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Fig.2 Thermal expansion coefficients of the CuCrZr alloy, the
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Fig.3 Optical micrographs of the brazed joints obtained at tem-
peratures of 900 ‘C (a), 920 C (b), and 940 C (c)
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Fig.5 SEM morphologies of the joints obtained at brazing
temperatures of 900 ‘C (a), 920 C (b)and 940 C (c)
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Table 1 Compositions and component phases of the
brazing seam region in Fig.5

Brazing . Composition/at% Phase
... Region - -
temp./°C Cu Ti Zr Ni  (Stru. type)
A 77.17 401 18.83 Cus1Zr14
900 B 57.97 31.94 - 10.10  (Cu,Ni),Ti
C 96.49 351 Cus.s.
920 D 7587 339 1851 2.23 Cus1Zr14
E 57.68 29.26 - 13.05 (Cu,Ni),Ti
940 F 78.21 824 1212 142 Cus1Zr14
G 43.04 47.56 - 9.41 TiCu
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Effect of Brazing Temperature on Properties of W/CuCrZr Alloy Joints Brazed
with Cu-based Amorphous Brazing Filler

Yu Hao', Wang Jianbao*, Wang Yingmin*, Qiang Jianbing®, Dong Chuang®,
Lian Youyun?, Feng Fan?, Liu Xiang? Sun Jizhong®
(1. Key Laboratory of Materials Modification by Laser, lon and Electron Beams, Ministry of Education,
Dalian University of Technology, Dalian 116024, China)
(2. Center for Fusion Science, Southwestern Institute of Physics, Chengdu 610041, China)
(3. School of Physics and Optoelectronic, Dalian University of Technology, Dalian 116024, China)

Abstract: Brazing temperature plays a key role in the formation of tungsten/CuCrZr alloy joints in the ITER equipment. In the present
paper, continuous and uniform Cu4;TissZr11NigSii (at%) amorphous ribbons with dimensional sizes of 10 mm in width and 80 um in
thickness were prepared by a melt-spinning method, and the application of the amorphous foil as a brazing filler for the joint of tungsten
and CuCrZr alloy in the ITER equipment were investigated. The microstructures and mechanical properties of the joints obtained at
different brazing temperatures were examined by the combination of optical microscopy, scanning electron microscopy, X-ray diffraction
and microhardness indentation techniques. Comparison of the microstructures and mechanical properties of the joints indicates that high
quality interface bonding can be realized at an optimal brazing temperature of 900 <C, and the joint zone thus formed is microcrack-free
and the heat affected zone is fine-grained, exhibiting the highest microhardness; the application of the amorphous foil as a new brazing
filler can reduce the temperature for the joint of tungsten and CuCrZr alloy effectively.

Key words: Cus7TissZr11NigSi; amorphous brazing filler; brazing temperature; W/CuCrZr alloy joints
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