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Table 1 Composition ratio of Al,0;-Cu/(W, Cr) composites
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&1 ALO;-Cu/(W, Cr)E &M EHse 25 A O 2R 1 4 A I8 v A1 EDS 432
Fig.1 Optical images((a), (b)) and EDS layered graph((c), (d)) of Al,O3-Cu/(W, Cr) composites: (a), (c) Al,0;-Cu/(25)W(5)Cr; (b),
(d) ALL,O3-Cu/(35)W(5)Cr

(222) 7-ALO

2 ALO;-Cw/(35)W(5)Cr filt Sk Ak TEM 15
Fig. 2 TEM images of ALO5;-Cu/(35)W(5)Cr composite: (a), (c), (d) HRTEM images of Al,O;-Cu/(35)W(5)Cr; (b) Electron

diffractive spot and selected area electron diffraction pattern
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Fig. 3 Relationship between contacts material mass change
(35)W(5)Cr((b), (d)): (a), (b) First test; (c), (d) Repeated test
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and current of Al O;-Cu/(25)W(5)Cr((a), (c)) and AlOs;-Cuw/
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Fig. 4 Low-magnification images of arc erosion morphology of Al,03-Cu/(25)W(5)Cr((a), (c)) and Al,O3-Cu/(35)W(5)Cr((b), (d)):

(a), (b) Anode; (c), (d) Cathode

"
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Fig. 5 High-magnification images of arc erosion morphology of Al,05-Cu/(25)W(5)Cr((a), (c)) and Al,0;-Cu/(35)W(5)Cr((b), (d)):

(a), (b) Anode; (c), (d) Cathode
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Table 3 EDS analysis of different areas after arc erosion

Cu w Cr (@] Al
Area No.
w/% x/% w/% x/% w/% x/% w/% x/% w/% x/%
1 13.30 12.68 60.42 19.92 11.93 13.91 13.79 52.23 0.56 1.27
2 9.10 9.43 68.83 24.65 8.56 10.84 13.21 54.35 .0.30 0.73
3 36.98 42.46 51.95 20.61 4.20 5.90 6.73 30.69 0.13 0.35
4 32.49 35.90 53.96 20.61 5.23 7.06 8.26 36.25 0.07 0.18
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Fig. 6 Welding force variation of different electrical contacts
under different current values: (a) DC(30 V, 10 A); (b) DC(30V,
25A)
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Electrical contact properties of
ALO3;-Cu/(W, Cr) composites prepared by
vacuum hot-pressing sintering and internal oxidation methods

ZHANG Xiao-hui"?, TIAN Bao-hong' 2, LIU Yong"?, ZHANG Yi' %, SONG Ke-xing" %, LI Quan-an'?

(1. School of Materials Science and Engineering, Henan University of Science and Technology, Luoyang 471023, China;
2. Collaborative Innovation Center of Nonferrous Metals, Luoyang 471023, China)

Abstract: The Al,O;-Cu/(25)W(5)Cr and ALOs-Cu/(35)W(5)Cr composites were prepared by vacuum hot-pressing
sintering and internal oxidation methods. Their relative density, electrical conductivity and Brinell hardness were
measured, respectively. The microstructure was analyzed by scanning electron microscope. The JF04C electrical contact
testing system was used to investigate the welding force and electric contact performance. The results shows that the
pining effect of nano-Al,O5 particles causes tangle and intersecting of dislocations. The Al,O3-Cu/(25)W(5)Cr contact has
a little mass transfer from the anode to cathode. But the final mass transfer direction of the two composites is from the
cathode to anode. With the melting, evaporation and sputtering of Cu, W particles gathers and transforms into
needle-shaped skeleton. Finally, pip and crater are presented on the anode and cathode surface, respectively. When the
content of W in the dispersed copper matrix increases from 25% to 35% (mass fraction), the welding force reduces
obviously.

Key words: hot-pressing sintering; electrical contact; arc erosion; material transfer; welding force
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