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Effect of spark gap to endurance of electrodes

with quadrangular pyramid shape used as water jet generator

Makoto Komatsu

We conducted experimental study on dissection performance for soft materials of water jet driven by
underwater spark discharge between stainless-steel electrodes which had 1.2 mm diameter square pyramid tip.
Dissection performance was validated by pressure measurement and direct current resistance (DCR).
Parameters were number of sparks and initial gap of electrodes, and we investigated effect of these parameters
to static electronical environment and endurance of electrodes and jet generator. Reactor lead to electrodes was
two-hundredfold diluted saline. Charge voltage and capacitance of discharge capacitor were 5.9kV and 0.2 uF,
respectively. Pressure measurements with a piezo device were carried out at 2.5 mm from water exit of jet
generator. Pyramid tip of electrodes became blunt or flat after some dozen sparks, and distance between
electrodes after 45 sparks did not depend on initial gap of electrodes. Although pressure of jet correlate roughly
with DCR value under the condition of 1.25 mm initial gap of electrodes, there were no correlation with 1.40
mm initial gap of electrodes. On the other hands, average pressures among 40-45 sparks were almost same with

all initial conditions, and we could evaluate dissection performance of the jet from the results of pressure

measurements.
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