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Abnormal Drop of the Breakdown Voltage due to the Dust Layer in
Positive Point-to-Plane Gap in Air

T. HOSOKAWA* and Y. MIYOSHI**

(Received February 6, 1978)

The abnormal drop of the breakdown voltage due to the dust layer on the plane electrode
of the positive point-to-plane gap in air was investigated. The breakdown process in the positive
point-to-plane gap with a series miniature gap was also investigated. The mechanism of the
breakdown process in the gap due to the dust layer was able to be explained by investigating
current-voltage and breakdown characteristics. The result is as follows: when the paper layer
was attached to the cathode surface, the formation of the glow corona was difficult and the
corona consisted of many streamer pulses appeared, and the streamer seems to play an im-
portant role for the transition to the spark, and then for the abnormal drop of the breakdown
voltage. The breakdown characteristics in the gap due to the dust layer were similar to those
of the positive point-to-plane gap with the series miniature gap, and its mechanism was ex-
plained by the theory of the streamer breakdown. Namely, the positive ions produced near
the tip of the needle electrode move towards the cathode, and the electrical field intensity of
the dust layer increases owing to the positive ion accumulation, and the streamer produced by

breakdown in the dust layer propagated to the cathode electrode, and at last, it was led to the
spark as a complete breakdown in the gap.
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Fig. 2 Critical spark-breakdown voltage vs. gap
length,
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