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Table 1 CuW alloy composition design with grade tungsten

powder (/%)
Number ~ W(0.4 um) W(6~8 um) W(50 pum) Cu
1 10.5 49 10.5 30
2 14 42 14 30
3 17.5 35 17.5 30
4 21 28 21 30
5 245 21 24.5 30
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Fig.1 SEM microstructures of CuW alloy prepared with different
kinds of grade tungsten powder: (a) 15:70:15, (b) 20:60:20,
(c) 25:50:25, (d) 30:40:30, and (e) 35:30:35
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Fig.2 Microstructures of different magnification of the three grade
tungsten powder with the proportion of 20:60:20: (a) >200;
(b) >500; (c) =<1000; (d) =2000; () >5000; (f) <20 000
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Fig.3 Relationship between the content of 50 pwm or 0.4 pm tungsten powder and the CuW alloy property:

(a) density, (b) bonding strength, and (c) hardness and electric conductivity
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Fig.4 Relationship between specific surface area and particle size
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Fig.5 Microstructures of different magnification of Cuw alloy

broken down by arc which prepared by the three grade
tungsten powder with the proportion of 20:60:20: (a) >25;
(b) >200; (c) >600; (d) >2000; (e) >5000; (f) 10000
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(a) 15:70:15, (b) 20:60:20, (c) 25:50:25, (d) 30:40:30, and (e) 35:30:35
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Preparation of New Copper-Tungsten Alloy by Grading Tungsten Powder

Zou Juntao, Wang Yuanyuan, Yang Xiaohong, Xiao Peng, Liang Shuhua
(Key Laboratory of Electrical Materials and Infiltration Technology, Xi’an University of Technology, Xi’an 710048, China)

Abstract: Traditional CuW alloy prepared by tungsten powder with single particle size is difficult to meet the requirement of electrical contact of
the high-frequency switching capacitor switch. In this paper, tungsten powders with three kinds of particle size (supermicron, micron and
submicron) were used to prepare novel CuW alloy. The microstructure of the CuW alloy was analyzed by field emission scanning electron
microscopy and the arc breakdown properties were investigated. The results show that CuW alloy prepared by grading tungsten powders can form
a variety of W-W sintered necks, which strengthen tungsten skeleton; therefore, distribution of the Cu phase becomes more uniform and more
dispersed. As a result, the hardness and electrical conductivity of the CuW alloy is 30%~40% higher than the national standard, and the CuW alloy
has a higher resistance of voltage strength. In addition, the bonding strength of the CuW/CrCu prepared by grading tungsten powder is 40%~60%
higher than the national standard.

Key words: CuW alloy; grading; voltage resistance strength; bonding strength
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