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Table 1 Experimental conditions
Charge Depth of Gauge Camera Camera
No. Explosives Weight Explosion Distance Distance Speed
g m m m frames/s
1-1 Tetryl* 10.1 1.50 1.3 4 955
1-2 Tetryl* 10.0 1.49 1.3 4 939
1-3 Tetryl® 10.0 1.30 1.3 4 1836
2-1 Detonator 0.6 0.69 0.85 2 2781
2-2 Detonator 0.6 0.69 0.85 2 2733

* Tetryl/stearic acid = 94/6, density =1.55g/cc
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Fig. 1 Shematic diagram of the set-up
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Fig. 2 Dynamics of a spherical gas bubble produced by the underwater
explosion of pressed Tetry 10 grams(1.55g/cc).
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Fig. 3 Dynamics of a spherical gas bubble produced by the underwater
explosion of No.6 detonator 0.6 grams.
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Fig. 4 A comparison of experimentally determined

bubble radius with the calculated curve based
on the Rayleigh equation.

The explosive charge is pressed Tetryl 10
grams.
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Fig. 5 A comparison of experimentally determined
bubble radius with the calculated curve based
on the Rayleigh equation.
The explosive charge is No.6 detonator 0.6
grams. )
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Table 2 Experimental results

No Explosives | Weight Maximum Expansion on peod
. *P & Bubble Radius | Time T, | Te** | T
4 cm msec msec msec msec
1-1 Tetryl 10.1 33.5 2.0 | 57.2 | 57.3 | 56.0
1-2 Tetryl 10.0 33.2 2.3 | 57.3 | 57.3 | 56.3
-3 Tetryl 10.0 34.4 25.3 | 57.5 | 57.4 | 59.1
2—1 | Detonator 0.6 13.2 1.5 | 22.8 | 222.9 | 23.2
2—-2 | Detonator 0.6 13.2 1.8 | 229 | 23.0| 23.2

*recorded by piezo pressure gauge
**measured from frame speed of camera
***estimated from maximum bubble radius
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High-speed Photography of Gas Bubble in Underwater Explosions.

by Yoshio Nakayama®*, Senzo Oinuma* and Kazumi Tanaka*

By means of high-speed photography, underwater explosions of a pressed Tetryl
(Tetryl/stearic acid =94/6) 10grams are recorded and experimental data of a bubble radius
time relation are obtained. The experimental results are compared with the calculated
results including the effects of both the compressibility of water and the internal energy of
gas. Concernig the bubble period and the maximum bubble radius, a comparison shows
good agreement. But concerning the time bubble radius relation, the differences become
large after the time when the first maximum radius is attained. This will be due to the ef-
fects of the charge shape and the depth of explosion. A comparison between pulsation
periods of piezo —gauge with periods calculated from maximun radius of gas bubble shows
good agreement.

(*National Chemical Laboratory for Industry, Higashi 1—1, Tsukuba-shi,
Ibaraki-Ken, Japan)
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