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Fig.1 XRD patterns of Zn,SnO4 powder with different

calcination temperatures
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Fig.2 SEM images (a~e) and grain size (f) of Zn,SnO4 powder with different calcination temperatures:

(a) 700 °C, (b) 800 °C, (c) 900 °C, (d) 1000 C, and (e) 1100 C
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Fig.3 SEM images (a~c) and XRD patterns (d) of Zn,SnO4 powder with different zinc sources:
(a) ZnAc,2H,0, (b) ZnSO47H,0, and (¢) ZnCl,
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Fig.4 SEM images (a~c) and XRD patterns (d) of Zn,SnO4 powder with different precipitants: (a) NaHCOj3, (b) Na,COs3, and (c) NaOH
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Table 1 Performance of Ag/Zn,SnO; electrical contact
materials with repress-resintering processing
Resistivity/uQ-cm  Hardness, HV/MPa  Density/g-cm™
2.31 656.3 9.51
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Table 2 Performance comparison of electrical contact
materials with different reinforced phases

Resistivity/ Hardness, Theoretical ~ Relative

Material uQ-cm HV/MPa density/g-cm™ density/%

Ag/SnO, 2.62 804.0 9.89 95.40

Ag/ZnO 2.57 692.6 9.50 90.74
Ag/Zn,Sn0y 2.31 656.3 9.75 97.54

P8 AN ]38 i A 45 ) PR R Al A ORHET 1 SEM R R R 2 i e A 4140

Fig.8 SEM cross section images (a, ¢, e) and surface metallographic structure (b, d, f) of electrical contact materials with different

reinforced phases: (a, b) Ag/SnO, (¢, d) Ag/Zn0O, and (e, f) Ag/Zn,Sn0O,
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Fig.9 Ag/Zn,SnO, electric contact rivet (a) and AC contactor

equipment (b)
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Table 3 Performance comparison of electrical contact
materials with different reinforced phases

. Resistivity Tensile Elongation/ Electrical
Material R
/uQ-cm  strength/MPa % life
Ag/Sn0O, 2.61 281 6 24939

Ag/Zn,Sn0y, 2.25 201 9 10119
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Fig.10 Temperature changes of Ag/Zn,SnOs electric contact

rivet (a) and Ag/SnOs electric contact rivet (b)
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Preparation of Cubic Zinc Stannate Nanopowder and Its Application
in Silver-Based Electrical Contact Material

Ye Chenlin', Zhang Lingjie'*, Shen Tao”, Mu Chengfa®, Yang Hui'*, Chen Xiao®, Fan Xianping'
(1. Department of Materials Science and Engineering, Zhejiang University, Hangzhou 310027, China)
(2. Zhejiang-California International Nanosystems Institute, Zhejiang University, Hangzhou 310058, China)
(3. Wenzhou Hongfeng Electrical Alloys Co. Ltd, Wenzhou 325603, China)

Abstract: High-purity cubic zinc stannate nanopowder with spinel structure was synthesized by chemical co-precipitation method with
different zinc sources, tin sources and precipitants as raw materials. Zinc stannate nanopowders as reinforced phase were applied to
strengthen the properties of silver-based electrical contact materials. Ag/Zn,SnOy electrical contact materials were prepared by mechanical
alloying and powder metallurgy technique. The effects of the processing parameters such as heat treating temperature, types of zinc sources
and types of precipitants on the microstructure and physical performance of Ag/Zn,SnOj electrical contact materials were investigated. The
morphology and phase of zinc stannate nanopowder were characterized by field emission scanning electron microscopy and X-ray electron
diffractometry. The electrical resistivity, hardness and density of Ag/Zn,SnO, electrical contact materials were also investigated. The
results show that using tin chloride, zinc chloride and sodium carbonate as raw materials, under the condition of sintering temperature at
1000 °C for 3 h, the optimal electrical resistivity, density and Vickers hardness of the Ag/Zn,SnO;, electrical contact material can reach 2.31
puQ-cm, 9.51 g/em® and 656.3 MPa, respectively. Compared with traditional Ag/SnO, and Ag/ZnO electrical contacts, Ag/Zn,SnOy
electrical contact material has obvious advantages in electrical properties and density. And Ag/Zn,SnO, electrical contact material also has
more compact fracture morphology and shows better interface bonding performance.

Key words: Ag/Zn,SnOy; electrical contact material; electrical performance; chemical co-precipitation
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