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Fig. 1 Shape and contact mode of Ag/ZnO(10) electrical contact material
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Fig.2 Flow diagram of manufacture technology of Ag/ZnO(10) electrical contact material
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Table 2 Parameters of arc erosion test conditions

Parameter Value
0.67 Hz (On 0.3 s)
1000, 3000, 5000, 10000,
20000, 30000, 40000

Frequency

Operation number

Switching mode DC mode
Contact force 098 N
Surrounding gas Air
Minimum arc voltage 1A
Minimum arc current 0.7A
Electrode spacing 2 mm

Circuit condition DC19V, 20 A, Inductive load
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Table 1 Physical properties of Ag/ZnO(10) electrical contact material

. - Electrical contact Strength of Elongation after
Density/(g-cm ™ ) Hardness, HV :
ensity/(g-cm ) resistance/(pu2cm) araness 03 extension/MPa fracture/%
9.65 2.25 279 20
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Fig.3 Schematic diagram of experimental apparatus for simulating arc erosion
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Fig. 4  Probability distribution of electrical contact
physical phenomena of Ag/ZnO(10)ASE electrical contact
materials during different operation numbers: (a) Arc energy;

(b) Arc time; (c) Welding force
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Fig. 8 2D macroscopic morphologies of Ag/ZnO(10)ASE electrical contact materials after different operation numbers:
(a) Cathode, 1000; (a") Anode, 1000; (b) Cathode, 3000; (b") Anode, 3000; (c) Cathode, 5000; (c") Anode, 5000; (d) Cathode,
10000; (d") Anode, 10000; (e) Cathode, 20000; (e") Anode, 20000; (f) Cathode, 30000; (f') Anode, 30000; (g) Cathode, 40000;
(g") Anode, 40000
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Fig. 10 3D macroscopic morphologies of Ag/ZnO(10)ASE electrical contact materials after different operation numbers: (a)
Cathode, 1000; (a") Anode, 1000; (b) Cathode, 3000; (b") Anode, 3000; (c¢) Cathode, 5000; (c¢') Anode, 5000; (d) Cathode,
10000; (d") Anode, 10000; (e) Cathode, 20000; (e") Anode, 20000; (f) Cathode, 30000; (f') Anode, 30000; (g) Cathode, 40000;
(g") Anode, 40000
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Fig. 13 Splash erosion morphologies and compositions of Ag/ZnO(10)ASE electrical contact material during operation
10000 times: (a) Morphology of splash erosion area; (b) High magnification image of area 1 in Fig. 13(a); (c) High
magnification image of area 2 in Fig. 13(a); (d) EDS result in region 3 in Fig. 13(c)
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Influence of operation numbers on arc erosion behavior of
Ag/ZnO electrical contact materials

XU Guo-fu"?, HUANG Run-zhang', YUAN Meng', WU Qiong', WU Chun-ping"*

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. Key Laboratory of Nonferrous Materials Science and Engineering,

Ministry of Education, Central South University, Changsha 410083, China)

Abstract: The influence of operation numbers on arc erosion behavior of Ag/ZnO electrical contact material was
studied by arc erosion simulation experiment, three-dimensional profilometer (3DOP) and scanning electron
microscope (SEM), etc. The results show that the probability distribution of arc energy of Ag/ZnO electrical
contact material is similar to that of arc time under different operation times, and the change trend of arc energy
average value is consistent with that of arc time average value. When the operation number is 10000, the arc energy,
arc time, temperature change, mass change of Ag/ZnO electrical contact material are the largest, and the resistivity
change is the smallest. With the increase of operation numbers, the change of surface morphology of Ag/ZnO
electrical contact material is more and more serious. Under the same operation numbers, the change of surface
morphology on the anode more serious than that on the cathode. Under the action of arc erosion, Ag/ZnO electric
contact material was mainly eroded by splashing, and the shape of hot-water bag, doughnut, filamentous and other
atypical arc erosion topography is observed on the surface of Ag/ZnO electric contact material.

Key words: Ag/ZnO electrical contact material; operation numbers; arc erosion
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