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Table 1 Composition and performance of sample explosives A.
sﬁ::im Composition of Sawple vt 2 Initl::/ :nlty V;lkoelmt;l(:a) ;:u/:w Mi;l:/:u
Esulsion Matrix Alcainim Microballocn 5m¢ | Omé
Al %8.85 0 1.1 1.10 33% 419 0.61 1.9
a2 94.15 476 1.0 L1 3% - 0.7 210
A3 .09 2.00 0.91 1.2 380 | 49 0.86 3.3
A4 65.91 3.3 0.7 1.38 3100 3360 0.94 3.9
-5 %.49 2.8 0.65 L4 2% - 0.8 435
A6 9.8 50.00 0.5 1.5 2% | %10 0.68 42
A7 8.3 5.5 0.51 1.9 22460 N 0.54 45
T e Y
Table 2 Composition and performance of sample explosives B.
Cocposition of Sample (Wt X Initial Density Dotonation Shock Have | Bubble Energy | Ballistic Mortar
m};{m —— Velocityw/s) | Encrey Value
Emulsion Matrix (g/cd - /e Wke ¢ ™D
AlB |C Smé | Dm¢
81 99.60 ] I 1.10 510 | 5% 0.60 1.68 109
B-2 99.10 0.16|0.74| — 1.10 410 %0 0.61 L8 108
8-3 8.8 — |14} — 110 39 49 0.61 1.5 10
B-4 8.4 — ]0.32|0.4 110 2% 0.60 1.8 110
B-5 0.3 - | - |0.63 L10 160 | 20 0.6 2.00 110
Particle sizo of microballoon A = 15~40un
Particle size of microballoon B « M
Particle size of microballoon C mnn
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Correlation Between Ground Vibration and Performances of Explosives

—Ground Vibration by Underwater Explosion—

by Koichi KUROKAWA®*, Kenji HASHIMOTO®*, Minoru KAWAMURA*
Yukio KATO*

It is well known that ground vibration by blasting is mainly related to a distance and
charge weight. However, it is not known the correlation between ground vibration and per-
formances of explosives ; for example, shock wave energy, bubble energy, detonation
velocity and ballistic mortar value etc.

We used two types of sample explosives.  One is an aluminized emulsion explosive
. whose bubble energy is varied from 1. 95 to 4. 35 MJ/kg and other performances are main-
tained nearly constant. The other is an emulsion explosive with different size of
microballons whose detonation velocity is varied from 2520 to 5320 m/s and other perfor-
mances are maintained nearly constant. We measured the ground vibration caused by
underwater explosion of sample explosives, and investigated the correlation between
ground vibration and performances of explosives.

As a result,it is shown that vibration velocity has the strong correlation with bubble
energy. Vibration velocity increases proportionally with the increase of bubble energy. For
example, vibration velocity is increased from 1. 17 to 1.96 cm/s when bubble energy is in-
creased from 1.95 to 4.35 MJ/kg.

Vibration velocity has no correlation with detonation velocity and shock wave energy.
For example, vibration velocity remains almost constant even when detonation velocity is
varied from 2520 to 5320 m/s.

(*Chemicals & Explosives Laboratory, Nippon Qil & Fats CO., Ltd.

82 Nishimon, Taketoyo—cho, Chita-gun, Aichi-Ken 470-23)
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