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lon Migration Characteristics of a High Voltage Rotary Spark Airgap
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Abstract - Ion migration characteristics of a rotary spark airgap of high voltage pulse generator had been investigated.
It was considered that the ion migration speed and the ions of the gases(atmosphere gases, O Ni, and HyO, etc.) and
the charged very fine particles(about 10~100nm size) migrated through the upper stator ball and bottom stator ball of
the rotary spark airgap would determined the rise and fall times of the output high voltage pulse. In this paper, a basic
study on the ion migration characteristics of the rotary spark airgap between the spark stator ball and the ion-sensing
electrode of the proposed high voltage pulse generator have been investigated experimentally. As a result, the three
kinds of ion speeds were detected by the ion-sensing electrode installed at the position of the bottom stator ball of the
ball type sparkgap of the high voltage pulse generator. The migration velocities, diameters, masses, charges, numbers of
the ions and particles were obtained by experiments and calculations, which, however, would determine the rise and fall

times of the output high voltage pulse.
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Ct: HV capacitor Ri:  shunt resistor
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D1 HV diode SA: surge arrester
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Fig. 1 Schematic diagram of experimental setup.
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Fig. 2. Photograph of the rotating disk.

IS: interelectrode insulation spacing,
IE, Lis : ion—sensing electrode,
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Fig. 3. Photograph of the ion-sensing electrode.
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Table 1 Specification of the ion-sensing electrode.

Svmbol Electrode Diameter w

i Dimm] | Dolmm] [mru]
L - 0.00 6.70 3.35
Ly 7.70 9.48 0.89
Ls 10.48 11.78 0.65
Ly 12.78 13.42 0.32
Ls 14.42 15.00 0.29
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. Oscillograms  of positive output puise waveforms

of the jon-sensing electrode.
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Fig. 5. Oscilograms of negative output pulse waveforms
of the ion-sensing electrode.
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Fig. 6. Migrated charges and particles vs time.
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Fig. 7 Time distributions of the ion migration on
the ion-sensing electrode.
AR ASF AlelE Aol Azt 3
23 uA FET7AA4 A A=
ZFA(t=0ms)o Al FAo] AFHE
. ( Oms)ell A @Hde] AAHR & &
F e or 7z FHA Mgade] ol &e] ojFHol 94
o“ :1

sAwazmTA 24 P27 JeEhtA Ha, o] £33 A
A AlZMdelayed time, ool wheb 242 JEbd el ¥ 7

AAAT olF A
o) 2

24, ¥&x axis)le Z4z9
exposed time)d RAAITNY wH FAELE 33
g A BEEE Yebd Aol

rir

" 2. 31 B9 7+ AF 23 o
Table 2. Data of rotating spark airgap.
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Ls 034 1 108 [ 01 0.3 12 {130
L4 017 | 15| 042 | 225 | 141 24 8.0
Ls 015 2 | 000 | 130 8.1 5k | 0.24
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