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Abstract: A gasoline engine automobile uses high voltage generation of the ignition coil,

mixed fuel in the combustion chamber,
current supplied to the power transistor,
induction action in the ignition
primary ignition coil in the second ignition coil.

igniting and burning

which drives the engine. When the electronic control unit intermits a
counter electromotive force with a low voltage is generated by self
primary coil and a high voltage is induced by mutual induction action with the
The high voltage is supplied to the ignition plug in the
combustion chamber, causing a spark, igniting the compressed mixed fuel.

If a very small defect occurs inside the

insulating material when a voltage is applied in said ignition coil, the performance of the insulation material will
get worse and breakdown by a partial discharge of corona discharge. Thus, in this experiment, we are to contribute
to improve the performance and ensure the reliability of the ignition coil by investigating partial discharge
characteristics according to the change of voltage and temperature when a voltage is applied to the specimen of the

epoxy molding ignition coil.
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Fig. 1. Ignition coil. () epoxy molding ignition coil, (b) the 1st
coil, and (c) 2nd coil.
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Table 1. PD characteristics at room temperature.

v i n @ [pC]
() Q) +0total ~Qrotal
6.0 39 49 765 1,547
6.5 412 960 13,148 33,140
7.0 2,175 3,122 90,743 152,880
8.0 7,227 8,600 437,630 593,260
Phas: Anle (Degress,  (harge (picocanlombs) Phase Angle (Degees)  Cherge (picesulombs)

o 200 MW 0 M gy gop (b)C‘

o0 MW g 800

Phase Ange (Deqres)  Cherge (picoaulombs)
ORI I I QR

(d)t

Fig. 2. Voltage dependence at room temperature. (a) 6.0 [kV],
(b) 6.5 [kV], (c) 7 [kV], and (d) 8 [kV].
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7 [KV], and (d) 8 [kV].

Table 2. PD characteristics at 50C.

n q [pC]
Vi —5 05 G e RN
50 a7 24 843 424 Mo
6.0 6315 6,109 203,432 183,560
7.0 20,537 21,193 891,032 961,040 Phase Ange (Degees)  Crge (peaceulembs)
80 26253 26025 1,451,300 1,432,200
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Table 3. PD characteristics at 1207C.

v ] n 0 [pC]
ORI G o
4.0 273 380 6,333 7,816
5.0 2,853 3,726 98,071 114,440
6.0 12,086 14,990 621,870 719,340 0
8.0 37,212 37,620 2,499,400 2,348,700 2
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Fig. 6. Voltage dependence of PD current by measuring

temperature.
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