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Table 1 Mass change of electrical contacts after 5000 times

(mg)

No. Anode Cathode Total
1 -1.30 1.00 -0.30
2 -0.50 0.35 -0.15
3 —1.15 0.85 -0.30
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Fig.1 Morphology of cathode surface in different magnification
after 5000 time operation: (a) X 5000 and (b) X200
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Fig.2 Morphology of anode Surface in different magnification

after 5000 time operation: (a) X 5000 and (b) X200
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Fig.3 Sketch of transient temperature field calculation model
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Fig.4 Thermal conductivity of Ag/La;NiO4 material
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Fig.6 Heat flux P(¢) on contact during contact operation
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Fig.7 Heat flux radius of on contact during contact operation
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Fig.10 Melton pool map of contact at the maximum temperature

by a close arc of #=0.5 (+=1.74 ms)
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Fig.11 Melton pool map of contact at the maximum temperature

by a open arc of #=0.5 (r=491.8 ms)
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Table 2 Parameters of molten pool that was made by Arc effect on Ag/La;NiO4 (#=0.5)

Closed arc Open arc
Tmax/ C 1471.62 (+=1.74 ms) 1000.21(#=491.8 ms)
Volume of melt pool at Tay/pm’ 4.58x10° 1.87x10°
Mass of melt pool at Tm./mg 4.12x107 1.68x107
Time for melt pool/ms 4.17(0.36~4.53 ms) 6(490~496 ms)
Volume ratio of molten pool between closing arc and opening arc 245:1
Lifetime ratio of molten pool between closing arc and opening arc 1:1.4
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Fig.12 Melton pool and gas pool map of contact at the time of

maximum temperature appear by close Arc when #=1.0
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Fig.13 Melton pool map of contact at the time of maximum

temperature appear by open Arc when 7=1.0

Fz 3 HIMERATE Ag/LaNiO, # 1 EF=E S, SEMEXSH(y=1.0)
Table 3 Parameters of melt pool and gas pool by arc effect on Ag/La;NiO4(=1.0)

Closed arc Open arc
Tmax/ C 2983.4(+=1.74 ms) 2045.24(t=491.8 ms)
Volume of gas pool at Tm.(.,(/um3 2.59x10° -
Mass of melt pool at Tpax/mg 2.33x107°
Time for gas pool/ms 3.59(0.13~3.72 ms) -
Volume of melt pool at Tmax/um3 2.93x10° 5.3x10°
Mass of melt pool at Tpax/mg 2.64x1072 4.77x107°
Time for melt pool/ms 6.84(0.08~6.92 ms) 12.6(487~499.6 ms)
Volume ratio for gas, closed and open pools 1:11.3:2
Time ratio for gas, closed, open pools 1:1.9:3.5
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Finite Element Method and Experimental Investigation on the Arc Erosion of
Ag/La;NiO, Base Electrical Contacts at High Direct Current

Chen Song, Guan Weiming, Zhang Kunhua, Guo Yingchun, Geng Yonghong, Guo Junmei, Deng Deguo
(Kunming Institute of Precious Metals, Kunming 650106, China)

Abstract: Experimental data of Ag/La;NiOy4 base electrical contacts in the condition of DC 18V/30A were obtained by electrical contact
experimental instrument. The morphology of anode and cathode surface, arc erosion and weight change were analysis. A transient
temperature field model of electrical contacts was established by the following procedure analysis: the close arc— the contact resistance
Joule heat — the open arc. The features and distribution of the transient temperature field were calculated by finite element method
according to the experimental data. From the results, not only the feature of arc erosion and direction of mass change were predicted, but
also the important information about material melting and vaporization were understood, which are valuable to research the erosion
mechanism and lifetime for the Ag/La;NiO4 base electrical contacts material.

Key words: electric contacts material; arc erosion; finite element; temperature field; model
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