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Initiation of Spark Discharges in a Small Gap between High
Voltage Sphere Metal Electrode and Corona Charged
Organié Film
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Initiation of spark between dc high volage metal sphere electrode and corona charged organic -
film was studied in air at room temperature. The gap length was changed from 0.2mm to
2. 5mm. The films tested were PET, PS, PP and PTFE. When an applied voltage to the
sphere metal electrode was opposite polarity to the charge on the film, an electric field strength
at the spark with the negatively charged film depended on the material of the film. With the
positively charged films, the field strength was less dependent on the materials. The field
strengths with negatively charged PET and PS were higher than those with negatively charged
PTFE and PP, which were almost the same as that for the spark between two metal elec-
trodes. When the applied voltage was the same polarity as the charged film, the material de-
pendence of the spark voltage was not recognized. The experimental results were discussed by
the a- and p-processes in Townsend breakdown mechanism. In the case of the spark between

the negatively charged film and positive sphere electrode, it was estimated that the dependence
of the field strength on the film material is due to the existence of electrons on the film.
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ig. 1 Experimental apparatus.

() Apparatus for corona charging.

- (b) Apparatus for measurements of discharge inception.
A : Metal sphere electrode (Steel), B : Metal plate (Copper), D:
Organic film, E : Needle electrode, G : Grid, H : Guide rail, C,R:
Detecting impedence (500 pF, 1kQ), d: Gap distance, FF : Flip-flop
circuit, K : Amplifier (Frequency band : DC~30 MHz), unit : mm
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Fig. 2 (8 Relation between inception of spark dis-
charge and surface potential of charged
film, in the case where charged film and
sphere electrode are the opposite polari-
ties.
(At (—Film) sk (+M Sphere))
Gap distance (d)=0.8mm
A : At (=PET) %k (+M Sphere) and
(—P8) %k (+M Sphere)
B : At (~PTFE) %k (+M Sphere) and
(—PP) % (+M Sphere)
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Fig. 2 () Relation between inception of spark dis-
charge and surface potential of charged
film, in the case where charged film and
sphere electrode are the opposite polarities.
(At (+Film)sk (—M Sphere))
Gap distance (d)=0.8mm
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Fig. 3 Relation between inception of spark dis-
charge and surface potential of charged
film, in the case where charged film and
sphere electrode are the same polarities.
Gap distance (d)=0.8 mm
A : At (—Film)* (+M Sphere), B: At
(+Film) %k (+M Sphere)

M20ieRT Lo, RT3 4+ 4 akBhe X 225E
e, AEMEOIESLOXEE T 4 ALY £50V [
P & DT E .

3.1.2 FEEELLBHEELNEEEOES

K3k, WEETEELSBHREE~ODINET L RRE
HOBEC BT HHEREE L WERIBERE L OBEY R
LichDTHB. FhDOF—211F 4 » 7EH 0.8mm
DEETHD. HERT Lo, (+7 4 44)%k(ME)
TOREBHKBEE (RFoB) RO (7 4 v a)%k (—M
H) CoOKRBHBEE (KFoA) b, FHT57
4V ARBR X BZBLTR bR G. Las L, TTE DK
EHREERBEO TR L v LB EE TR, JEED
ESOEXLMEOT AKX . (MFRADREMEDIES
DERXET 4 aEd 50V LIHTCHS.)

2@, KM2OBROCR3 b, ¥vv 75 0.8mm iz
BTE, (=7 4 v a)k (FME) OBEOKERE
BEREHATSD 7 4 v A OB & > TELTS 2 &
bhote. LOMOBEC KT B KBHIEREL7 4 v
LAOMBER X BZEER SRR, F, (+7 4 18)
(M) CORBIIBEEIR (—7 42 2)% (=M
H) oFh Xy bEWEERT.

133 (49)

A

0
6 - \\
5 - g‘?g\\;::
4 ;\tA
o, g
3 & @ (-PED (M Sphore)

O (-PTFE) X{1M Sphere)
{, A (MoPlate}x (M Sphers)
2 Loto1 il bt ]
107! 10°
Gap Length (mm)

R4 HEERRELY v 7RLOBRG

(HE7 4 L 2 OBELRBEBOBE & M ERHER: O
BE)
WHEEE: £1,000V
A (=PET) % (+MIR) OHEBR
(2L, (=PS)}k(+ME) CoOHRBEBRGIZ
FRCEZRT.)
B : (=PTFE)k (+M#) KO (Mo #7) %k (£ M)
TORBEER
(fei2L, (=PP)k(+MHR) ROt (+7 442)
K (~ME) CTORBEER D EER CELRT.)
Fig. 4 Relation between electric field strength at
spark and gap length.

Field Strength at Spark (kV/mm)
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(In the case where charged film and sphere

electrode are the opposite polarities)

Surface potential of charged film : 1,000 V

A : Field strength at(—PET) sk (4- M Sphere),
(Characteristics at(—PS) sk (+M sphere)
are almost the same as A)

B : Field strength “at (—~PTFE) %k (+M
Sphere and (Mo Plate) % (& M Sphere),
(Characteristics at (—PP) 5k (+M Sphere)
and (+Film)sk (—M Sphere) are almost
the same as B)
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Fig. 5 Relation between electric field strength at
spark and gap length.
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(In the case where charged film and sphere

electrode are the same polarities)

Surface potential of charged film : 1,000V

A : Field strength at (+PTFE) % (+M
Sphere),

(Characteristics at (+Film) k (+M
Sphere) are almost the same as A)

B : Field strength at (—PTFE) %k (—M
Sphere) and (Mo Plate) sk (=M Sphere),
(Characteristics at (—Film) %k (—M
Sphere) are almost the same as B)
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Fig. 6 Equivélent circuit.

A : Metal sphere electrode, D : Charged film,
d: Gap distance, V: Applied voltage, Ci:
Capacitance between metal sphere electrode
and charged film surface, C2:Capacitance
between charged film surface and metal
plate, Va:Voltage between metal sphere
electrode and charged film surface, Vb:
Potential of charged film surface.
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Fig. 7 Dust figure.
A & A’: Positively charged site, where red
powder attaches.
B : Negatively charged site, where blue
powder attaches. (radial pattern)
C & C’: Negatively charged site,
blue powder attaches.
D & D’ : Negatively charged site, where
blue powder attaches.
E & E’: Positively charged site, where red
powder attaches.
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