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Fig. 1 SEM images of W-Cu composite powders: (a) SE; (b)
BSE
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Fig. 2 Microstructure (a) and fracture morphology (b) of

W-25Cu contact material
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Table 1 Properties of W-25Cu contacts material

Preparation Relative  Hardness, Conductivity
technique density/% HB (IACS)%
Hot extrusion 98.8 246 42.7
Infiltrati

T 96.4 138 38
process

National

6.8 195 38
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Fig.3 TEM image of W-25Cu contact material
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Fig. 5 Relationship between arc energy and voltage during break and make operation: (a) Break operation; (b) Make operation
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Fig. 6 Relationship between arc duration and voltage during break and make operation: (a) Break operation; (b) Make operation
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Fig. 7 XRD patterns of W-25Cu contactor before and after arc erosion: (a) Before arc erosion; (b) After arc erosion
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Fig. 8 Arc erosion morphology of W-25Cu contact material: (a) Cathode; (b) Anode
F2 ARG HTEE
Table 2 EDS analysis of W-25Cu contact material
Cu w (0]
Sample
w/% x/% w/% x/% w/% x/%
Area 1 61.52 64.21 32.69 11.79 5.79 24.00
Cathode
Area 2 29.40 3247 60.47 23.08 10.15 44.86
Area 1 54.32 50.80 35.52 11.48 10.15 37.71
Anode
Area 2 24.52 26.81 64.22 24.28 11.26 48.91
R 2RV B AR R 2 2V L B
T AER I AVERT R [ IR A 5)), AR AR R i 3-—mwe
Cu FTEHEZ T k. 5. *—Cathode
4—Total
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Fig. 10 Transfer form of W-25Cu contact
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Performances of high-density fine-grain W-25Cu
electrical contact materials

WAN Cheng', LI Ji-wen" >, WANG Zhan', MA Dou-qin', WEI Shi-zhong?, ZHANG Guo-shang'**, XU Liu-jie’

(1. School of Material Science and Engineering, Henan University of Science and Technology, Luoyang 471003, China;
2. Henan Engineering Research Center for Wear of Materials,
Henan University of Science & Technology, Luoyang 471003, China;
3. Henan province nonferrous metal Commonness Technology of

Collaborative Innovation Center, Luoyang 471003, China)

Abstract: The W-25Cu electrical contact material was fabricated by cold isostatic pressing process, presintering in
vacuum and hot extrusion of W-Cu nanocomposite powders that was made by hydrothermal synthesis combined with
co-reduction method. The relative density of W-25Cu electrical contact materiel is above 98%, the conductivity reaches
42.7%IACS, and the hardness is 246HB. The distribution of W phase and Cu phase are uniform and the particle size of W
phase is fine (1-3 um). The arc tests were carried out under DC and resistance load conditions through JF04C electrical
material testing system. The results show that increasing the density and decreasing the grain size of tungsten copper
alloy can reduce and stabilize the contact resistance. Arc time and energy increase along with the increasing of voltage,
and the arc time and energy of break operation are less than that of make operation. The surface material mainly compose
of Cu, W and WO; phases of W-25Cu electrical contact materials after being eroded. Melting bridge transfer, arc transfer
and spray evaporation are mainly transfer forms, and the material transfer direction changes with the increasing of voltage,
namely, the mass loss transfers from cathode to anode.

Key words: high density; fine grain; contact resistance; arc erosion; materials transfer
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