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(a) the ellipsoid like pressure vessel,
pressure measurement.
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Experimental apparatus for making holes on a pipe wall .
(b) the open-type pressure vessel with Maraging steel bar for
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Fig. 2 Photographs of a collapsed and a succeeded
pipe obtained in the open-type vessel and the
ellipsoid like vessel.
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Fig. 3 Pressure distributions obtained in the open-
type vessel. Each time is measured from the
instant of explosion.
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Fig. 4 Pressure histories obtained in the open-type vessel.
“d”denotes the distance from the center of vessel.
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Fig. 5 Pressure distributions obtained in the ellip-
soid vessel. Each time is measured from the
instant of explosion.
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Fig. 6 Pressure histories obtained for various L, in
the ellipsoid like vessel. L, indicates the ma-
jor axis of an ellipsoid and L, shows the minor
axis of ellipsoid.
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Fig. 7 Peak pressures obtained in the ellipsoid like
vessel for an aspect ratio of 2.0.
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Fig. 8 Pressure histories obtained for various L, at the same aspect ratio of 2.
*d” denotes distance from the center of vessel.
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Fig. 10 Pressure contor maps and velocity
vectors. (L, is 40m and L, is 20mm)
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On converging of underwater shock waves by
an ellipsoid like vessel

An application for making holes on pipe wall

by Shigeru ITOH*, Kiyotaka KAMOHARA*, Shiro NAGANO*
Masahiro FUJITA*

We have investigated a technique to make holes on a pipe by underwater explosion of a
detonating cord stretched over the pipe. In application, the regulations of an underwater
shock wave are most important and very difficult. In this paper, we propose an ellipsoid like
pressure vessel for generating and regulating underwater shock waves to apply for making
holes on pipes. The profile of the underwater shock wave or the pressure distributions in
the pressure vessel is calculated by TVD difference scheme.A piece of detonating cord is
located at the first focus point of ellipsoid like pressure vessel. When an explosion occurs,
the underwater shock wave is generated from the site of explosion and travels downstream
and interacts with the wall of the pressure vessel to converge its strength, Finally, it enters
into the pipe to make holes from the inside. When the aspect ratio (the ratio between the ma-
jor axis and the minor axis of ellipsoid)is 2.0, the most suitable pressure distribution was ob-
tained in this apparatus.

(*Department of Mechanical Engineering, Faculty of Engineering, Kumamoto
"University 2— 39— 1 Kurokami Kumamoto, 860)
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