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Table 1 Experimental conditions
Shot No. Explosive Weight Electric HOB**  Atomospheric Confinement
(keg) squib (m/xgl/3) pressure(mbar)
1 ‘Raiyaku' *! 1 3 (in air) 1022 plastic bottle
2 ‘Raiyaku’ 1 3 (in air) 1008 plastic bottle
3 ‘Raiyaku’ 30 5 0.19 931 paper bag & fibreboard drum
4 ‘Raiyaku’ 50 5 0.20 931 paper bag & fibreboard drum

* A mixture of 70wt% potassium perchlorate, 15wt% aluminum powder and 15wt% titanium powder
**1 Scaled height of burst from the ground surface
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Table 2 Peak Overpressure measured by lead —plate blastmeter

Shot. No. Distance Scaled distance Depth of dent Peak Overpressure
(m) (m/kgl/3) (rm) (bar)
3 9.87 3.176 6.21 0.545
12.02 3.868 4.66 0.388
14.96 4.815 3.47 0.278
17.98 5.787 2.7 0.207
23.07 7.425 2.07 0.147
4 12.02 3.263 6.74 0.603
14.96 4.061 4.30 0.354
17.98 4.881 3.67 0. 296
23.07 6.262 2.49 0.186
27.95 7.587 1.94 0.136
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Fig. 1 Measured and calculated(KHT-OBUQ)blast waves for surface burst of
'Raiyaku’ 30kg at distance 45m.
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Table 3 Blast characteristics measured by piezoelectric gauge

Shot. No. Distance Scaled Peak Timw of Duration® Impulse**,
Distance QOverpressure Arrival

(m) (m/kegl/3) (bar) (ms) (ms) (bar-ms)
1 2.07 2.07 0.967 2.8 1.07 0.428
3.26 3.26 0. 407 5.7 1.88 0.253
2 1.19 1.19 3.56 1.2 0.672 0.993
2.05 2.05 1.04 2.9 1.01 0.445
3.22 3.22 0.440 5.6 1.58 0.243
3 7.00 2.25 1.25 13.5 1.46 0.714
45.20 14.6 0. 0642 114.3 13.5 0. 369
4 7.00 1.90 2.06 14.3 1.26 1.056
45.20 12.3 0. 0796 112.8 15.4 0.515

*) Duration of positive static overpressure.
**) Impulse of positive static overpressure.
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Fig. 2 Measured peak overpressures of blast waves
for 'Raiyaku’ explosion. A ; shot No.1,2 by
piezoelectric gauge, (O;shot No.3 by
piezoelectric  gauge,[J;shot No.3 by
blastmeter , @ ; shot No.4 by piezoelectric
gauge, B ;shot No.4 by blastmeter.
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Fig.3 TNT equivalence of 'Raiyaku’ on the basis of peak overpressures. O;
measured by piezoelectric gauge, [J; measured by blastmeter, solid line ;
calculated TNT equivalence by KHT-OBUQ.
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Fig. 4 TNT equivalance of firework mixtures. @ ; this work (NCLI), A ;Parks (see

ref 3), [J; Wild(ref 4), O De Yong (ref S)and ’KP”’ ; potassium perchlorate.
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Blast Characteristics of Firework Mixture, 'Raiyaku’

by Mitsuaki IIDA*®, Yoshio NAKAYAMA®, Takehiro MATSUNAGA*
Katsumi TANAKA®*, Masatake YOSHIDA®, Yozo KAKUDATE*
Shu USUBA* and Shuzo FUJIWARA*.

Blast characteristics of firework mixture, ‘Raiyaku’, with charge of kg to 50kg in
weight were studied at range in scaled distance from 1 to 15m/kg!? using piezoelectric
gauges and lead-plate blastmeters. Used ‘Raiyaku’ is a mixture of 70wt?% potassium per-
chlorate, 15wt% aluminum powder and 15wt9% titanium powder. TNT equivalence of
‘Raiyaku’ was determined on the basis of measured peak overpressures. The resulted
equivalence was likely to increase with scaled distance and was 52% on the average.

(*Safety Chemistry Division, National Chemical Laboratory for Industry, 1-1,

Higashi, Tsukuba, Ibaraki 305)
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