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Fig.1 Microstructures of powders: (a) Ag, (b) Sn, (c) La,Os3, (d) composite powder of Ag-16%Sn-0.75%La,03 before oxidation,

and (e) composite powder of Ag-16%Sn-0.75%La,03 after oxidation
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Fig.2 XRD patterns of Ag-16%Sn-xLa,03; powders after oxida-
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Fig.3 EDS element mapping of Ag-16%Sn-0.75%La,0; electrical contacts after sintering
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Fig.4 Metallographs of the electrical contact materials after sintering: (a) Ag-16%Sn, (b) Ag-16%Sn-0.75%La,0s,

and (c) Ag-16%Sn-3%La,03
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Fig.5 Effects of La,O3 doping on resistivity of the electrical contact materials before oxidation (a) and after oxidation (b)
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Fig.6 Effects of La,O3; doping on hardness of the electrical contact materials before and after sintering: (a) Ag-12%Sn-xLa,03,

(b) Ag-14%Sn-xLa,03, and (c) Ag-16%Sn-xLa,03
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Fig.7 Effects of La,O3; doping on density of the electrical

contact materials
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Table 1 Comparison of properties of AgSnO; electrical contact material

Materials Ag-12%Sn-0.75%La,0; Ag-16%Sn Ag-14.76%Sn0,-0.73%La,0; Ag-19.47%Sn
Forming pressure/MPa 1200 1200 1200 600
Preparation process P/O P/O P/M P/M
Resistivity/pQ-cm 3.25 4.49 6.61 7.54
Density/g <m’ 8.47 8.46 8.41 8.01
Hardness, HV/MPa 579~674 621~750 645~704 581~613

Note: P/O is oxidation and powder metallurgy; P/M is powder metallurgy
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Preparation and Properties of La,0O; Doped AgSnO, Electrical Contact Materials

Yang Fanger®, Tang Jianxin®, Zheng Xiaohua', Zhang Lingjie?*, Shen Tao**
(1. Zhejiang University of Technology, Hangzhou 310014, China)
(2. Zhejiang University, Hangzhou 310058, China)
(3. Zhejiang-California International NanoSystems Institute, Hangzhou 310058, China)

Abstract: Ag-SnO;-La,O3 composite powders were prepared by a mechanical alloying method with Ag, Sn and La,O3; powder as starting
materials. The composite powders were oxidized, pressed and sintered by combining with oxidation and powder metallurgy process. The
morphology of the composite powders before and after oxidation and their electrical contact materials before and after sintering were
characterized by scanning electron microscopy (SEM), energy dispersive spectrometer (EDS), X-ray diffractometer (XRD), Vickers
hardness tester, metallographic microscope and metal conductivity meter. The results show that with the increase of Sn content, the
resistivity increases but the density decreases after sintering. And the hardness of the electrical contact materials is decreased significantly
after sintering. When the doping content of La,O3 ranges from Owt% up to 3wt%, the higher the La,O3 doping content, the lower the
density of the Ag-SnO,- La,Os electrical contact material. And with the increase of La,O3 doping content, the resistivity decreases first and
then increases for the sintered Ag-SnO,-La,O; contacts. When the La,O3; doping content is 0.75wt%, the resistivity of the sintered
Ag-Sn0O,-La,0; contacts is lowest.

Key words: La,;O3 doping; electrical contact material; sintering; resistivity
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