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Breakdown Time Lag in n-Octadecane under 1 ps Rectangular Pulse
Voltage Application
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(Received June 2, 1993)

The electrical breakdown phenomena in n-octadecane for point-to-plane electrode configuration
have been studied using a photo optical current measuring technique and a 1 micro-second
rectangular high-voltage pulse generator. Discharge from positive point generally was more
intense and faster than those from negative point. The waveform of the prebreakdown current
in solid n-octadecane was essentially the same as those in polyethylene and PMMA. The
breakdown time lag was precisely measured from the current to obtain its dependence on gap
spacing. The average streamer velocity was estimated from the linear relation between the
time lag and gap spacing. The value of 2.2km/s for the positive points was constant in
liquid state at temperature range 30-50°C. The results presented support a model of break-
down mechanism based on field ionization process for positive polarity and field emission process

for negative polarity.
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Fig. 1 Current measurement system.
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Fig. 2 A typical applied voltage trace.

3. = B F R

3.1 THEERIERENR

LR 45°C R st ATEREER YK 3 ~K 6
R, ¥y 7OEZIN 3 Tr L8mm, X4 &E
503 2.2mm TH Y, BIERBEDOF v » 7DORIKL
W LEmmElchs. TRThORTERO DV
B0 TRL, ¥l ABEOHNRER, EHEDOIL
BT DR, SMEENE T h 7 hils ON, OFF, B
TR, S OBE, BRAMOMBN Y SEWERE L
fo. BRIOKEILBR Y — 7 L A ERERERC
FWTALVARDFERIFBE B EHBY, ZOKER
B © — 7 WRRIES & St A s B R EA
CYABHEIEhIokbDrELLRD. K3 TR
MOBHE — 7 O, HRONSIee— 7 XEE LD
LEERERAEIM L, SRERCER 2T 5. BN
RO AR EL 10ns BETH B0, BRIGHIC
BB DX TSV ADPEIRLT L b RS ERE
LTy, BERIEEBED D B b Blas baik

G

i

ii
.




n-A 7 25 » vORERL (LH - EE - ER) 361 (55)

on I
0.72 us
X 3 Fgto 45°C wisid » BB

S AR 1ps, EIJNREE: +25kV, Fyv TR
1.8 mm.

Fig. 3 Current trace for a positive point at 45°C;
1ps pulse, +25kV point voltage, 1.8 mm gap.
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Fig. 4 Current trace for a positive point at 45°C;
1 ps pulse, +25kV point voltage, 2.2 mm gap.
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Fig. 5 Current trace for a positive point at 45°C;
1 ps pulse, 25 kV point voltage, 2,2 mm gap.
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Fig. 6 Current trace for a positive point at 25°C;
1 #s pulse, +25kV point voltage, 0.3 mm gap.
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Fig. 7 Current trace for a nepative point at 45°C;
1 ps pluse, —25kV point voltage, 0.2 mm gap.
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Fig. 8 Current trace for a negative point at 25°C;
1 ps pulse, —25kV point voltage, 0.2 mm gap.
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Fig. 9 The dependence of time to total breakdown
on temperature for a negative point.
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Fig. 10 The dependence of time to total breakdown

on gap spacing for a positive point at 25°C.
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Fig. 11 The dependence of time to total breakdown
on gap spacing for a positive point at 30°C.
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Fig. 12 The dependence of time to total breakdown
on gap spacing for a positive point at 50°C.
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