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ABSTRACT

This study proposes an evaluation method for time delay function(TDF) of Point Detonation(PD) fuse using

underwater explosion and water entry phenomena. Until now, nothing but the naked eyes of an observer or video

images have been used to determine whether the TDF of PD fuze is operated or not. The observer has verified

the performance of TDF by analysing the shape of the plume formed by underwater explosion. However, it is

very difficult to evaluate the TDF of PD fuse by these conventional methods. In order to overcome this issue, we

propose a method using underwater sound signal emitted from the underwater explosion of high explosive charge.

The result shows that the measured sound signal is in accord with the physical phenomena of water entry of

warhead as well as underwater explosion. Also, from the hypothesis test of bubble period, difference on underwater

sound analysis between dud event and delay one is proved
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Fig. 1. Shapes of the water plumes depending on the
function of the PD fuse on sea surface
(captured by video camera)
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Fig. 2. Shock wave and bubble pulses from an
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explosion
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Table 1. Proposed coefficients of similitude equation
for the first bubble period
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Fig. 5. The example of measured underwater sound
signal for delay function case
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Fig. 6. The example of measured underwater sound
signal for dud case
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Table 2. Parameters of the equations used in this
study
p A C m w v; 0
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1,027 0.0189 | 0.19 | 46.4 | 10.76 | 321 60
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Table 3. Theoretical bubble period and water depth
caused by delay time

g exgé?i:?n bubble period(ms)
(ms) (m)  |Swisdak™| Reid®

lower limit| 25 6.0 412.9 403.9
standard | 50 10.8 350.7 343.1
upper limit| 65 13.2 324.0 317.0

Table 4. Theoretical water depth and delay time caused
by bubble period of the delay function

measured theoretical value
value Swisdak!”! Reid!®

bubble |explosion| delay |explosion| delay
period, | depth | time | depth | time
Aty(ms) | (m) |(ms)| (m) | (ms)
1 373 10.6 49.1 10.1 45.9
2 370 10.8 50.1 103 47.0
3 374 10.5 48.7 10.0 45.6
4 375 10.5 483 9.9 452
5 377 103 47.5 9.8 44.5
6 376 10.4 47.9 9.9 44.8
7 379 10.2 46.8 9.7 43.8
average 375 10.5 483 9.9 453
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