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Simulation and Analysis of Dielectric Characteristics

after Arc in Vacuum Interrupter
SHANG Wenxiang, LI Jipeng, ZHAO Xiaohe
(School of Electrical Engineering and Automation, Henan Institute of Technology , Xinxiang 453003, China)

Abstract: Vacuum circuit breakers are widely used in DC circuits, however, the combustion character-
istics of the arc after the fault current forcing over zero are more complicated. A fluid-chemical hybrid mod-
el of the vacuum arc plasma is established by considering the interaction among electrons, ions, and copper
vapor molecules in the vacuum arc plasma. The simulation results show that under the same overvoltage,
with the increase of the longitudinal magnetic field, electrons gradually diffuse towards both sides of the e-
lectrode when the plasma develops to a locally stable state, and the electron density in the center line of the
electrode decreases successively, which reduces the possibility of secondary breakdown after arc to some
extent.

Key words: vacuum switch; current forced zero crossing; arc simulation; back-arc heavy breakdown
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Terahertz Metal Rectangular Waveguide Concave Microcavity

BI Xiaolei''** ,CHENG Xueli'**

(1. School of Mechnical Engineering, Henan Institute of Technology, Xinxiang 453003, China;

2. Xinxiang Additive Manufacturing Engineering Technology Research Center, Xinxiang 453003, China;
3. Henan Province Mechanical and Electrical Equipment Digital Design and Manufacturing
Engineering Technology Research Center, Xinxiang 453003, China)

Abstrac: The requirements of terahertz metal rectangular waveguides with a high-working-frequency
have become increasingly urgent with the rapid development of terahertz technology. However, the preci-
sion fabrication of high-working-frequency terahertz metal hollow-core rectangular waveguides is difficult
due to its cavity characteristics of small end face size and edge radius, strict surface roughness. In this pa-
per, the precision fabrication of terahertz metal rectangular waveguide concave microcavity was studied. ,
wire electrochemical micromachining, gold electrochemical deposition, and copper electrochemical deposi-
tion were combined. A terahertz metal hollow-core rectangular waveguide concave microcavity with end
face size of 124. 3 ym X253, 2 ym, edge radius less than 8 ym and internal surface roughness less than 0. 1
pm were obtained, which provides the basis for the combined fabrication of terahertz metal hollow-core
rectangular waveguide.

Key word: terahertz metal hollow-core rectangular waveguide; wire electrochemical micromachining;

gold electrochemical deposition; copper electrochemical deposition
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