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Fig.1 Arc-contact simulation model

fil Sk ROTBE D 4 mmx2 mm, [I4% 3l ik,
FRAR Ay e fi =k s W0 46 JT R 0.2 mm, B fih K 32 3
AW R . L F 1 GF 2 a2z i 3—ih
BT NS RSk W Ih i Dy 293.15 Ko PR IE
HL RN, 1B 15 PR 9K X 3500 6 9L 32 O 8 000 K277
fih Sk Ak T IFTRR B, LS R 58 Dy — AR R
AU, S E L CRRARECR SR EHERE
R FRAES % CHR[28 ] o wEFF AgW60 112

fl Sk AR, P PES BN 1 R,

F1 AgW60 #1it5%
Table 1  AgW60 physical parameters
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Fig.2 Air plasma radiation coefficient
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Fig.3 Variation of maximum arc temperature with time
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Fig.4 Arc temperature distribution
during contact breaking
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Fig.5 Contact the biggest pool distribution
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Fig.6 Voltage and current change curves of arc
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Table 2 Characteristic parameters of anode
molten pool under different currents

BRER/A FEE/mm PREE/mm {AFL/107 mm?

20 0.070 0.025 1.985
30 0.140 0.055 17.993
40 0.192 0.081 49.810

*3 AEBETHARERFESH
Table 3 Characteristic parameters of cathode
molten pool under different currents

HRESR/A  FoE/mm HE/mm (AF/10* mm’

20 0.063 0.015 0.808
30 0.125 0.044 11.280
40 0.181 0.070 37.202
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Fig.8 Arc energy values at different current levels
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Fig.9 Curves of maximum arc temperature
with time at different breaking speeds
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Table 4 Characteristic parameters of anode
molten pool at different breaking speeds

SYBTEAE/ (mes™)  FEEE/mm REE/mm (R 107 mm’

0.1 0.097 0.039 4.883
0.2 0.074 0.025 1.985
0.3 0.060 0.016 0.805

x5 AESETEETHRBEBEESH
Table 5 Characteristic parameters of cathode
molten pool at different breaking speeds

AW/ (mes™')  BERE/mm GEE/mm AF/107 mm?

0.1 0.091 0.032 4.085
0.2 0.068 0.021 1.372
0.3 0.057 0.014 0.477
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Fig.10 Arc energy values at different breaking speeds
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Table 6 Arc burning time of different currents

B DGR SEERAIR PR

/A IFE/ms WfE/ms  EHAH/ %
20 19.20 21.34 10.56
30 26.80 29.29 8.88
40 36.60 37.98 3.70

R7 FEERTHHIMEE
Table 7 Arc energy of different currents

B DGR SEERAIR BRI

/A REh/m] fieft/ml  EHALH/%
20 4 330.10 3 497.52 21.27
30 7 618.10 5 885.69 25.66
40 12 230.10 10 195.85 18.14
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Arc erosion characteristics of DC contactor contacts
WANG Haitao'*, YANG Bo'*?
(1. State Key Laboratory of Reliability and Intelligence of Electrical Equipment ( Hebei University of
Technology ) , Tianjin 300130, China;2. Key Laboratory of Electromagnetic Field and Electrical

Apparatus Reliability of Hebei Province (Hebei University of Technology) , Tianjin 300130, China)
Abstract: The arc is generated upon contact breaking-off resulting in surface erosion in the terminals and affecting the
performance of electrical contact. As there is no natural zero crossing point in the DC power supply system,the erosion caused
by arcs is often more severe in DC contactors than that in AC contactors. The arc erosion effect on the contact terminals is
analyzed in this paper. Based on the theory of magnetohydrodynamics,a dynamic coupling model of arc and contact terminals
considering energy coupling is established. Then,the impacts of the electric current level and breaking speed on the arc erosion
in contact terminals are studied by using the model. Simulation results show that the arc temperature near the anode is higher
than that near the cathode. It can be noted that the arc temperature and arcing time rise significantly by increasing the current
from 20 A to 30 A, which improves the arcing energy by 75.93% and thus worsening the contact erosion. Simulation results also
indicate that increasing the breaking-off speed from 0.1 m/s to 0.2 m/s,results in an increase of voltage and current variation
rates, an reduction of the arcing time and molten pool volume,a decrease of the arcing energy by 47.83% ,and an reduction of
the impact of arc erosion on the contact terminal. The experimental results are consistent with the simulations confirming the
accuracy of the simulation model.

Keywords : DC contactor ; magnetohydrodynamic ;arc erosion;dynamic process;current rating; breaking speed
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