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Fig. 1 Illustration for configuration of 2-dimentional spiral.
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Fig. 2 Illustration 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.

D
r = r1exp{ �}a1b1exp(–b1t1)D+a2b2exp(–b2t1)D+c
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Fig. 4 Distance from detonation point to convergence point.

Fig. 5 Spiral configuration calculated by Eq. (10).

Fig. 6 Illustration of experimental set up for framing 
photography.
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Fig. 7 Illustration of pressure measurement assembly by 
using pressure sensor.

Fig. 8 Framing photographs for underwater shock wave 
from spiral detonating cord.
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Table 2 Experimental conditions (r1: Distance between spiral center and ignition point).

Table 3 Experimental conditions (r1: Distance between spiral center and ignition point, r2: Radial of circle).
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Fig. 10 Maximum pressure and impulse obtained by pressure histories (Dh= 272 mm).

(a) Case I 
time (µs)

Pr
es

su
re

 (
M

Pa
)

(b) Case II 

(c) Case III (d) Case IV

50

40

30

20

10

0
0 100 200 0 100 200

0 100 200 0 100 200

0 100 200

time (µs)

Pr
es

su
re

 (
M

Pa
)

50

40

30

20

10

0
0 100 200

time (µs)

Pr
es

su
re

 (
M

Pa
)

50

40

30

20

10

0
0 100 200

time (µs)

Pr
es

su
re

 (
M

Pa
)

50

40

30

20

10

0
0 100 200

Fig. 9 Pressure history measured by pressure sensor (Dh= 272 mm).
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Fig. 11 Pressure history measured by pressure sensor (Dh= 50 mm).

Fig. 12 Maximum pressure and impulse obtained by pressure histories (Dh= 50 mm).
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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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