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Effect of Adding Bi,O3 on Physical and Electrical Contact Properties of AgSnO, Contacts
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Abstract: AgSnO, contact materials were doped with different amounts of Bi;O; by powder metallurgy
and then submitted for performance tests. The wetting angle of Ag to the oxide substrate was measured,
followed by testing the density, conductivity, contact resistance, arc energy and other parameters. The
influence of Bi,O; on the wettability of AgSnO, contact material was analyzed. The results show that
Bi,0; doping significantly improves the physical properties and electrical contact performance of AgSnO,
contact materials. When the content of Bi,O; is 1.5%, the overall performance of AgSnO, contact

materials reaches a climax. With the content increasing, the wetting angle presents volatility, and the

variation of the contact resistance and the arc energy well match with that of the wetting angle.
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Tab.1 Composition proportion of the contact material

PV ES Ag:Sn0,:Bi,0; ®(Bi,05)/%
1* 88:12:0 0
2" 88:11:1 1
3* 88:10.5:1.5 1.5
4* 88:10:2 2
5* 88:9.5:2.5 2.5
6" 88:9:3 3
7* 88:8.5:3.5 35
8" 88:8:4 4
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Tab.2 Data of physical and electrical property tests on different contact material samples

PyEEMERE LA P e
S R/ L2/ P2k FEL P ¥ BEfih IRIRRE & SRR
(g/cm?) (%IACS) AL E FH/mO Hi BH/mQ A5 ALY [l /m]T fief/mJ
1# 97.8 8.80 50.84 0.16~2.31 0.54 183~201 190
2 712 9.23 54.55 0.06~0.75 0.31 180~196 187
3 64.9 9.22 56.02 0.06~0.79 0.23 178~200 187
4 732 9.23 54.93 0.30~1.74 0.78 181~198 193
5" 81.3 9.22 54.38 0.02~3.81 0.72 182~197 189
6" 69.6 9.30 56.85 0.05~1.74 0.79 177~206 191
7* 77.1 9.27 55.39 0.04~2.49 0.87 179~210 193
8" 86.5 9.28 55.77 0.18~6.41 1.40 179~198 190
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Fig.1 Wetting angles between Ag and SnO, of different samples
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Fig.3 A changing curve of the density with Bi,O; contents
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Fig.4 Changing curve of the electrical conductivity

with Bi,O; contents
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Fig.5 Contact resistances of sample 3” and 8"
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Fig.6 Comparison diagram between contact material wetting

angles vs the average contact resistance
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