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Microstructure Characterization of Electrodes of High Voltage Gas Spark Gap Switch

XIE Changming, ZHONG Wei, DU Tao, TAN Xiaohua, JIN Dazhi
(Institute of Electronic Engineering, CAEP, Sichuang Mianyang 621900, China)

Abstract: Single-discharge test was conducted to characterize the microstructure of electrodes of a high
voltage gas spark gap (HVGSG) switch in different discharge conditions. It was observed that the erosion
boundary of the electrodes and the dimension of the craters increased with the increase of peak current
and transferred charge; the melted state and the small salience due to sputtering of the opposite electrode
became evident on the surface of electrodes. The microstructures of Mo electrode and W electrode after
several discharges were investigated, and the results showed that: 1)saliences and cracks appeared on the
surfaces of both Mo and W electrodes; 2)the Mo electrode exhibits heavier erosion, bigger saliences (30 um
in diameter and 34 wm in height), bigger and more cracks(20 wm in width and 18 wm in depth), and more
obvious melted state than the W electrode; and 3)the W electrode exhibits lighter erosion, smaller saliences
(20 wm in diameter and 18 pm in height), and narrower cracks(5 wm in width and 8 wm in depth).
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Table 1 Peak current and transfer charge at different
discharging conditions
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Fig. 1 Micrographs of Mo electrodes after a
shot at different conditions
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Fig. 2 Micrographs of Mo electrodes after
one shot at condition 1
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Fig. 4 Micrographs of Mo electrodes after one shot at condition 3
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Fig. 6 Micrographs of W electrode after several shots
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Fig. 7 Surface condition of switch electrode
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