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Experiment on influence factors and variety rules of
spark plug ion-current signals amplitude
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Abstract :By optimizing the detecting circuit of spark plug ion-current, the high frequency and high
voltage interference generated by the high ignition was successfully controlled and the stable ion-
current signals within the range of 0.373.2 V were obtained . In the testing process, three kinds of
spark plugs were used and their ion-current signals at different engine operating condition (different
engine speeds and loads) were gathered . By comparing these three different signals, it is obvious that
the ion-current amplitude is influenced by spark plugs parameters, and also generally is intense with
the increase of engine speed and load. And finally , the influences of spark plug parameters on ion-
current signal amplitude were analyzed .
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Fig.1 Ion current detection circuit
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Fig.2 Subprime coil ignition waveform
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Fig.3 Typical subprime coil ignition waveform
and ion current waveform
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pressure and ion current in time
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Fig.5 Three different spark plugs
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Table 1 Parameters of spark plugs electrode

KA ZE a b c
LA T A /mm® 12 .67 2 .65 5.72
t{:_ij&rﬁjlﬁ/mm 0.82 0.56 0.28
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Table 2 Engine output torque (N « m)using different spark
plugs and throttle angles at speed of 1500 r/min

N+m
K5 W E %
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a 95.5 100 .2 107 .7
b 90.5 98.0 103 .2
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Table 3 Average cylinder peak pressure at different

speed and throttle angles 10°Pa
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