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Development of an underwater shock wave generation method as maritime technology

Abe, Akihisa
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In order to apply the shock wave phenomena to the maritime field, the
research aimed at establishing energy saving and simple underwater shock wave generation technology
using exhaust of ship engine was conducted. From the viewpoint of utilizing the exhaust, we designed

a compact diaphragm-less shock wave generator driven by high-pressure gas. We have manufactured a
unique shockwave generator with the magnetic force support mechanism and double piston system, and
succeeded in generating strong shock waves about Mach 1.5 in air. In addition, we tried to generate
underwater shock waves using our device, and succeeded in generating underwater shock waves by water

penetration of a projectile, and obtained shock pressure fluctuations exceeding 7 MPa. From the
above results, it has been shown that a strong underwater shock wave driven by high-pressure gas can
be safely and easily reproduced with energy saving, instead of the conventional explosive and

electric discharge methods.
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Fig.1 Diaphragm-less shock tube
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(a) Pressure measurement (b) Schlieren image

Fig.2 Pressure measurement and optical observation of a shock wave discharged from shock tube exit
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Fig.3 Schematic of cavitation tube
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Water and air injection

(a)

Fig.4 Schlieren images of water injection from cavitation tube
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Fig.5 Pressure measurement of underwater shock waves
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Fig.6 High-speed images of underwater penetration of a projectile
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Fig.7 Schlieren image of shock waves Fig.8 Pressure records of underwater shock waves
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