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ANALYSES OF SPARK FORM AND IGNITION ENERGY OF SPARK PLUG

Atsushi IMAMURA, Tomoaki TAKENOWAKI, Satoko KUSUKI
Toshiaki YANO, Shuichi TORIL

It is well known that fuel economy and exhaust gas emissions can be improved through achieving stable
combustion in spark ignition engine, such combustion stability can be obtained by using spark plugs with
optimum supply of discharge energy. Thus, it is important to process the electrode of spark plugs in a proper
procedure. In the present investigation, the discharge phenomenon by the spark plug was studied
experimentally. Experiments were performed using a conventional spark plug and four plugs with
different grounded electrode shapes. Sparks were discharged in combustion chamber.‘Photographic records
of discharge events with conventional plug were obtained by CCD camera. The photographic was analyzed
in order to obtain the various spark parameters. Oscilloscope was used to measure the discharge waves as
such breakdown voltage, induced voltage, current and energy of sparks. From the results of these
experiments, it was found that the spark area increased with the chamber pressure and breakdown voltage
increased and the current was dependent on discharge energy of sparks.
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Fig. 4 Grounded electrode shapes
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Fig. 6 spark area and discharge energy
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table 1 spark property (GapO.8mm, 1atm)

Plug N B C T
Induced voltage (kV) 053 | 052 | 051 | 052
Current (mA) 340 | 335 | 36.0 | 330
Spark duration (ms) 1.52 | 1.53 | 1.53 | 1.53
Spark energy (mJ) 153 | 143 | 16.2 | 14.1

table 2 spark property (Gap0.8mm, 2atm)

Plug N B C T

Induced voltage (kV) 058 | 056 | 055 | 0.57

Current (mA) 330 | 300 | 305 | 31.0
Spark duration (ms) 146 | 1.30 | 1.37 | 1.49
Spark energy (mJ) 142 | 104 | 11.7 | 128

table 3 spark property (Gapl.Omm, 1atm)

Plug N B C T
Induced voltage (kV) 0.57 | 057 | 050 | 0.54
Current (mA) 315 | 310 | 315 | 315

Spark duration (ms) 146 | 145 | 159 | 1.54

Spark energy (mJ) 13.7 | 132 | 133 | 134

table 4 spark property (Gapl.Omm, 2atm)

Plug N B C T

Induced voltage (kV) 0.62 | 0.62 | 0.80 | 0.65

Current (mA) 280 | 27.0 | 27.0 | 245

Spark duration (ms) 1.24 | 135 | 1.34 | 1.23

Spark energy (mJ) 11.4 | 106 | 103 9.8
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