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SUMMARY

Spherical shock waves generated by an underwater sparkgap or an explosive pellet
in the first focus of different ellipsoidal segments are focused after reflection in
the second focus. Shadowgraphs give an impression of the converging process whereas the
field measurement is done by self-designed piezoelectric pvdf-needleprobes.

Two different series of reflectors are tested. The first is similar to spherical
mirrors, the second are deep reflectors which surround the generation point. For both
variations the parameters: size of reflector, focal length, reflector material and
incident shock strength, show their influence on the focusing process and the location
and amplitude of the maximum pressure. In the case of the shallow reflectors, which
utilize only 5% of the primary shock energy, the focusing is close to the geometrical
acoustic and reaches high pressure amplitudes up to 1200 bar, compared to the deep
types where the higher utilized energies of 50-98% induce increased non-linear effects
which lead to wider focal areas and lower focus amplitudes of only 500 bar but stronger
effects on materials placed in this zone.

However for both reflector types the maximal amplitudes are proportional to the
angle of aperture.

INTRODUCTION

The phenomena of. focused shock waves in water have reached a world wide interest
due to growing applications in the medical field [1]. Started with studies of
converging shock waves in gases [2, 3] in the seventies, the research work was extended
to the more complicated medium water in the eighties [1, 3, 4, 5, 6, 7, 8, 9].
Nevertheless very different results were reached, concerning pressure amplitudes,
locations of maximal pressure or extensions of the focal areas, which were mainly based
on an insufficient measurement technique.

By the development of piezoelectric pvdf-pressure probes [10, 11] with a high
spatial and temporal resolution these uncertainties could be widely minimized, which
now enable systematic studies on focusing phenomena in water,

Hence to cover nearly all possibilities of focusing spherical shock waves two different
ellipsoidal reflector systems were used. The character of these systems can be
transfered to the different commercial lithotripter models.

Beside the shock wave measurements shadowgraphs will give an impression of the
converging field.

EXPERIMENTS

Experimental arrangement:

The experiments were made in a water basin filled with degassed water. The
spherical shock wave was generated by an underwater spark discharge (U = 20 kV;
C = 310 nF) with a transmission efficiency to shock waves of about % = 2% and for
stronger shocks by small microexplosives of 28 mg, 59 mg and 89 mg (with about 3J/mg and
m =10 % ). A single shot shadowgraph system provided the visualization of the shock
front. The pressure measurement was made by the high resolving pvdf-pressure probe by
Miller und Platte, which was adjusted in numerous positions in the focusing field. The
technical data of these so-called "Needleprobes” were published elsewhere [10].
They have a sensitive diameter of 0.5 mm, a rise time of about 50-100 ns and a long
life time. Their sensitivity is nearly constant inside an angle of incidence of
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