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A brief introduction to the National Institute for Undersea Vehicle Technology will be given. The seminar
will present results on the mechanics of underwater implosion of single hull and double hull structures.
Experiments are also performed to investigate sympathetic implosions and interaction of an imploding
cylinder with a nearby structure. State of the art pressure vessel facilities are used to study the implosion
process. These pressure vessels are outfitted with several windows to allow the use of the 3D Digital Image
Correlation (DIC) technique. The pressure histories generated by the implosion event are captured from
dynamic pressure transducers mounted close to the specimen in all the experiments. These pressure
histories are then related to real time deformations and velocities occurring on the shells. High speed
images coupled with 3D-DIC technique are captured for better understanding of the deformation
mechanisms and collapse modes of the structures during the experiments. The second part of the talk will
focus on experimental investigations to study the fluid-to-structure interaction between the gas bubble
generated by an underwater explosion (UNDEX) and a nearby rigid and flexible plate. Experiments are
performed by clamping plates to a support structure that is either air backed, or water backed. Though the
shockwave produced by the initial detonation of an explosive can be a great source of damage during an
UNDENX event, the resulting gas bubble’s collapse can be an even greater source of damage. Results show
that the explosive standoff distance, plate rigidity, and hydrostatic pressure can greatly change the
bubble’s shape, size, migration speed, migration direction, jetting behavior, and damage to the nearby
plate. The UNDEX bubble’s collapse and concurrent bubble jetting are shown to be the primary causes of
plate damage, including rupture, for the dimensionless standoff parameters studied.
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