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Table 1 Formulation of emulsion
(wt. %)
Oxidizer Water Fuel®*
A 83.6* 10.8 5.6
B 83. 4% 1.1 5.5

* Ammonium Nitrate and Sodium Chlorate

= Ammonium Nitrate and Hydrazinium Nitrate
*+ Emulsifier and Paraffin
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Fig.1 (a) Experimental arrangement and
(b) Sample configuration

HEEsicBl RESALRRETH D, BY
BEITWABENPES WS eh e, BHENNS L 70
R—ZKREGAL, BHRROHRICE VTG ER
fba#r,

2.3 mMBHE

RRNOBUEE Fig. 1 (a) 8L (b) xR+, NE
36mm, PIEE3.5mm, §£&50mm HSWAMSICEE 4

mm DEREBRLRAREBLLE, BRz2a v 2
LEFRBOPE ETHREL, 100£5C ic@iBL 2
LREGICR I, RESBOFRICRKx33ke »
g Te v ELCTRE, FAHARRICIEY B
vk oiclie, MBENEREARERICE NI
DOLHANBHENL D E CIZELAMIRP1IHTSH
N, TOMNBERTIRELA LD/, FAGR
SHo#R+ 50, 10em il TREGRL~Y Y
L-Ftrr—¥— (ARGAMNGLGS008E) &
Y)55MMEBE 7+ b -4 v 2a—7"%CHE
L, #igRodic,

3. mEER

TRRRE L TRz 74> a v OEKREFRL TR
BLA, BHAILHASWTIS, 103X K15mm OB A
TERENS, IBLT6S 3 v b, REBIZHWTR
3,5 0ELYISmm OFELTEAFRIS 3~ b
FoORREIT » 12, BFOHIER, Erbier
BESAH VRISV ARBELRKE(EBLALD
B, pERBRELRERANBHSRLLAR
HEBCRTELBOONEM > LnE “iF7,
Fhpe “FIR® L Lk, #RE& Table2 231,
£/ MB° @ Fig. 2TRLE,

Rk RETFTORRBT, REOEZNE DI
Sh TERRARI/NE € 25 = £ A Napadensky? iz
L oTiRan=N, Table2 DR 6 ¥ ORELHZ
CRENT VA EHRTHICRT— 2 B5RRLTWS,
FITERRR TR LECTET 7 H5 T ¢
B MR LLRE, +4bbAICSvTi210mm,
BizowwIit Smm CREREFL2 -, HohtRB
F— s & h£h 10m/sec (M AHBHECEEL,
Table3 3 X (*Fig. 3 1zm| L7z,

Table 2 The effect of thickness of emulsion on explosion occurrence

Sample A B
thickness Smm 10mm 15mm 3mm Smm 10mm 15mm
139 88 124 108 105 108 122
projectile a 191 91 126 o 117 O 108 123 130
velocity a 250 98 131 122 o 115 125 130
(m/sec) a 309 123 0 176 0 128 122 0 133 136
and a 359 a 128 0 203 143 126 140 139
results 141 0 209 0 152 142 O 141 O 163
O 169 190 O 156 o 143 0172
0 174 a 203 169 0 151 o 179
o 190 211 0 172 O 154 182
O : explosion
a : partial explosion
— & — IRKEBLEE
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Fig. 2 Examples of steel containers
after explosion

ity

4 B

Table3 (iR & n o & 52, HFHMEMoOPOTH
TEORMoFHeREE, Tnflitrm/sb+3,
s XM CoBBER CEBERL) Ey%ET 5,
T BICYOERERMIZEAPRXBLIUEYTH S
bt icts, BhoRBCL VTR LABRLD
MEENRTRIN D 1 KX TRDbL, Fig 3 Ic@R
Y=a+ bz {1
L, BMaB kW bofiiiz Tabled RIS TS,

Table 3 Detonation probability and empirical logistic transformation
2 for each projectile velocity interval.

velocity v detonation probability a
(m/s) (m/s) A B A B
50 — 60 55 0/14 0 % - ~1.46 —
60 — 70 65 1/17 5.9 - -1.04 -
70 — 80 75 0/15 0 - —~1.49 -
80 — 90 85 5/21 23.8 0/11 0 % —0.48 -1.36
90 —100 95 5/22 22.7 1/15 6.7 —0.50 -0.99
100 —110 105 3/11  27.3 3/10 30.0 —0.39 -0.33
110 —120 115 3/14 21.4 6/15 40.0 —-0.52 -0.16
120 —130 125 4/8 50.0 7/19 36.8 0 -0.22
130 —140 135 6/9 66.7 7/14 50.0 0.27 0
140 —150 145 4/5 80.0 4/9 44. 4 0.48 —0.09
150 —160 155 7/8 87.5 6/8 75.0 0.70 0.41
160 —170 165 2/2 100 5/8 62.5 0.70 0.20
170 —180 175 - 6/7 85.7 - 0.64
180 —190 185 - 4/4 100 - 0. 95
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Fig. 3 Relationships between proiectile velocity and detonation
probability for emulsions A and B.

(1) linear regression line

(2) confidence interval with a =59

Table 4 Statistical values evaluated for

emulsion A and B

A B
a -62.8 —~73.4
b 0.939 0.901
n 12 11
x 110 135
Sxx 14300 11000
Se 1096 674
V. 109.6 74.9
ts% 2.228 2.262
Ve 36.9m/s 53.2m/s
Vo' 19.8m/s 30.7m/s
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Fig. 4 Regression estimate for detonation probility by

empirical logistic transformation.
(1) linear regression line
(2) confidence interval witha=59%
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Projectile Impact Test of Emulsion Explosives (I)
Statistical analysis of modified projectile impact test

by Yoshikazu HIROSAKI*, Toshio ISHIDA*, Katsuhide HATTORI*,

and Hiroshi SAKAI*

The impact sensitivity tests were performed with the intent of simulating the

hazardous conditions at the emulsifying process in emulsion explosive manufactur-
ing. The bubble free emulsions at high temperature (100°C) were loaded in the
bottomed steel containners to the given depth. They were impacted by 20mm-di-.
ameter flat-ended steel projectiles fired from a gun at various velocities. The re-
sults were statistically analyzed with respect to the projectile velocity and detona-
tion probability to get the linear regression line. The projectile velocities at which

detonation probability would be zero were estimated with certain confidences.
(*Taketoyo plant, Nippon Oil & Fats Co. Ltd., 82 Nishimon
Taketoyo-cho, Chita-gun, Aichi~ken, Japan)
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