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New type of triggered vacuum switch based on gas-breathing electrode

LuBiao, Peng Taiping, YanlJie, QiuRui, Ke Jianlin, Long Tianjun
(Institute of Nuclear Physics and Chemistry, CAEP, Mianyang 621900, China)

Abstract: Aiming at the difficult problems of trigger delay, jitter and short life of triggered vacuum switch, A
new type of triggered vacuum switch based on a gas-breathing electrode was designed to carry out life test and
conduction characteristic experiment under different trigger polarity, main gap voltage and trigger energy. The
experimental results show that compared with the pure metal electrode switch, the gas-breathing electrode switch has
shorter trigger delay, shorter jitter and longer working life. The trigger delay and jitter of negative polarity trigger are
lower than that of positive polarity trigger. The trigger delay of positive polarity trigger is 1.7-3.0 ps, and the delay
jitter is 300—700 ns. The trigger delay of negative polarity trigger is 400—600 ns, and the jitter is 30—70 ns. The trigger
delay and jitter decrease with the increase of trigger energy, but when the energy is higher than a certain value, the
influence of trigger energy on the conduction characteristics tends to be saturated.
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Fig. 1 Structure of gas-breathing triggered vacuum switch
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Fig.2 Sample of gas-breathing triggered vacuum switch
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Fig. 5 Trigger circuit
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Fig. 6 Typical waveform of trigger voltage and main gap voltage
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Fig. 7 Diagram of trigger delay
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Fig. 9 Influence of trigger polarity on trigger delay and jitter
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Fig. 10 Influence of trigger energy (increase with trigger voltage increase) on trigger delay and jitter
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Fig. 11 Comparison diagram of gas-breathing trigger electrode and metal trigger electrode
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Table 1 Statistical results of gas-breathing trigger electrode switch

No. average trigger breakdown voltage/kV average trigger delay/ns success rate of conduction/%
0~50 3.85 390 100
51~100 3.54 453 100
101~150 3.61 385 100
151-200 3.27 480 100
201~250 3.31 430 100
251~300 3.22 498 98
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Table 2 Statistical results of metal trigger electrode switch

No. average trigger breakdown voltage/kV average trigger delay/ns success rate of conduction/%
0~50 4.02 1850 100

51~100 3.21 2270 94

101-150 2.65 2460 80

151~200 2.13 2750 68

201~250 1.67 3100 44

251~300 1.32 3460 24
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Fig. 12 Comparison of electrode ablation between gas-breathing electrode switch and metal electrode switch
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