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Table 1 Factual component content of AgSnInCu alloy

samples (w/%)

Sample No. Ag Sn In Cu
1# 90 5.9 3.0 1.1
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5# 89.8 3.1 3.1 4.0
6# 90.3 2.9 0 6.8
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Table 2 Testing conditions of AC-4

Voltage/V Current/A cosd  Duration/ms Frequency/Hz

40040.05 192+40.05 0.3540.05 50 1/12
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Fig.5 OM images of AgSnin alloys with different Cu doping contents: (a, b) 1.1%, (c, d) 1.65%, (e, f) 2.15%, (g, h) 3.4%, and
(i, j) 4.0%
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Fig.6 OM images of AgSn0O,In,03 contacts with different Cu doping contents: (a-c) 1.1%, (d-f) 1.65%, and (g-i) 2.15%
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Fig.7 OM images of AgSn0O,In,03 contacts with different Cu doping contents: (a) 3.4%, (b) 4.0%, and (c, d) 6.8%
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Fig.8 Transient temperature (a-e) and temperature rise curves (f) of different Cu doped AgSn0O;In,03 contacts after 10 000

cycles: (a) 1.1%, (b) 1.65%, (c) 2.15%, (d) 3.4%, and (e) 4.0%
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Fig.10 Mass loss curves of Cu doped AgSnO,In,0O3 contacts after arcing with different cycle numbers: (a) 1000, (b) 2000,
(c) 10 000, and (d) failure
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Fig.11 3D contour photos of static contacts of different Cu doped AgSnO.In,03 contacts after arcing: (a) 1.1%, (b) 1.65%,
(c) 2.15%, (d) 3.4%, (e) 4.0%, and (f) 6.8%

K12 AR s A F S Cu e

PE AgSnO2In,05 B fiil i 3D F& 57 I

Fig.12 3D contour photos of dynamic contacts of different Cu doped AgSnO;In,O3 contacts after arcing: (a) 1.1%, (b) 1.65%,

(c) 2.15%, (d) 3.4%, (e) 4.0%, and (f) 6.8%
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Fig.13 SEM of static contacts of different Cu doped AgSnO;In,O3 contacts after arcing: (a) 1.1%, (b) 1.65%, (c) 2.15%, (d) 3.4%,
(e) 4.0%, and (f) 6.8%

K14 HIMZ S AR E & Cu Bt AgSnO,In,03 3 filt i SEM A
Fig.14 SEM images of dynamic contacts of different Cu doped AgSnO,In,O3 contacts after arcing: (a) 1.1%, (b) 1.65%, (c) 2.15%,
(d) 3.4%, (e) 4.0%, and (f) 6.8%
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Electrical Performance of Cu Doped AgSnO,In,03 Electrical Contacts Fabricated
by Internal Oxidation

Mu Chengfa'?, Shen Tao®, Wang Kaixu?, Chen Xiaotong? Zhou Xin®, Li Yue®, Yang Hui'?
(1. School of Materials Science and Engineering, Zhejiang University, Hangzhou 310027, China)
(2. Wenzhou Hongfeng Electrical Alloys Co., Ltd, Wenzhou 325603, China)
(3. Wenzhou Research Institute of Zhejiang University, Wenzhou 325036, China)

Abstract: A series of Cu modified AgSnO;In,O3 electrical contact materials were prepared by alloy melting—internal oxidation
method. The temperature rise and electrical life testing system were used to evaluate the performance of Cu modified samples. The
3D microstructure, phase composition, micro morphology and chemical composition of Cu modified samples were characterized by
ex-situ VR 3D projection technology, XRD and SEM/EDS, and the failure mechanism of electrical life endurance was explored.
The results show that with the increases of Cu doping content, the microstructure of the modified samples changes from short
whisker like oxide to slender fibrous like oxide. However, when the Cu doping content is as high as 6.8wt%, the phenomenon of
"dissolution-segregation" occurs, and a large number of oxide particles preferentially segregate at the grain boundary. The tempera-
ture rise behavior of the modified AgSn0O.1n,03 contact material decreases first and then increases with the increases of Cu doping
content. When the Cu doping content is 2.15wt%, the average temperature rise is as low as 76.558 K. The order of electrical life
service capability of series Cu modified AgSnO,In,O; materials is as follows: Cu(2.15%)>Cu(1.65%)>Cu(1.1%)>Cu(3.4%)>
Cu(4.0%)>Cu(6.8%). The corresponding electrical life failure mode is fusion welding, which is mainly due to the failure characte-
ristics such as microcracks, enrichment of high proportion (Ag, Cu) microstructure or (Sn, Cu) microstructure and large -area
splashing in the process of arc erosion.

Key words: copper doping; AgSn0O,In,0s3; electrical contact materials; internal oxidation; electrical life endurance
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