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Figure 4 shows the simultaneous 06
rebound pressure and current
(taken to relate to the reformation
of an oxide layer at the cone tip 04 |
following its removal by the
erosive collapse). However, the
re-oxidation signal is interrupted
by the re-expansion of the bubble
(arrowed in Fig. 4).  This 1
essentially isolates the working 00 4
electrode from the |
reference/counter:  the  cell o o w0 va00 2000
resistance  rises, dramatically

] . . Time/ps
reduqn g the ap phgd potential and FIGURE 5. Simultaneous current and pressure profiles, showing
ess:entx'ally Stoppmg the .re_ two erosion events. The potential of the aluminium was held at
oxidation reaction.  Changing 1075V vs. the steel body RE/CE. The bubble was grown from
target can reduce this effect. Re=10 mm to 36 mm before collapse. The dotted lines on both
Figure 5 shows the re-oxidation plots indicate times of electrochemical events, taking into account
propagation time of pulse to hydrophone.

-
(=]

0.5 4

» o «©
n L 1

Pressure/Atm
N

0.3

500 1000 1500 200!
Time/us

o
o

0.2

Current/mA

current  observed  for  an
aluminium target and the simultaneous liquid pressure. The re-oxidation current was mainly
associated with the first collapse of the bubble. However, Fig. 5 shows that more than one re-
oxidation transient (A and B) can be observed.

CONCLUSIONS

The apparatus produces inertial collapse of a gas pocket. The bubble size prior to
growth, the size prior to the first collapse, and the inertia associated with the collapse, can all
be readily controlled. The liquid and gas pressures can be monitored, and measurements made
of the gas chemistry and luminescence. Photography allows measurement of wall collapse
speeds, fragmentation and re-coalescence, and estimation of the sound speed close to the
bubble wall. Although the theory assumes adiabatic behaviour during collapse, the predictions
are in agreement with high-speed photographic observations of the collapsing meniscus, and
with the output of pressure transducers. That is not to say that the theory models the collapse
with high accuracy, but only that there is agreement within the limits of the observations.
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