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Bulk breakdown and transmission characteristics of glass-ceramic
bi-plate transmission line

LIU Yi, SHEN Yi, WANG Wei, XIA Lian-sheng, ZHANG Lin-wen
(Institute of Fluid Physics, China Academy of Engineering Physics, Manyang Sichuan 621999, China)

Abstract: For compactness of pulsed power system by using glass-ceramic, bulk breakdown field
strength Ep of 2 mm glass-ceramic slices is discussed and transmission characteristics of glass-ceramic
bi-plate transmission line with the ratio of electrode width and distance between electrodes in the range of
0.6 to 2 are measured. Considering the influence of circuit distribution parameters, characteristic
impedance is calculated by measuring pulse width, amplitude and reflected wave amplitude in the case of
unmatched load, and a revised formula is presented. Experimental results show that E of niobate sample
and B20s are 20.2 kV/mm and above 29.6 kV/mm by measuring £z of 2 mm glass-ceramic sample under
pulse voltage with 250 ns pulse width, respectively.
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Tablel Eg of glass-ceramic samples with different parameters

no. W/mm material electrode & Ep/(kV/mm)
1 0.95 niobate nought 22 32.6
2 1.88 niobate nought 22 30.3
3 3.03 niobate nought 23 28.9
4 1.98 niobate silver 26 20.2
5 2.05 B,0; silver 20 23.1
6 2.02 B,0; silver, zinc oxide semiconductor glass glaze 20 >29.6
o e . . . .
2 HI% Bﬁl 7% ™ >lk 1’? iﬁfﬁ 'I“_-EE Fig.2 Niobate (left) and B,Os (right) glass-ceramic samples
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Fig.5 Output waveform from experiment and simulation of 4 mm glass-ceramic bi-plate transmission line
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