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Fig. 1 Basic structure of double-layer flashboard plasma gun Fig. 2 Picture of flashboard plasma gun
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Fig. 3 Schematic diagram of expanded flashboard
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Fig. 4 Calculation model of PIC simulation Fig.5 Interelectrode electric potential distribution
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Fig. 6 Spatial distribution of electrons in arc discharge Fig. 7 Spatial distribution of electrons at hydrogen plasma emission
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A novel double-layer cylinder flashboard plasma gun system

Zhao Ying', Yan Ping', Wang Jue', Shao Tao', Wang Xiaoming®
(1. Institute of Electrical Engineering . Chinese Academy of Sciences, Beijing 100190, China;
2. School of Electrical Engineering and Automation , Harbin Institute of Technology . Harbin 150001, China)

Abstract; A novel double-layer cylinder flashboard plasma gun system is put forward. The inner flashboard of the plasma
gun is connected to high voltage, with 160 arcing points uniformly distributed on it. Each arcing point consists of a central elec-
trode and a groove filled by TiH, powder. The powder is bound to the groove with a sodium-silicate binder. TiH, is chosen for
negative hydrogen production, and one can fill the grooves with other materials for other purposes if needed. Each high voltage e-
lectrode is connected with the earth electrode through a 100 Q resistor, and the plasma is produced in the gap between electrodes.
Experimental results show that, when the capacitor is 3 kV/20 uF, the plasma gun is triggered by a current whose amplitude is
150 A and pulse width is 1. 5 ps, and the density, existing time and directional speed of the produced plasma are 10" ~10" cm™?,
0.5 ps and 5 em/ps respectively. Experimental results also show that the plasma gun possesses high reliability and reproducibility
for plasma production.

Key words: flashboard plasma gun; double-layer fbashboard; titanium hydride; plasma; surface flashover
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