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Table 1 Particle distributions of sample
gun powders.

Mesh A B C
~ B# on 68.1
~10# on 0.0 18.3
~16# on 0.0 4.1 13.2
~244 on 2.2 55.3 0.4
~354 on 96.6 36.5 0.0
~48§ on 1.1 3.2

484 pass 0.1 0.9
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Fig. 1 Photograph of the time/pressure tester.
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Table 2 Results of the MkII ballistic mortar.

Gun Swing Net—swing
Run Initiator* average
powder length(cm) | length(cn)

1 A Fuse head 13.6 13.6 14.3
2 A Fuse head 15.0 15.0

3 B Fuse head 13.6 13.6 13.5
4 B Fuse head 13.4 13.4

5 C Fuse head 10.3 10.3 10.1
6 C Fuse head 9.8 9.8

7 A No.0 detonator 11.8 10.9

8 A No.6 detonator 15.0 12.0

9 B No.0 detonator 13.1 12.2

10 B No.6 detonator 15.8 12.8

i1 C No.0 detonator 7.9 7.0

12 c No. 6 detonator 4.7 11.7

13 A #0+0.1g PETN 16.0 14.6

14 A #0+0.2g PETN 15.0 13.1

15 A #0+0.3g PETN 16.3 13.9

16 B #0+0.1g PETN 15.5 .1

17 B #0+0.2g PETN 15.7 13.8

18 B #0+0.3g PETN 14.7 12.3

19 C #0+0.1g PETN 11.5 10.1

20 C #0+0.2g PETN 14.1 12.2

21 C #0+-0.3g PETN 15.4 13.0

22 P** Fuse head 10.8 10.8 10.9
23 pr Fuse head 10.9 10.9

* : No.0 detonator
** : Powdery gun powder
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Table 3 Results of the time/pressure test.
Ignitor : fusehead +FeSi+0.5g Pb,0,

R Gun At
un at,,
powder (100 to 300 psi) v
1 A 4.1 ms
2 A 2.5 ms
3 A 1.9 ms 2.8 ms
4 B 2.7 ms
5 B 3.4 ms 3.1 ms
6 C 3.1 ms
7 C 3.2ms 3.2 ms
Ref. P* 0.95 ms

*: Powdery gun powder.
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Table 4 Results of the drop ball test for gun powders.
Ball weight 535g and fall height 20ca.

Run A B c
Particle Powder | Particle Powder | Particle Powder
1 X X x x x A
2 x A A O x x
3 X @) x X X X
4 x x A A x X
5 x O A X X X
6 A A x A X A
7 x x X A O A
8 x A A X X x
9 X X A A X x
10 X A A x X X
X :no reaction, A :smoke, QO : spark without flame propagation
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Fig. 2 Plot of net—swing length vs. PETN equivalent of the initiator in
the variable initiation test of gun powders.
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Table 5 Net—swing (cm) with gun powders
initiated by No.6 detonator and fuse

head.

A
No.6 detonator 12.0 12.8 11.7 6.8
Fuse head 14.3 13.5 10.1 10.9
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Performance and Application of the Mk II Ballistic Mortar Test (X V)
Evaluation of Performance of Coarse Gun Powder

by Yuji WADA®*, Kotaro MURANAGA**, Masamitsu TAMURA®,
Shigeaki KUNITOMO*** and Tadao YOSHIDA*

Several test methods were applied to the evaluation of performance of coarse gun
powders which is used to shooting the fireworks.

Three different particle sizes of coarse and a fine gun powders were examined and we
found the effect of particle size of coarse gun powders on the shooting power by using the
Mk [ ballistic mortar test. For the less coarse gun powders, initiation by a fuse head gave
bigger power than that by a No.6 detonator. And the coarsest gun powder showed the in-
verse trend. It was suggested that the cause of this phenomenon was due to the difference
in burning rates of the powders in the Mk Il ballistic mortar.

(*Department of Reaction Chemistry, Faculty of Engineering, The University of
Tokyo, 7—3—1 Hongo, Bunkyo-ku, Tokyo 113, Japan.
**Hodogaya Factory, The Japan Carlit Co., Ltd.,
1625 Bukko—cho, Hodogaya-ku, Yokohama-shi, Kanagawa 240, Japan.
***Gunsmith of Kunitomo Co., Ltd., Teramachi, Bukkoji, Simogyo-ku, Kyoto
600, Japan.)
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