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Tablel Composition of AgSnln-xMe alloys (w/%)

Material Ag Sn In - Me content

Ni Cu Zn
S1 90.1 Bal. 3.0 0.62  0.49
S2 89.9 Bal. 3.1 - 0.49  0.52
S3 89.9 Bal. 32 0.47 - 0.44
S4 89.73 Bal. 3.1 0.5 0467 0.5
S5 90.4 Bal. 2.1 0.47 0.4 0.43
S6 89.9 Bal. 1.0 0.47 0.41 0.49
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Table2 Conditionsof electrical endurance typetesting

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

400+0.05 192+0.05 0.35+0.05 50 112
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Fig.1 Electrical contact material disc samples and the

assemblies
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Table3 Crystallite size and micro-strain for the modified AgSn

alloys befor e oxidation

Sample Crystallite size/nm Micro-strain/x10-3
S1 13.82 4.44
S2 21.46 6.32
S3 22.44 8.96
S4 37.88 13.68
S5 49.52 19.0
S6 86.12 20.6
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Fig.5 XRD patterns of the modified AgSn alloys after oxidation: (a) full spectrum, (b) partial enlarged spectrum from 36° to 48°, and

(c) partial enlarged spectrum from 62° to 80°
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Table4 Effect of In and Ni, Cu, Zn in AgSn alloys on the hardness and electrical properties of Ag/SnO2 contact materials

Content, w/% Me content, w/% Hardness/ Temp. rise/
Type Material Cycles
Ag Sn In Ni Cu Zn MPa K
S1 90.1 Bal. 3.0 0.62 0.49 - 22501 1160.32 49.20
S2 89.9 Bal. 3.1 - 0.49 0.52 24938 1311.893 53.45
S3 89.9 Bal. 3.2 0.47 - 0.44 22384 1183.187 51.83
This work
S4 89.73 Bal. 3.1 0.5 0.467 0.5 20352 1185.8 46.51
S5 90.4 Bal. 2.1 0.47 0.4 0.43 28989 1382.453 43.69
S6 89.9 Bal. 1.0 0.47 0.41 0.49 - 588 -
S7 90 Bal. 3.645 - - - 36033 1107.89 48.97
S8 90 Bal. 3.645 0.15 - - 47387 1088.045 -
Group A4
S9 90 Bal. 3.645 0.5 - - 29661 1176.735 46.58
S10 90 Bal. 3.645 1.5 - - 29661 1360.485 53.59
S11 90 Bal. 3.0 - 1.1 - 16716 1168.16 94.60
S12 90.1 Bal. 1.7 - 1.65 - 18234 1078.98 97.97
Group BB S13 89.8 Bal. 3.2 - 2.15 - 27945 1348.48 76.56
S14 90.1 Bal. 1.7 - 3.4 - 16543 1069.18 89.16
S15 89.8 Bal. 3.1 - 4.0 - 13999 1082.9 113.40
. Express[J], 2019, 6(1): 16558
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Preparation and Electrical Life Performance of Multi-component Modified Ag/SnO:
Electrical Contact Materials by Internal Oxidation M ethod

Shen Tao'*, Mu Chengfa?, Cao Xudan', Liu Zhenwu', Li Yue'?, Chen Linchi?, Chen Xiao?, Yang Hui'3
(1. School of Materials Science and Engineering, Zhejiang University, Hangzhou 310027, China)
(2. Wenzhou Hongfeng Electrical Alloy Co., Ltd, Wenzhou 325000, China)
(3. Wenzhou Research Institute of Zhejiang University, Wenzhou 325036, China)

Abstract: In order to explore the impact of the type and content of the modified components on the preparation process, microstructure,
microhardness, temperature rise and electrical life of the modified Ag/SnO:In,O3 contact materials, the modified AgSnln alloys were
synthesized by medium-frequency smelting and casting process, and then the corresponding Ag/Sn0O>In2O3 contact materials were prepared
by internal oxidation method. The AC-4 electrical life type testing platform was used to evaluate the temperature rise and electrical life
performance of the materials. The results show that the optimum parameters of internal oxidation process of the modified Ag/SnO,In,03
materials are 700 °C/5 MPa/48 h. Compared with the binary modification of Ni, Cu or Zn, there exists larger micro-strain in the Ni-Cu-Zn
ternary modified AgSnIn alloys, and the microhardness of the corresponding modified Ag/SnO2In2O3 material increases first and then
decreases sharply with indium content decreasing. The modified AgSnln alloy, composed of 0.47wt%Ni, 0.4wt%Cu, 0.43wt%Zn and
2.1wt%In, could achieve complete internal oxidation. The corresponding modified Ag/SnO:In2O; material presents the optimum
microhardness (1382.49 MPa), the longest cycle number (28989 operations) and an appropriate temperature rise (43.69 K), which is
attributed to some larger micro-strain (1.9x104) and grain boundary structure with strengthening effect. The comparison analysis reveals a
positive correlation has been established between the electric life cycle number and the microhardness of the modified Ag/SnO> material
within In element content range from 2.1wt% to 3.1wt%, which provides a new idea for the formulation design and electric life
performance prediction of the Ag/SnO; contact material.

Key words: Ag/SnO: electrical contact materials; internal oxidation; micro-strain; microhardness; electrical life performance
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