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Effect of the Heat Treatment Temperature on the Brazed Microstructure
of Dissimilar Ti and Cu Metals Using a Zr-Base Amorphous Filler

Jung Gu Lee, Jong Keuk Lee, Min Ku Lee’ Chang Kyu Rhee

Nuclear Nanomaterials Development Lab.
Korea Atomic Energy Research Institute (KAERI), Daejeon, 305-353, Korea

Abstract In this study, brazing characteristics of the dissimilar Ti and Cu metals using a Zr-base amorphous
filler (Zryq 5 Tij55Cu4, 5Nis oBey, 5 In at.%) have been investigated for various bonding temperatures. In the sample
brazed at 790°C for 10 min., the Ti-rich phases in the joint were observed, while the Cu-rich phases were
obtained in the sample brazed at 825°C for 10 min.. Such a different microstructure and composition in the joints
could be explained by the degree of the dissolution reaction. At 790°C, the reaction between the Zr-rich liquid
phase and the Ti base metal was actively occurred to form Ti-rich liquid phase in the joint. As the temperature
increased to 825°C, however, the reaction between the Ti-rich liquid phase and the Cu base metal was promoted
to form the Cu-rich liquid phase in the joint finally. Such a different interface reaction is attributed to the reactivity
or solubility between the Zr as a main element in the filler and the Ti and Cu as a base metal element.
(Received December 30, 2006; accepted January 14, 2007)
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Fig. 1. DTA curve of the Vit-1 amorphous alloy filler
(Zr ;5 Tiy38Cuyp 5Ny (Beyy 5 (at.%)).

Ti

Fig. 2. SEM micrographs of the specimen brazed at 825
°C; (a) joint, (b) center region, (c) Ti/braze interface and
(d) Cu/braze interface.
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Table 1. EDS results of the A and B areas marked in
Fig. 2(b) for the center region of the joint brazed at 825
°C.

at.% Ti Zr Cu Ni Phase
A 32.2 0.6 66.1 1.1 Cu,Ti
B 14 - 98.6 - Cu-rich

FAFC] EDS 4w 4 2%, Cu 2 T =A7E
Ball=lo] L] AA 27 FA g AS
& 5= AATh HAAFQ] 2L B Cu] §go]
Tio] g 2e A8 & 4= 9o ol= 825°C
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Fig. 2(b)o} 22 vA|I221S P43 AL e &=
Atk Fig. 200¢ 2= 27t T ZA9E Cu EA)
3] A B mARAS RojFa Qlth
Fig. 2(cellX Be A 2o] Ti ZA9F i<
A= o] A we-Eo] A= = A
S & 4 9o Table 29] EDS AzpoilA] Holx
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s Tio §hgo] B AE0] A = A
< & 4 Atk 2 T 2A BFOR CuTi,
(Cu,Tiy) > CuTi — CuTi, ASo] A=) ke A
S & S Stk ool vkl Cu EAI9}F A3 A
Holl= Ti EAeF AR A= g2 duide
2 B 4o Cu BAVE HH= &8l 2 EbE]
o] Curich J¥le] A4g=]o] e 2s & 4 At
(Fig. 2(d)°k Table 2). & F3ir%= 825°Co] H
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u)A| 228 BojFar gtk Fig. 3@)ollr Hxo] 3
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A3 A A0 HIEl] Cu 2 Ti =Aje] a7t &

Table 2. EDS results of the A, B, C, and D areas in Fig.
2(c) for the Ti/braze interface region and the a, b, ¢, and
d areas in Fig. 2(d) for the Cu/braze interface region for
the joint brazed at 825°C.

at.% Ti Zr Cu Ni Phase
A 39.4 - 60.0 06 | CuyTi,
B 43.6 - 56.4 - Cu,Ti,
C 494 0.9 49.3 04 | CuTi
D 64.0 1.1 33.1 18 | CuTy,
E 99.2 0.3 0.5 - Ti
a 0.2 - 99.8 - Cu
b 2.4 - 97.6 - Cu-rich
c 3.2 - 96.8 - Cu-rich
d 32.6 - 66.5 09 | Cu,Ti

Fig. 3. SEM micrographs of the specimen brazed at 790
°C; (a) joint, (b) center region and Ti/braze interface and
(c) Cu/braze interface.
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Table 3. EDS results of the A, B, C, D, and E areas
marked in Fig. 3(b) for the center region and the Ti/braze
interface of the joint brazed at 790°C.

at.% Ti Zr Cu Ni Phase
A 99.0 0.7 04 - Ti
B 92.6 3.9 2.7 0.8 Ti-rich
C 61.9 5.8 30.3 2.0 CuTi,
D 414 27.7 24.2 6.7
E 61.6 16.3 159 6.2

Table 4. EDS results of the a, b, ¢, d, and e areas marked
in Fig. 3(c) for the Cu/braze interface of the joint brazed
at 790°C.

at.% Ti Zr Cu Ni Phase
a 0.9 - 99.1 - Cu
b 19.5 0.9 79.6 - Cu,Ti
c 11.1 | 113 77.6 - Cu,(Ti,Zr)
d 484 2.1 48.7 0.8 | CuTi
e 61.9 6.0 30.1 2.0 | CuTi,
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