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Fig. 2 Typical waveforms of applied voltage, discharge current and measurement of repetitively stressing time
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Experimental research of repetitively nanosecond-pulse breakdown
in air under non-uniform electric field

SHAO Tao'?, SUN Guang-sheng', YAN Ping', ZHANG Shi-chang'
(1. Institute of Electrical Engineering , Chinese Academy of Sciences, P.O. Box 2703, Beijing 100080, China;
2. Graduate School of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: Breakdown experiments of point-plane gas gaps were investigated with repetitive burst conditions under variant
repetition rates (10, 100, 500 and 1 000 Hz), diverse gap distances (0.5 cm and 1.0 cm) and different gas pressures (0. 1~0. 4
MPa) respectively. Relations among breakdown delay time, repetitively stressing time, number of applied pulses, and repetition
rates were presented. The results indicate that breakdown time lag increases with the decrease of the division between applied elec-
tric-field and gas pressure, but repetitively stressing time and applied pulse number change hardly with the division between ap-
plied electric-field and gas pressure in the experimental condition. Breakdown time lag and repetitively stressing time decrease with
the increase of repetition rate, but applied pulse number increases. The experimental results also show that the polarity depend-
ence is not distinct. Excited particles and residual charges formed during the consecutive nanosecond-pulses will present a memory
effect and affect the development of gas breakdown. Detachment of negative ions, cathode collision of positive ions, or de-excita-
tion of metastable species can provide the source of primary electrons.
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