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Fig. 1 Illustration for configuration of 2-dimentional spiral.
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Fig. 2 Tllustration of experimental set up for streak
photography.

Fig. 3 Streak photograph for underwater shock wave from
detonation cord.

Table 1 Curve fitting parameters for the propagation of
the underwater shock wave.
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Fig. 5 Spiral configuration calculated by Eq. (10).
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Fig. 6 Tllustration of experimental set up for framing
photography.
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Table 2 Experimental conditions (r: Distance between spiral center and ignition point).

Form of Length of
detonating cord Case detonating cord Dh
Straight @D 250 mm 272 mm
II), r; =60 mm 250 mm 272 mm
Spiral (III), r; =80 mm 300 mm 272 mm
(IV), r1 =100 mm 400 mm 272 mm

Table 3 Experimental conditions (r1: Distance between spiral center and ignition point, 7»: Radial of circle).

ForI.n of Case Length of Dh
detonating cord detonating cord
Straight V) 250 mm 50 mm
Spiral (VD), r; =60 mm 250 mm 50 mm
(VIID), r; =100 mm 400 mm 50 mm
Circle (VIID), r, =250 mm 250 mm 50 mm
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Fig. 7 Tllustration of pressure measurement assembly by
using pressure sensor.
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Fig. 8 Framing photographs for underwater shock wave
from spiral detonating cord.
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Fig. 9 Pressure history measured by pressure sensor (Dh= 272 mm).
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Fig. 10 Maximum pressure and impulse obtained by pressure histories (Dh= 272 mm).
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Fig. 11 Pressure history measured by pressure sensor (Dh= 50 mm).
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Fig. 12 Maximum pressure and impulse obtained by pressure histories (Dh= 50 mm).



Sci. Tech. Energetic Materials, Vol.66, No.2, 2005 289

FLICIUR L7222 2R LT Wb,

REFFE DGR L 0, WEEH O S EJE M F <o Mgk
REBMELZALZ LT, EHM THEATLY A X
DEDERBHPARVEDOAMRLRKEDEOREV ED
DEAMHRTEDLZERWSRIC ol T2, EBRMICK
R O IWHARZHEATE TV DI & H S KPHE B
DL T5 1] & EIRHR O 7§ B % Tl Tl LR K %
BHLTLBEIZVEEZIONS,

Lk, IR R KRR B A A S ¢ 5 HERE M <
BERIZHETORENWEEITH & T, BEMLTICBITS
W) 7 BT 0B E R ORI RECTH 5 L EZ T b,

X [78
1) K. Hokamoto, S. Tanaka, and M. Fujita, Int. J. Impact Eng,
24, 631-640 (2000), J. Pressure Vessel Technol., 123, 486-492
(2001).

3)

4)

5)

6)

7)

S. Itoh, H. Iyama, Y. K ato, K. Murata, K. Raghukandan,

S. Nagano, S. Muramoto, and R. Matsumura, Proc.of the
2002 ASME Pressure Vessels and Piping Conf., 446, 163-170
(2002).

S. Ttoh, S. Kubota, S. Nagano, and M. Fujita, ASME ]J.
Pressure Vessel Technol, 120, 51-55 (1998).

H. Hamashima, Y. Kato, Y. Nadamitsu, and S. Itoh, Sci.Tech.
Energetic Materials, 64, 6, 248-253 (2003).

S. Itoh, Z. Liu, and Y. Nadamitsu, ASME J. Pressure Vessel
Technol., 119, 498-502 (1997).

S. Itoh, A. Kira, Z.Y. Liu, and S. Nagano, ASME J. Pressure
Vessel Technol., 121, 176-180 (1999).

An investigation on underwater shock wave control
by 2-dimensional spiral detonating cord

Toru Hamada*, Kenji Murata**, Yukio Kato**, and Shigeru Itoh***

In the explosive processing using the underwater shock wave generated by underwater detonation of an explosive,
it is very important to control the underwater shock wave for a purpose of the processing. Therefore, a new control tech-
nique of the underwater shock wave using the 2-dimensional spiral detonating cord was developed. The pressure of
underwater shock wave generated from 2-dimensional spiral detonating cord was measured by the pressure sensor. From
the result of the pressure measurement, it was found that the maximum pressure and the impulse could be control by
varying the distance between the spiral center and the pressure sensor.
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