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Fig.1 Breakdown test apparatus and measurement system
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Fig. 2 Voltage and current breakdown waveform

2

3(b) 950 JOIS 3 ’

--.n(al.cé=l,.9;5..mu§.,b.rcalss;§9wn‘wa-:sfm-g_ww;

e

1 000

ST,

(b} d=0.6 mm breakdown

Fimv

b i oo

flat-topped

brea.}cdown B

m(d).cteilimm_;unbteak{io.m_wi‘a.vcfmmém..-.,.,,";._,- _—

S s ST EEE EREVPERRS

T
1

S S SV,

Vimv

B AUV VOO

i

: ; i
T ¥ j T
b e s s -}.i‘.}; R SR SO
; 1 :
! ; !

~1 060, : ‘

5 {0

Fig. 3

15

Waveform variations

3

),



6
3.1
X R 140
=1 mm , s o 120 A
& G é L
( 4, ) o 100 S
¢ ¢ °
’ > 80 * s 0O O
[2] =
( ) e 80 ] O o
° ’ o O R=1 mm
40 < R=3mm
=K —
R=5mm , o R=7 mm , £ R=5mm
. 20 ® R=7mm
_: _ P S N S S
R=5 mm o R=7 mm 0 01 02 03 04 05 06 07 08
. . N dimm
. . Fig. 4 Breakdown characteristic of transformer
oil for different electrode tip
4
3.2
( D,
b o
.’ o
1
Table 1 Breakdown field of three dielectric materials under DC and short impulse conditions
DC and short pulse DC single pulse 2 kHz repetitive frequency
transformer oil 14.3 269.0 204.3
breakdown
) dodecylbenzene 18. 6 254.0 183.7
field/(kV « mm™ ") . _
castor oil 3.3 323.9 264.5
( R=5 mm), d=0.5 mm ,
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Fig. 5 Effect of repetitive pulse burst on breakdown field Fig. 6 Castor oil-breakdown field vs breakdown time
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Characteristics study of short-pulsed dielectric breakdown in liquids

ZHANG Jin-qi"*, JIANG Xing-liang’, CHEN Zhi-gang'
(1. Institute of Applied Electronics, CAEP, P.O. Box 919-1015, Mianyang 621900, China;
2. Key Laboratory for High Voltage Engineering of Ministry of Education ,
Chongqing University , Chongqging 400044, China)

Abstract; The breakdown test apparatus with the measurement system of voltage and current signals in liquid dielectrics is
designed; The relations of repetitive {requency, electrode shape and gap to some breakdown characteristics of liquid dielectrics
such as breakdown field, breakdown voltage. breakdown time, and so on. are theoretically analyzed. And the insulating capabili-
ties of three typical liquid dielectrics (transformer oil, dodecylbenzene, and castor oil) are compared, which indicates that a rank-
ing of the withstand voltage rate for three materials , from smallest to largest. is dodecylbenzene, transformer oil and castor oil.
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