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Electromagnetic Noise generated by Spark Discharge
— Dependence of Spark Current and Induced Voltage on Sparking Voltage —*

by Hajime ToMITA**

Abstract: Recently, electronic equipment, such as industrial robot, is commonly used for enhance-
ment of productivity and reduction of labor. Semiconductor devices used for those equipment are
susceptible to electromagnetic noise because signal level and current are severalvolts and mA, re-
spectively. Among many electromagnetic noise sources, electric discharge which is generated, for
example, due to surge is considered to be one of the main noise sources. Spark discharge, which has
a significant influence on electronic equipment, occurs at the beginning of electric discharge as a
transition phenomenon. Before the occurrence of spark discharge, an electric dipole is formed at a
discharging point and the neutralization of the charge occurs through the spark discharge thereafter.
But this spark discharge phenomenon is not fully understood because conventional current sensors
are not available without disturbing the spark discharge generated in the air.

In this report, one method for measuring spark current generated by the spark discharge for
neutralization of the charge was proposed by devising the grounding of a discharging part. Spark
discharge of static electricity charged on a metal object was used to simplify electric discharge.
Dependence of spark current and voltage induced by magnetic field due to the spark discharge on
sparking voltage was measured to understand the fundamental characteristics of electromagnetic
noise generated by the spark discharge. As the result, the peak and maximum time change of spark
current due to the spark discharge decreased with sparking voltage. Voltage induced on a load
of a loop antenna due to the spark discharge decreased with discharging gap length and almost
coincided with that calculated by measured spark current. One reason for the difference of strength
of electromagnetic noise generated between when a charged matter and a grounded matter are fixed
and when a charged matter approaches a grounded matter after charging with the same potential
as the former one was considered by paying attenttion to discharging gap length.
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Fig. 1  Discharging electrodes.
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Fig. 2  Experimental setup.
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Table 1  Dependence of the capacitance of discharging
electrodes on discharging gap length.
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Fig. 3 A model of discharging electrodes for finite
element method.
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Table 3 Dependence of the capacitance between dis-
charging electrodes on discharging gap length.
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gap length | Measured | Calculated | B/A
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1.2 3.25 3.12 0.96
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Fig. 16 Induced voltage due to spark discharge (spark-
ing voltage=418 kV).
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Fig. 17 Induced voltage generated by a charged disk
approaching a sphere electrode after the disk
was charged with +8 kV at the gap length of
2.35 mm.
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