4 1.41.0 1.0 (Cu, Ni)
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[AgCUNiLi Ft [ i fom 41 24

LEF IR E AR, TiC &8 %M & (Cu,
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FFHIEIE B 810 CEL I+ % 960 C, TiC &R b &
M B (Cu, Ni)JZ B ET ;a2 H i
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Fig.3 Interfacial microstructures of TiC cermet/AgCuNiLi at different brazing temperatures for 10 min: (a) 810 C, (b) 880 C,

(c) 910 °C, and (d) 960 C
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Fig.4 Interfacial microstructures of TiC cermet/AgCuNiLi at 840 °C for different time: (a) 5 min, (b) 15 min, and (c) 25 min
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Fig.5 Interfacial microstructure of TiC cermet/AgCuNi at
840 C for 10 min
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Fig.6 Shear strength of the TiC cermet/AgCuNiLi/GH3128 joint

brazed at different temperatures for 10 min

Reactive layer IRIeXeEui

( (‘n;N I.)

*

M€ particle

K7 880 Cfi 10 min i TiC 4 &g %/AgCuNiLi/GH3128
3K T 50
Fig.7 Fracture surface of the joint brazed at 880 °C for 10 min:

(a) macro photography and (b) magnification of zone A
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Table 3 Work of adhesion of different liquid alloys on TiC

ceramic

Metal Surface tension/  Contact angle/ Wag/

mN m* (9 mJ m*?
120!
122]
Ag 827 (1050 C) 414
6
Cu 118312 88 1224
(1159 C)

. 177814 281! 32408

Ni 1 8501241 (1480 C) 3416

Note: The surface tension of Ni is the average value

3 &£ it

1) In#GE N 840 C. fRIERS 7N 10 min A,
K AgCuNiLi #FRHFIE TiC 4@ M & & GH3128 %
LA 45 ¥ 8 : TiC 42 )@ M &/ (Cu, Ni)/Ag(s.s)+Cu(s.s)/
(Cu, Ni)/GH3128.

2) i A BT ARG BE 0 T e BRI R ) ZE K, TiC
< J Wi B BT I B (Cu, N[ VA AR 2 8 BE 3G K, H TR
PR R EDIRK R, FRREAEY Ag-Cu 3t i 2L I
B .

3) AgCuNiLi £F&HH Li 1y A\ ge e i3t 51 L (Cu,
Ni) MR T (Cu, Ni)4k a4 K0 52 &F B Cu ot
ENINE/N Oy E et

4) WEEFHIEEEH 810 CHEF| 960 C, 43k
PUBY 5 B SR 0 OK, SRS RN o TE I AGE BE N
880 C. fRIGLKIIE]Jy 10 min B, 423k P89 96 & 1A B i
KA& 204 MPa.
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Interfacial Microstructure and Properties of TiC Cermet and
GH3128 Joint Brazed Using AgCuNiL.i

Zhang Lixia, Lei Min, Yang Zhiye, Feng Jicai
(State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China)

Abstract: TiC cermet and GH3128 nickel-based superalloy were brazed using AgCuNiLi filler alloy. The results show that the interfacial
microstructure of the joint brazed at 840 <C for 10 min is TiC cermet/(Cu,Ni)/Ag(s.s)+Cu(s.s)/(Cu,Ni)/GH3128. With the increase of
temperature and holding time, the (Cu,Ni) solid solution at the TiC cermet side thickens and grows in the form of dendrite crystal; besides, the
eutectic microstructure in the brazing alloy decreases. The analyses on the interfacial microstructure indicate that the addition of Li in the alloy
promotes the forming of the (Cu,Ni) solid solution. However, the continuous growth of the (Cu,Ni) solid solution is controlled by diffusion of
the Cu element in the brazing alloy. Shear strength of the joint increases gradually and then decreases slowly with the increase of the brazing
temperature. The highest shear strength of 204 MPa is obtained when the specimens are brazed at 880 <C for 10 min.

Key words: AgCuNiLi; cermet; nickel-based superalloy; brazing
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