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Experimental setup of the underwater explosion.
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Table 1 Results of the 50/60 steel tube test using the underwater explosion.
Booster : 10g PETN + No.6 detonator

terial " charge pulsation period bubble energy
materr others s - ¥
Run 5 | VTR | e | Do | o | o
1 BPO(80%) H,0(20%) 20 236 -——- 68.5 |———| 28.6
2 BPO(80%) H,0(20%) 30 370 -——- -——— |- |-
3 BPO(80%) H,0(20%) 40 4488 -——- 7o {—---1 31.9
4 BPO(80%) H,0(20%) 50 653 72.5 73.0 33.9 | 34.6
5 BPO(70%) H,0(30%) 50 601 56.5 56.5 16.1 16.1
6 BPO(90%) H,0(10%) 50 511 93.0 94.5 7.6 | 75.1
7 ALBN(100%) —-——- 50 428 1.0 71.5 31.9 | 32.5
8 DBPIP(70%) A1,0,(30%) 20 31.0 77.5 77.5 41.4 | 41.4
9 DBPIP(70%) Al,0;(30%) 40 658 83.5 82.5 51.8 | 50.0
10 DBPIP(70%) Al;04(30%) 50 782 79.0 79.5 43.9 | 44.7
11 AIBN(100%) - 30 2269 74.0 74.0 36.1 | 36.1
12 DBPIP(80%) Al,0;(20%) 20 295 85.5 86.0 55.6 | 56.6
13 DBPIP(80%) A1;0,(20%) 30 453 95.0 94.0 76.3 | 73.9
14 DBPIP(80%) A),03(20%) 50 774 102.0 103.0 94.4 | 97.2
15 NaCl 50 1020 49.0 49.0 10.5 | 10.5
16 No.6 detonator -—- -——- 19.5 19.5 0.7 0.7
17 PETN + No.6 detonator - 10 60.5 61.3 19.7 | 20.4

*observed by the tourmaline underwater blast pressure transducer
**observed by the dynamic microphone
***using the glass sample tube
BPO : benzoylperoxide
AIBN: a,a' ~ azobis — iso — butyronitrile
DBPIP : di — t — butyldiperoxyisophthalate

Table 2 Weight of emulsion explosive A and observed bubble energy.

Run weight pulsation period bubble energy

(g) Ty *(ms) | Tp**(ms) | Ep(k)) Eu2 (kD)
1 5.0 43.3 —_——— 7.0 -——-
2 25.0 74.00 -— 35.2 -
3 50.0 9.3 -——— 72.8 -——-
4 75.0 104.5 - 99.1 -
5 100.0 113.0 - 125.2 -
6 30.0 78.5 79.5 43.0 4.7
7 100.0 - —-——- - -
8 125.0 122.5 126.3 163.6 179.1
9 150.0 137.5 135.0 257.7 243.9
10 24.7 60.5 61.0 19.7 20.2
11 150. 00 —_——— - - —_——

* : observed by the tourmaline underwater blast pressure transducer
** : observed by the dynamic microphone

10095 AIBN B AR CRAER LV HS5BREN DL  ERELVIREIGLRATV5, BVRRBEDRC
ate, ThER4CRT, ARARYAVERRTIZ XL THSAR: SERRCREEOR Y FINRE
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Fig. 2 50/60 steel tube after the underwater
variable sample tests. From left to right.
(a) 90%BPO — 10%water.50cm,
80%BPO — 20%water 50cm, 40cm, 30cm and
20cm, and 70%BPO — 30%water 50cm long.
(b) 100%AIBN 50cm and 30cm, and 100%NaCl
50cm long. ‘
(c) 70% DBPIP — 30% A),0; 50cm, 40cm and 20cm,
and 80%DBIP — 20%AlL0; 50cm, 30cm and
(c) 20cm long.
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A : AIBN(100X)
O : DBPIP(80X)
@ : DBPIP(70X) o)
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Fig. 4 Plot of bubble energy vs. charge weight
of AIBN DBPIP mixtures with Al,O,.
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Fig. 6 Plot of bubble energy vs. wight of emul-
sion explosive A.
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Fig. 6 Relative differences of bubble energies E;, and Ey; measured by a tourmaline
gauge and a microphone, respectively.
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Evaluation of Explosive Properties by Underwater Explosion (II)

Evaluation of Ability to Propagate a Explosion
by the Variable Sample Test Using 50/60 Steel Tube and 10PETN Booster

by Nobuo YOSHIDA*, Ayumu KIMURA®, Yoshiaki KANEKO**,
Yuji WADA**, Takehiro MATSUNAGA*** and Tadao YOSHIDA***

We attempted the 30/40 or 50/60 steel tube test in underwater to evaluate the ability to
propagate the explosion of border materials which occured violent deflagrations.

And the result, we were obtained that the 50/60 steel tube test is better to detect explo-
ston-propagation than 30/40 one, and we could know the ability of explosion-propagation

of some violent deflagration materials.

(*Himeji Branch, Explosives Research Laboratory, Explosives Division, Nippon
Kayaku CO., LTD., Toyotomi, Himeji, Hyogo-ken 679—21, Japan
**Asa Laboratory, Explosives Division, Nippon Kayaku CO., LTD., Sanyo—cho,

Asa-guun, Yamaguchi-ken 757, Japan

***Department of Reaction Chemistry, Faculty of Engineering, The University
of Tokyo,Hongo Bunkyou-ku, Tokyo 113, Japan)
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