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Table 1

Performances of sample explosives A,

Sample Detonatwn Shock wave Bubble Ballistic
Expl osﬁv es Velocity Energy Energy Mortar Value
50m¢(m/s) (MJ/kg) M)/ ks) (%TNT)
A—1 4190 0.80 1.95 110
A—2 4170 0.90 2.10 120
A-3 4140 1.08 3.30 135
A—4 3860 1.19 3.90 130
A—5 3750 1.09 4.35 98
A—6 3610 0.87 4.32 87
Table 2 Performances of sample explosives B.
Sample Detonation | Shock wave Bubble Ballistic
E lospives Velocity Energy Energy | Mortar Value
XP som¢(m/s) M)/ i) (MJ/ke) (%TNT)
B—1 5320 0.78 1.68 109
B-2 4690 0.80 1.85 109
B—3 4190 0.80 1.95 110
B—4 2790 0.79 1.98 110
B—5 2520 0.82 2.00 110
< 40a
| NA-81
Sanple. Data Recorder
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Schematic diagram of blast noise measurements.
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Fig. 2 Typical waveforms of sound pressure and frequency spectrum of low
frequency blast noise for sample explosive A.
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Fig. 3 Correlation between sound pressure level
and bubble energy for sample explosives A.
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Fig. 4 Correlation between sound pressure level
and shock wave energy for sample ex-
plosives A.

PECELRETHS, £E00EME LTHRE~
A ¥—oMci o TERTIONMLTWS L 5
LRABN, HBRE=RALF-NKEL > THLHR
B2RA¥—-DpIE0 L nREFIPIBEY
BEZEOLKBREE LFRB = 24 ¥ — 12121088
NAbLhie ¢ BEXOND, BELSERBIIZLY
g3,

3.2 REAXS

THKE



-~
. | B-1
-
]
o
S
T 0 ——-
—y
-—t
.
.
>
R
a
~
> L
wd
=
s L
o B-5
i
3
]
"]
e
a 0
o
51
=3
=
A
2
Tire (s)

B-1
[ ]
2
-an oy
8
g
[s)
& B-5
(>]
. e
Frequoncy (Hz) 100

Fig. 5 Typical waveforms of sound pressure and frequency spectrum of low frequency

blast noise for sample explosive B.
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Table 3(a) Multiple regression analysis(blast noise) .
Predictor Partial regression standard partial t value
variables coefficient regression coefficient
Eb 1.4393 0.9984 15. 9315
Es -0.1477 —0.0141 —-0.228
Dv —0.0755 —0.0394 —0.967
Table 3(b) Variance analysis (blast noise)
s | S | Pt | Gt [ e
Regression 22.277 3 7.425 210. 23"
Residual 0.212 6 0.03532
total 22.489 9

Table 3(c) Correlation coefficient (blast noise)

Multiple correlation coefficient 0.9953

Coefficient of determination 0.9906

Muttiple correlation coefficient 0.9929
adjusted for the degree of freedom :
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Table 4(a) Multiple regression analysis (low frequency blast noise) .

Predictor Partial regression standard partial
variables coefficient regressiogtoefﬁcient t value
Eb 1.5325 0.9457 17. 2115
Es 0.6637 0.0564 1.040
Dv —0.0838 —0.0388 —1.089
Table 4(b) Variance analysis(low frequency blast noise)
. Sum of Degree of Unbiased Variance
Fluctuations squares om variance ratio
Regression 28.214 3 9.405 274, 137
Residual 0.206 6 0.03431
total 28.420 9

Table 4(c) Correlation coefficient (low frequency

blast noise)
Multiple correlation coefficient 0.9964
Coefficient of determination 0.9928
Multiple correlation coefficient 0.9946
adjusted for the degree of freedom :

SPL=1.53 - Eb+ 066 - Es
-0.08 - Dr+113.12 0)]
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Correlation between blast noise and performances of explosives

Blast noise by underwater explosion—

by Koichi KUROKAWA®*, Kenji HASHIMOTO*
and Yukio KATO*

We studied the correlation between blast noise and performances of explosives. We us-
ed 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 maintained nearly con-
stant. The other is an emulsion explosive with microballoons of different size whose detona-
tion velocity is varied from 2520 to 5320 m /s and other performances are maintained near-
ly constant.

Correlation between blast noise caused by plaster shooting and performances of ex-
plosives was discussed in the previous report. In this report, we measured the blast noise
caused by underwater explosion of sample explosives, and investigated the correlation bet-
ween blast noise and performances of explosives.

It is shown that blast noise has the strong correlation with only bubble energy. Blast
noise increases proportionally with the increase of bubble energy. For example, noise level
(FLAT) is increased 3.7 dB and noise level (SPL) is increased 4.2 dB when bubble energy
is increased from 1.95 to 4.35 MJ/kg. Blast noise has no correlation with detonation veloci-
ty and shock wave energy. For example, blast noise are maintained nearly constant when
detonation velocity is increased from 2520 to 5320 m /s.

The results of multiple regression analysis also show that blast noise has the strong cor-
relation with bubble energy, and has no correlation with detonation velocity and shock
wave energy.

(*Chemicals & Explosives Laboratory, Nippon Oil & Fats Co., Ltd.

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