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JEkL: Ag BrCRIJE 40~50 um, 40J¥ 99.99%).
AgSnysz6 B AW CKIEE 40~50 pm, 4L 99.99%). Ni
¥y ChiFE 75 pm, 4EJF 99.5%). Bl 200 g A[A] 73 1
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F 1 EH 200 g AgSnO,NiO SEIEFTERRIAE
Table 1 Amount of raw materials to prepare 200 g AgSnO,NiO

ingot

Ag AgSnis76 Nipowder/

Ingot Composition powder/g powder/g g

1#  Ag(Sn0,)5(Ni0)0.5 143.51 53367  0.786
24 Ag(Sn0,)5(Ni0)1.0 14251  53.367 1.572
3#  Ag(Sn0,)5(NiO)1.5 14151 53367  2.358
4#  Ag(Sn0.)5(Ni0)2.0 140.51  53.367  3.144

Rz 2 AgSnO,NiO Hfili 3k BEIZfMIR I S5
Table 2 Parameters of electrical contact test for AgSnO,NiO

electrical contact materials

Test condition Test parameter

Voltage/V 12, 18, 25
Current/A 10
Test times 10000
Test interval 500
Contact pressure/cN 80
Time interval/ms 450
Test method Open and close test
Contact distance/mm 1
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Fig.1 XRD pattern of AgSnO,NiO with NiO content of 2%
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Fig.2 Relationship between contact resistance and test times of 1#~4# electrical contact materials at different voltages: (a) 12V, (b) 18 V,

(c) 25V, and (d) 12~25 V
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Fig.3 Optic microstructures of AgSnO,NiO: (a) ingot after repressing and resintering and (b) wire after drawing with diameter of 1.5 mm
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Relationship between the welding force and the test times of AgSnO,NiO electrical contact materials: (a) 1#, (b) 2#,
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Fig.5 Relationship between arc energy and test times of AgSnO,NiO electrical contact materials:

(a) 14, (b) 2#, (c) 3#, and (d) 4#
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Fig.6 Mass loss of electrical contacts under the current of 10 A and voltages of 12, 18, and 25 V

7 AgSnO,NiO fil Sk b4 RE AR 15 BH/FH B SEM TE 3
Fig.7 SEM morphologies of cathode and anode of AgSnO,NiO under 25 V: (a) anode contact of 1#, (b) cathode contact of 1#, (c) melting

zone of 1#, and (d) crack area of 4#
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Electrical Contact Properties of AgSnO,NiO Electrical Contact Material

Zhou Xiaolong', Xiong Aihu', Liu Manmen?, Zheng Zhong®, Yu Jie', Wang Lihui*
(1. Key Laboratory of Advanced Materials of Yunnan Province, Kunming University of Science and Technology, Kunming 650093, China)
(2. State Key Laboratory of Rare Precious Metals Comprehensive Utilization of New Technologies, Kunming 650106, China)
(3. Harbin Institute of Technology, Harbin 150001, China)
(4. Guilin Key Laboratory of Microelectronic Electrode Materials and Biological Nanomaterials, China Nonferrous Metal (Guilin)

Geology and Mining Co., Ltd, Guilin 541004, China)

Abstract: AgSnO,NiO electrical contact material with different NiO contents was prepared by an internal oxidation method. Electrical
contact experiments were conducted on the JF04C contact material testing machine. The contact resistance, anti-weldability and material
transfer properties of materials were studied. The sample surface morphology changes were analyzed by scanning electron microscopy
(SEM). The results show that contact resistance of AgSnO,NiO contact material is small. When the voltage is not higher than 18 V, the
contact resistance gradually decreases with the increase of test times and finally tends to be stable. When the voltage reaches 25 V, the
contact resistance of different AgSnO,NiO material increases, and the increasing degree of the contact resistance is different. For the
sample with the same NiO content, its welding force decreases firstly and then increases with the increase of the test voltage. The arcing
energy of the materials will increase with the voltage increasing. The increase of the NiO content does not significantly reduce the melting.
The electrical contact process is anodic transfer. The total mass loss of materials decreases with the increase of NiO content. The surface
of the anode/anode contact has a convex-concave shape and the surface exhibits a paste-like peak topography. The material transfer occurs
mainly in a fused-bridge mode with a convex peak.
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