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Table 1 Tested fireworks composition

Sample name and composition (wt.%) Manufactory

1. Reportl(Flash and sound) JPABPI*
KCl03/A1/S=71.4/21.4/7.2

2. Report2(Flash and sound) JPABPI
KClO,/Al/S=71.4/21.4/7.2

3. Cascadel . JPABPI
KClO;/AI(FC) /AI(FF) =55/36/9

4. Cascade2 JPABPI
KCl0,/Al(FC) /Al(FF) /S=55/36/9/7 (additional)

5. Cascade3 Sanshu Kakou
KCl0,/Ba(NQ;) 2 /AI(FC) /AI(FF) /Al1(AC)/S

=37/7/12/10/21/7

6. Thick cascade Daido Kakou
KClO3/AI(FC) /AI(FF) (estimated)

7. Thin cascade ' Daido Kakou
KCl03/Al(FC)/Al(FF) (estimated)

8. Black powder(fine grain) Nippon Kayaku
KNOs1 /Charcoal/S=74/16/10

9. Silver star(made in China) Yamazaki Enka
Ba(NO;) ;/S/Mg-Al(estimated)

*Japan Pyrotechnics Association, Bureau of Pyrotechnics Inspection
AI(FC) : Aluminum (flaky coarse), A1(FF) : Aluminum (flaky fine)
Al(AC) : Aluminum (atomized coarse), Mg-Al:magnesium aluminum alloy

99.57%, 7LV =271 =94 () (AI(FF)) :
IR &R W T3 (6) MIEE99.3%, #325-¢293.5%,
7Lv=-2Tr =94 (H)(AI(FC)) : PIELEREA
9 TR (B #MBE99. 5%, #10~#20
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Fig. 1 Block diagram of steel tube test
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Table 2 Results of steel tube test

Sample Initiator S;tfu&%gn l()glﬁd \zenllo;:ggy (f {aot‘e:d) Evaluation
Booster ED IN - - 14.4 Complete
ED ON - - 0.54 Complete
Chitamite ED ON 1.15 5000 2.51 Complete
Reportl ED+B IN 1.022 614 28. 26 Complete
ED ON 1.036 1655 0.94 Complete
ED+B ON 1.043 969 3.77 Complete
Report2 ED+B IN 1.075 - 26.49 Complete
ED ON 1.016 1108 0.86 Complete
ED+B ON 0.980 1582 0.99 Complete
Cascadel ED+B IN 1.021 - 28.26 Complete
ED ON 1.016 578 0.58 Incomplete
ED+B ON 1.052 - 1.43 Complete
Cascade?2 ED+B IN 1.077 - 30.14 Complete
ED ON 1.054 - 0.58 Complete
ED+B ON 1.038 1212 1.04 Complete
Cascade3 ED ON 1.339 769 0.85 Complete
Thick Cas. ED ON 0.994 - 0.47 Incomplete
ED+B ON 0. 905 - 0.86 Complete
Thin Cas. ED+B ON 1.012 - 0.79 Incomplete
B/P ED+B IN 1.120 - 22.20 Incomplete
Silver star ED+B ON 0. 880 - 0.64 Incomplete

*ED:Nob6 detonator, B:50 g “Chitamite” (emulsion explosive)
*Steel tube was putted on the sand or in the sand (30ca depth)
*“Velocity” :average propagation velocity.
*Crater volume(V) was calculated by the following equation:
V=rabh/12 here a:long axis of crater
b :short axis of crater
h :depth of crater
*Explosion was classified into complete explosion, incomplete explosion, or non-explosion.
*“—"mark in Velocity column :failure

PAEDORG Y T~I-, BEL, 2286/ 1, 212owT  Table 3 Net crater volume of the in-sand explosion
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Steel tube test for fireworks compositions (1)

by Syuji HATANAKA*, Takashi HAYAKAWA**, Akira MIYAHARA*
Masamitsu TAMURA*** and Hideyo OSADA ****

We tried steel tube test for fireworks compositions, mainly report and cascade composi-
tions containing aluminum, to know the detonator ignitability and detonation propagation.
Report compositions were evaluated as complete explosion by No 6 electric detonator.
Also, one of the cascade compositions was completely exploded by No 6 ED, but other ones

were incompletely exploded.
It was found that stonger ignitor (booster) accelerated the propagation velocity.

We thought that the resistance wire probe method is not suitable for measuring the pro-
pagation velocity of some fireworks compositions with slow propagation velocity.
(*Bureau of Pyrotechnics Inspection, Japan Pyrotechnics Association, 18—17
Kichijyo, Ishimakinishigawa-cho, Toyohashi, Aichi 441—11, Japan
**NOF Corporation, Aichi works, Taketoyo plant, Kitakomatudani, Taketoyo-

cho, Chita, Aichi, 470—23, Japan
***School of Engineering, The University of Tokyo, 7—3—1 Hongo,

Bunkyo-ku, Tokyo 113, Japan
+****Emeritus Professor, Kyusyu Insitute of Technology 2 —30— 1, Takaishi,

Asoh-ku, Kawasaki, Kanagawa 215, Japan)
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