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Table 1 Results of the variable initiator test for smokeless powders
by Mk I ballistic motar test.
Net swing length (mm)

N Weight Configu- PETN equivalence (g)
Sample Pieces .
(g) ration 018 028 038 0.48 060 070 1.2
M-1 34 5.0 Fig 2 (a) 0 32 27 94 42 76
M-1 crushed 3.0 Fig 2 (d) 9 29
M-26 22 5.0 ° |Fig2 (b) 2 27 63 109
M-26 crushed 5.0 Fig 2 (d) 69 127 153
M-30 3 5.0 Fig 2 (c) 4 11 20 25
M-30 crushed 50 Fig 2 (d) 29 100 157
Table 2 Results of the small gap test for crushed smokeless powders
by MkII ballistic motar test.
Net swing length (mm)
s 1 Particle size Weight Gap length (mm)
ample (mesh) (g) 2 3 4
M-1  crushed 9 pass 1.0 0 ‘
M-26 crushed 9 pass 1.0 5 4 0
M-30 crushed 9 pass 1.0 9 0 0
Table 3 Results of the variable sample test for smokeless powders
by Mk ballistic motar test.
PETN Net swing
i Configu-
Sample Picces W(elg)ht o.n 8u equivalence length Remarks
ration ‘ :
8 (8) (mm) ,
M-1 34 5.0 Fig 2 (a) 0.60 42
M-1 68 10.0 Fig 2 (f) 0.60 44 Unreacted sample
was rushed out and
burned.
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Table 4 Results of the variable sample test for smokeless powders
by ballistic pendulum test.

Sample Weight Length Swing length Net swing length
(g) (mm) (mm) (mm)
PETN 20 21.0
2 20.7
20 23.7
20 av. 21.8
M-1 10 28.6 6.8
2 35 30.2 8.4
40 70 35.1 13.3
60 105 37.3 15.5
M-26 10 33.0 11.2
2 35 33.0 11.2
40 70 42.0 20.2
60 105 46.5 24.7
M-30 10 28.2 6.4
2 35 39.2 17.4
40 70 45.1 22.3
60 105 50.0 28.2
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Table 5 Results of the pressure vessel test for smokeless powders.
Q : Ruptured X : Not ruptured

M-1 (16~17 pieces)

Orifice
Result R k
diameter (mm ¢ ) esults emarks
4 O Burned in the vessel after ruptured.
Unburned fragments of sample were residued
a linle.
5 O Burned in the vessel after ruptured.
Unburned fragments of sample were residued
a liule.
6 xO Completely burned in case of the ruptured.
7 X X X
8 x
PVLD 6
M-26. (11~12 pieces)
) Orifice Results Remarks
diameter (mm ¢ )
7 O
8 xQO
9 X X X
PVLD 8
M-30 (3 pieces)
Orifice
Results R k
diameter (mm ¢ ) esu emarks
2 O Ruptured and blowed up about 40cm flame.
3 O Ruptured and blowed up about 20cm flame.
4 X X X
5 X
6
7 X
PVLD 3
M-30 Samples were vertically cut into 1/4 size, and 5g sample
put into the sample cup.
Orifice
Results R k
diameter (mm ¢ ) esu ermarks
5 O
6 XX x® D Rupture disk swelled very much.
3 Rupture disk swelled a little.
5

PVLD

EFOBERTRICL > TRESN, HnicwikeKE
&7 M-26>M-1>M-30 olfilc /2 » 1=, BEGD
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Performance and Application of Mkl Ballistic Mortar (XV)

Evaluation of Fire and Explosive Hazards of Smokeless Powders by the MkII
Ballistic Mortar test, the Ballistic Pendulum test and the Pressure Vessel test

by Masatoshi WATANABE*, Kohtaro MURANAGA**,
Hiroshige TACHIYA***, Naohisa SUZUKI#*«+

The ballistic mortar test, the ballistic pendulum test and the pressure vessel test
are representative tests for evaluating the fire and explosive hazards of unstable
substances. In order to evaluate fire and explosive hazards, those tests applied to
three kinds of smokeless powders ; single base powder (M-1), double base powder

(M-26), tripple base powder (M-30) manufactured by Nippon Oil & Fats Co.,
Ltd.

Shock sensitivity decreased in order of M-26>M-1>M-30 and depended on
size and shape of smokeless powders. When the amounts of initiating explosives
were increased in the ballistic mortar test, M-26 and M-30 decomposed inductively
and showed similar static explosion power to that of TNT. In the variable sample
weight test using the ballistic pendulum for the powders, increasing sample weight
resulted in increasing amount of remained unreacted samples. This showed that
self-sustaining explosion did not occur in the samples of these Emwders. Violence
of thermal decomposition by indirect heating in the pressure vessel is M-26> M-
1>M-30 in oder and also depended on size and shape of smokeless powders.

(*Technical Department, Nippon Peroxide Co., Ltd.
2—54 Tanishima-cho, Koriyama, Fukushima 963, Japan
*+*Administrative Department, Hodogaya Factory, The Japan Carlit
Co., Ltd. 1625 Bukko-cho, Hodogaya-ku, Yokohama 240, Japan
s+«¢Chemicals & Explosive Laboratory, Taketoyo Plant, Nippon Oil
& Fats Co., Ltd. 82 Nishimon, Taketoyo-cho, Chita-gun, Aichi
470— 23, Japan)
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