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Fig. ¥ Diagram of an electric genarating device for the electric spark test.
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Table 1 Results of underwater small scale gap test with sample size of 0.3g and No. 0 detonator .
(HEAT-RESISTANT POLINITROAROMATIC COMPOUNDS)
Sample Gap Tb Eb Net—Eb [Net—Eb/w| Pmax 0 Es
mm ms kJ kJ kl/ g kg/cd #s kJ
Detr Avr 0 15.69 0.34 - - 8.11 - 0.06
HNS pwdr 0 21.60 0.9 0.56 1.87 - - -
HNS pwdr 2 21.80 0.92 0.58 1.93 - - -
HNS pwdr 4 16.10 0.37 0.03 0.10 1.1 23 0.09
HNS pwdr 6 15.80 0.35 0.01 0.03 10.1 3 0.09
DATB pwdr 0 20.95 0.82 0.48 1.60 20.0 - 0.24
DATB pwdr 1 16.25 0.38 0.04 0.13 7.3 - 0.06
DATB pwdr 2 16.90 0.43 0.09 0.30 12.1 - 0.11
DATB pwdr 3 15.85 0.35 0.01 0.03 7.9 - 0.06
TATB pwdr 0 16.50 0.40 0.06 0.20 10.4 - -
TATB pwdr 1 16.40 0.39 0.05 0.17 10.7 - -
TATB pwdr 2 16.40 0.39 0.05 0.17 11.7 - -
TATB pwdr 4 16.30 0.39 0.05 0.17 10.1 - -
ONT pwdr 0 19.20 0.63 0.29 0.97 12.2 - 0.12
ONT pwdr 4 17.35 0.46 0.12 0.40 8.3 - 0.07
ONT pwdr 5 16.10 0.37 0.03 0.10 7.5 - 0.06
ONT pwdr 6 15.75 0.35 0.01 0.03 7.0 - 0.05
ONT pwdr 8 15.85 0.35 0.01 0.03 7.7 - 0.06
HNBB pwdr 2 21.10 0.84 0.50 1.67 - - -
HNBB pwdr 4 20. 40 0.75 0.41 1.37 12.6 25 0.20
HNBB pwdr 6 15.80 0.35 0.01 0.03 - - -

Pwdr=powder, Gap=length of shock wave pressure attenuater, Tb=first period of pulsating pressure
wave, Eb=bubbleenergy, Net—Eb=Eb excluded by detonator bubble energy, &= expotential time cons-
tant of shock shock wave attenuation, Es=shock wave energy.
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Table 2 Ignition energy versus explosion probability.

Probability Ignition Energy(]J)
of Explosion HNS DATB TATB ONT TNT
9/10 12.08 45.28 15.64 - 12.92
12.50
11.26
8/9 11.26 - - - -
7/8 - - - 1.06 -
8/11 8.27 41.32 - - 11.66
11/14 - - - 0.93 -
7/10 9.71 33.94 - - 10.86
10.47
9.71
8.27
8/12 - - 14.70 - 9.34
12.92
12.08
6/10 8.98 - - - 8.98
7.60
6.33

a/8 - 37.54 8.98 0.87 10.08
27.28 8.62
7.60
9/20 - 21.35 - - -
4/10 6.95 30.52 - - .21

18.65
4/m - - 10.47 ~ -
2/6 - - 11.26 - -
3/10 5.74 24.22 - - 6.95
3/14 - - - 0.81 -
2/10 5.18 - - - 6.64
1/10 - 16. 14 - - -

13.81
1/12 - - 9.71 - -

Plural values shown at the same probability of explosion mean the dispersion of ignition energy
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Fig. 2 Plot of net-Eb/W versus critical length of gap
in the underwater small scale gap test for the
heat-resistant polynitroaromatic compounds.
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Table 3 Sensitivity data of heat—resistant and other high explosives.

Sl scate Electric —spark Moo g | B teai
Comp. gap test sensitivity test test? (w=2.5ke)
le (o) log L. Es()) logEsy lc (o) Hs,
HNS 4 0.60 7.04 0.85 7.06 0.66
HNBB 6 0.78 - - - 1.13
DATB 3 0.48 29.84 1.47 5.18 >3.20
TATB 1 0.01 11.89 1.08 4.12 >3.20
ONT 8 0.90 0.89 —0.05 - 1.08
TNT 6 0.78 8.58 0.93 7.90 ~1e
RDX 11 1.04 0.39v» —0.41 11.18 0.32
PA 8 0.90 3.7 0.57 - 1.91
PETN 95 1.65 0.19v -0.72 - 0.14—-0.20

| =critical length of shock wave pressure attenuater, Eg,=509% explosion probability,
of explosion. a)ref. 3 except ONT and HNBB, b)ref. 18.

Hso=critical height
¢)~ means to be approximately .
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Table 4 Result of Electric—spark sensitivity

test for HNS,

Voltage E Ignition/test | Probability of
(kV) )] (Probability) |Explosion(%)
12.0 12.92 10/10 100
1.6 12.08 9/10 90
11.2 11.26 8/ 9 89
10.8 10.46 10/10 100
10.4 9.71 7/10 70
10.0 8.98 6/10 60
9.6 8.27 8/11 80
9.2 7.60 6/10 60
8.8 6.95 4/10 40
8.4 6.33 6/10 60
8.0 5.74 3/10 30
7.6 5.18 2/10 20
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Fig. 3 Plot of critical length of gap ( 1 .)in the under-
water small scale gap test (USSGT)versus
NSWC small scale gap test (NSWC).
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Synthesis of heat-resistant nitro-compounds and their estimation
of explosibility (IV)

The underwater small scale gap test and the electric-spark
test of polynitro-compounds

by Fumio HOSOYA®*, Yuuji WADA**, Kazuo SHIINO*
Tooru WAINAI***, Kunio ITABASHI***, Masamitu
TAMURA™**, Tadao YOSHIDA**

Sensitivities of high-melting polynitroaromatic compounds, 2, 2", 4, 4', 4", 6, 6’, 6"-
octanitro-m-terphenyl (ONT), 2, 2', 4, 4’, 6, 6’-hexanitrostilbene (HNS), 1, 3-diamino-2,
4, 6-trinitrobenzene (DATB), and 1, 3, 5-triamino-2, 4, 6-trinitrobenzene (TATB) were
evaluated by using the underwater small scale gap test and the electric-spark test. The se-
quence of sensitivity evaluated by the underwater small scale gap test is PETN>RDX
>PA=0NT>TNT>HNS>DATB>TATB from high to low and that evaluated by the
electric-spark test is PETN>RDX >ONT >PA>HNS >TNT > TATB>DATB from high
to low. The results to the underwater small scale gap test and the conventional gap test
operated by NSWC have a correlation between their sensitivities, even though the amount
of sample of the underwater small scale gap test is 1/100 of that of NSWC’s among the
above polynitro compounds.

(*Technology Development Center, Hosoya Kako Co., Ltd. : 1847 Ohsawa,

Sugao, Akigawashi, Tokyo 197, Japan
**Department of Reaction Chemistry, Faculty of Engineering, The University of
Tokyo : Hongo, Bunkyéku, Tokyo 113, Japan
***Department of Industrial Chemistry, College of Science and Technology,
Nihon University : 1—8—14 Surugadai, Kanda, Chiyodaku, Tokyo 101,
Japan)
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