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The spark was produced in an air gap between the spherical metal electrode and corona-
charged organic film surface treated with dye. Dc or impulse high voltage was applied to the
metal electrode. In most cases, the polarity of the metal electrode was positive and the film
was negatively corona-charged. The maximum surface voltage of the charged film was —1.75
kV. The films PTFE, PP, PS and PET were used. The kinds of dye used were methylene
blue (MB), p-aminoazobenzene (PAB), and p-nitrobenzene-azoresorcine (PNB). The gap
length was in the range 0.2 to 2.5mm. In the case of negatively charged PTFE and PP
films treated with PNB or MB, dc spark voltages are higher than those for the films without
the dye treatment. For negatively charged PS and PET, the dc spark voltages almost unchanged
by the treatment. The increase in spark strength for the negatively PTFE and PP due to the
dye treatment was also observed under the impulse voltage application. For the negatively
charged films treated with PAB, the increase in the spark voltages were not observed. Time
lags at an impulse spark suggested that number of electrons trapped on PTFE and PP films

without dye treatment were more than that on the films treated with PNB or MB.
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Table 1 Dye used in the Experiment.
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Fig. 1 Experimental apparatus.

(s) Apparatus for corona charging. (b) Ap--
paratus for measurements of discharge in-
ception.
A : Metal sphere electrode (Steel), B : Metal
plate (Copper), D : Organic film, E : Needle
electrode, G : Grid, H: Guide rail, C,R:
Detecting impedance (500 pF, 1kQ), d: Gap
distance, All dimensions are in mm.
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Fig. 2(a) Relation between dc spark voltage and
surface potential of charged film, in the
case of negatively charged film and posi-
tively sphere electrode. (Films are PTFE
and PP.)

Gap distance (d)=0.8 mm
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Fig. 2(h) Relation between dc spark voltage and
surface potential of charged film, in the
case of negatively charged film and posi-
tively sphere electrode. (Films are PS and
PET.)
Gap distance (d)=0.8 mm
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Fig. 3 Relation between kind of dye and dc spark
voltage.
A :non treated film, B:MB treated film,
C: PAB treated film, D : PNB treated film.
Vs : Surface voltage=—1,000V, d: Gap dis-
tance=0.4 mm.
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Fig. 4 Relation between dc spark voltage and sur-
face potential of charged film, in the case
of positively charged film and negatively
sphere electrode.
Gap distance (d)=0.8 mm
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Fig. 5 Relation between kind of dye and impulse
spark voltage.
A :non treated film, B:MB treated film,
C : PAB treated film, D: PNB treated film.
Vs : Surface voltage=—1,500V, d: Gap dis-
tance=0.4m.
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Fig. 6(a) Laue-Plot with time lag at impulse break-
down. (in the case of non-coated film)
Nt is number of times in which the time
lag exceeds f in total number NV of trials
(N=T75).

Surface voltage=—1,500V, Applied volt-
age=+5.5kV, Gap distance=0.4 mm.
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Fig. 6(b) Laue-Plot with time lag at impulse break-
down. (in the case of dye treated film)
Ni is number of times in which the time
lag exceeds ¢ in total number N of trials
(N=75). Surface voltage=—1,500V, Ap-
plied voltage=+5.5kV, Gap distance=0.4
mm.

(—=PTFE) %k (+M ) kT s s (R (c—a) M
W AHEED) 13, (—PET) % (+M#) wklFs s (K
W (d—a) CARMTBIER) X v bMmy. LaL, PNB
3 X O MB B R TR (T - 7c PTFE A AcBa 0
s (M6MFD (F—a) 1%, FQM PTFE &7l
& (Me@n (c—a) LhbElk->T\5h. PABH
ECMBLUEEED s (F6MmFD (e—a) 1%, PNB
K IO MB @ECUEEIT->BE L DE.

—%5, FEEREE (6@, K6 bF0 ey
HERED B LTy, ERoMCEsC BT
AR LOBROBECH b LT, 0.2 LI
i ic,

HETR N (00 1L, 1 v A2 BIERIBEH D
R MHERETNF v » 7 CHY LR T
OEFRNCAYS LT 5P, Lich»T, s BMRVH DI
Y, HETSF v » FEEBRC W ERRELT
WBZ EIe D, E2k, MELLBRERO S v =7
By bk Ts ORI OWTER L O THS, K
» PTFE 7 4 & 204, PNB B cMMT 5 &, K
ML D d s BRI T D, COZ &k, WEE



154 (74) WEGEAIE H19% H2E5 (1995

£ 2 HEHEREO 7 4 v 2 EAOK Y
HEBE : 1,500V, HINERE: +5.5kV, F+
v 7% 0.4 mm.
Table 2 Dependence of statistical time lag on film
material.
Surface voltage=—1,500V, Applied volt-
age=+5.5kV, Gap distance=0.4 mm.

7 4 A ﬁﬁﬁﬂgghﬁﬁﬂﬁ (zs)
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