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Table 1 Breakdown voltage and effective time for water dielectric on different R,
R./pm V./kV U, /kV ty/ps Lt/ ps
1.6~3.2 225 185.4 6. 40 2.28
0.4~0.8 225 224.8 8. 88 4.16
1.6~3.2 300 11.7 4. 96 1. 36
0.4~0.8 300 243. 8 5.12 1. 56
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Table 2 Experimental and theoretical breakdown stress and their relative difference for water dielectric on different R,
R./pm V./kV Lag/ ps E./(kVecm™ 1) Eyn/(kVeem™) A/ Y%
1.6~3.2 225 2.28 92.2 107. 8 —14.5
0.4~0.8 225 4.16 111.8 111.9 —0.1
1.6~3.2 300 1. 36 105. 2 128.1 —17.8
0.4~0.8 300 1.56 121.2 122.4 —1.0
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Influence of polished surface of electrodes on high
electrical breakdown for water dielectric

ZHANG Zi-cheng, ZHANG Jian-de, YANG Jian-hua, ZHOU Xiang
(College of Optoelectric Science and Engineering ,» National University of De fense Technology, Changsha 410073, China)

Abstract; A coaxial electrode experimental apparatus with water dielectric capacitor was set up, high voltage breakdown ex-
periments for polished and unpolished surface of electrodes with microsecond charging were respectively carried out. The experi-
mental results are shown as follows: (1) polished surface of electrodes effectively improves the capacity to maintain the high elec-
trical voltage for water dielectric; (2) breakdown stress for surface polished electrode of roughness (0.4~0.8 pm) is in better a-
greement with Martin formula than roughly polished one(1. 6~3.2 pm); (3) primary mechanism to increase the breakdown stress
of water dielectric is that, field emission currents to heat the bubble become weak on the cathode for polished surface of the elec-
trodes and the time lag to breakdown is increased, moreover, it is more difficult to rusult in bubbles on the polished surface of e-
lectrodes.
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