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Table 2 KHT detonation properties and experimental detonation velocities.
Explosive Mixtul;c p D ( Observed) l;rcssure Temperature Ref. -
wt.% g/cm’ m/sec GPa K
KP 70/ AlL,7/S 3 0.65 1884 (1363) 0.875 7313 Tanaka {(6)
o 0.85 2061 (1255) 1.275 7423 Tanaka (6)
KP 64/ Al,3/5 13 0.65 1959 (1427 0.938 7100 Tanaka (6)
KP 70 /AI15/Ti 15 0.95 2208 (1640) 1. 447 4493 (8)
KP 83/A1 17 0.85 2448 (1884) 1.630 4698 Hatanaka (9)
KP69/A114/S 17 0.85 2344 (1950) 1.610 5784 Hatanaka (9)
n 0.95 2451 (1570) 1.908 5831 Hatanaka (9)
KP41/A18/S 10/Ti 41 1.25 1710 (1500) 1.082 4102 Hatanaka (9)
KC 80/Al 20 (0. 8%) 2302 (~1900) 1.530 5821 Hatanaka (10)
KC 70/Al 30 (0. 85) 1763 (~1600) 0.959 8031 Hatanaka (10)
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Fig.] Detonation properties of KC (potassium chlorate and aluminum mixtures).
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Detonation properties of eireworks by the revised
Kihara-Hikita equation of state

Katsumi Tanaka ~

Theoretical detonation properties of fireworks requirc thermodynamic propertics and equation of state constants
under high pressure for many gaseous species composed of five or more elements. Computational results are given
for black powders and several report charges, composed of potassium perchlorate or potassium chlorate as
oxidizer and aluminum, sulfur or titanium as fuel, using the revised Kihara-Hikita equation of state, KHT, which
represents rigid sphere model under a high pressure and ideal gas to a lower pressure. Major products of report
charges are KCl, K,Cl,,K,KOH,AL.0,AlQ,Al, Al,, K,SO, and liquid Al,O,(L). Those of KHT constants are
derived empirically from BKWS library by Hobbs in CHEETAH code. Computational results that predicted
detonation velocities are nearly 2000m/s with detonation temperature of 5000K or higher. Calculated detonation
velocities higher than experimental observations suggest nonideal nature for explosive mixtures containing nitrate
salts. Numerical results of properties of underwater explosions and blast waves using C-J isentrope by KHT
reproduce experimental results well. Experimental energies of underwater explosions , however, are nearly twice of
hydrodynamic computations which indicates extremely high blast effect of report charges.

( "National Institutc of Advanced Industrial Science and Technology, Research Institute for
Computational Sciences, Continuum Modeling Group, Chuo 5-2, Higashi 1-1, Tsukuba, Ibaraki,
305-8565, JAPAN)




