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Interaction of a Shock Wave with an Ionized Gas
Column generated by a Spark Tracer Method

Kazuyasu MATSUO, Takefumi IKUI,
Toshiaki SETOGUCHI and Shigetoshi KAWAGOE

Abstract

An ionized gas particle created by the spark discharge between electrodes has a den-
sity different from that of the surrounding gas. This difference of densities causes errors
in measuring velocity when the spark tracer method is applied to an accelerated flow
induced by a shock wave, because the ionized gas particle is much more accelerated than
the surrounding gas by the interaction of the shock wave.

In this study the interaction phenomena of a shock wave with an ionized gas column
generated by the spark tracer method have been experimentally investigated using a
shock tube. The configuration of the ionized gas column after the interaction varies with
time and it has been classified into five patterns. The velocity of the ionized gas column
is much faster than that of the surrounding gas just after the interaction and it decreases
asymptotically with time. The asymptotic value is about 1.14 times that of the surround-
ing gas. Furthermore, assuming a simple flow model, the variation of velocity of the io-
nized gas column after the interaction with the shock wave has been calculated. The

results qualitatively agree well with the experimental values.
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Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 Typical schlieren photographs sho-
wing the interaction of a shock
wave with a bubnle (M;=1.2, p;=
300 Torr, T,=298K, E,=18kV)
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Fig. 3 Variation of bubble height
with time
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Fig. 5 Configuration of bubble at high
initial pressure (M,=1.2, p,=700
Torr, T)=298K, E;=18kV)
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Fig. 7 Displacement ratio of bubble to gas
particle with travel time of bubble
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