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Study on Surface Flashover Voltage and Its Improvement in Vacuum
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When dielectrics are used for electrical insulation in a vacuum, their ability to sustain voltage is usually limited by
flashover on the surface of the dielectrics. For actual industrial equipment such as particle accelerators, ion sources, the
pressure in the equipment is sometimes comparatively high. Therefore, in designing such industrial equipment, it is
necessary to measure the surface flashover voltages of the dielectrics under the gas pressure mentioned above. Surface
flashover voltages were measured under the pressure of 0.001 to 0.133 Pa. When the electric field strength was about 6 to
15 kV/mm, the flashover occured. Improvements in surface flashover voltage were confirmed when a depression was made
on the cathode, the flashover voltage becoming 1.6 times higher than that obtained for the ordinary cathode. Also, the
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flashover voltage became 2.6 times higher, when the dielectrics were employed with a slope angle of 10 degrees.
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Electron hopping mechanism
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Electrode configulation
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Dependence of surface flashover voltages on gas pressure
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Effect of shading triple junction on flashover voltage
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Dependence of flashover voltages on slope angle of side wall

H, EBEWHBEF ) TA S>> 2 a v bl EN-ETFD
BWELZTRT bk, BEREMDIIHEIMEL 2w,
WEHOEMAD 1L, RU+26°DE EDREREEEIIN
130KV TH ), ERDLWEEZNDHE0KV I 2.6 EDEE
BUES e EAHER S e,
ERENEBEHFCHEWTY, WHIIDEMZHRITEZ & T,
V2P Eknav 7 MupBhns Z & i b,

6. ¥ U

RERTF— DT LA E LD 572 1X1073~1.33X 10" Pa DR Ze
B COMBISERER D OO 1T-72. $72, EOEH
BT 2BHEBRER OB EFRICONT, HRALERE B,

(1) B B 22 G RTEE CHOBRER EREREOTHE

FREEEIIH 6~15kV/mm TH 5,

(2) HAEAHIX10'Pallblck 3 L IRERBEERIZETT
LMD B,

(3) BEICCIZAERITI TN I A x> 7o g v blE~nT 3
Hikid, BRBENEMICARMT, TR FDESH, HigdtE
FEDEFIT BT, BK 1.6 BOBRHEKER M L4718 s 1,
7z, TOEARERBEHEEREBE KL,

(4) TRV DES, MWW TEEDOEHFICE VT, HEWIRTEIC
HICHEM 2RI 22 L T, @Y v BT HNBEKRE
hE#2.6EcmETE:,

& £ X #

(1) Rod Latham, et al., High Voltage Vacuum Insulation,
Academic Press (1981) p.300

(2) Anderson R. A., Surface Flashover : Three Decades of
Controversy, XIVth International Symposium on Dis-
charges and Electrical Insulation in Vacuum, p.286 Sep.
1990

(3) Gleichuf P. H., Electrical Breakdown over Insulators in
Vacuum, Journal of Applied Physics Vol.22 No.6 p.766
June 1972

(4) Kobayashi S. et al., Surface Charge Distribution Charac-
teristics of Alumina (YSA 998, UHA 99, HA 997) and
Sapphire Insulator Surfaces After Impulse Voltage Appli-
cation in Vacuum, 9 th Int. Symp. on High Voltage Engi-
neering p.2298-1 Sep. 1995

ZEETHE Vol 33 No. 2 (1996-3)



