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Table 1 Chemical formula,formation heat and density of explosives

Explosive  Explosive _ AHE/ Density/
type No. ¢ ’ ‘ ¢ ‘ / (kI/moD  (g/cm®)
17 5.8170 58.4764 40.7630 7.0739 1.3010 0.6505 —7925,22 1.50
Emulsion 27 7.5903 58.2367 38.8938 9.0871 1.0918 0.5459 —7127.45 1. 50
explosive 3% 7.5434 51.1350 38.1277 9.4920 1.2466 0.6233 —6457.46 1. 60
47 8.3961 47.7992 36.1535 13.0819 0.9700 0.4850 —5271.94 1.76
57 1.6816 8.9815 8.2939 4.2232 0.2867 —1119.14 1. 80
Water-gel 67 1.3577 8.6432 7.4653 3.5724 0.2857 —1181.45 1.76
explosive 77 1.1279 8.4141 6.8918 3.1131 0.2857 —1227.98 1.72
87 0.9555 8.2423 6.4616 2.7684 0.2858 —1262.89 1. 65
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Table 2 Parameters of the BKW equation suitable for various explosives

Explosives a B 0 4
RDX-type explosives 0.50 0.16 400 10.91
TNT-type explosives 0. 50 0.09585 400 12.91
Emulsion explosives containing Fe and Mn 0.53 0.16 3512 10. 91
Water-gel explosives containing Al 0.52 0.16 3250 10.91
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Table 3 Calculation results of detonation parameters of the explosives

Explosive D../ D/ Do/ Relative error/  peai/ Dt/ Tein/ Teiz/ o/
No. (m/s) (m/s) (m/s) % (GPa) (GPa) (KD (KD (g/em?)
17 — 3616. 37 — — 5.24 — 1665. 2 — 2.047
27 4132.23 4131.67 — —0.014 6.87 — 1739.0 — 2.050
37 4366. 81 4347.52 — —0. 44 8.12 — 1990.5 — 2.188
47 5076. 14 5038.19 — —0.75 11.72 — 2304.3 — 2. 386
57 6202 6209.53 7713.75 0.11 17. 32 24.795 2884. 39 1786.77 2. 40
67 5926 5917.65  7753.21 —0.15 15.16 24.895 2543.51 1738.73 2.33
77 5615 5623.18 — 0. 14 13.21 — 2258.70 — 2.27
g _ _ _ _ _ _ _ _ _

Note: (1) The subscript “cal,1” refers to values from this research,and the subscript “cal,2” refers to values from Ref. [11] or the
original BKW program;
(2) Relative error= (Dci.1 — Dexp) / Dexp.
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Calculation of Detonation Parameters of Special Explosives
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Abstract : The calculation code based on BKW (Becker-Kistiakowsky-Wilson) equation of state was pro-



124 = JiS 7] B 2% i 821 %

grammed, which was not only able to calculate the detonation parameters of traditional explosives con-
taining C,H,O and N elements but also calculate those of some special explosives containing plenty of
other metal elements. The detonation parameters of the emulsion explosives containing Fe and Mn ele-
ments and the water-gel explosives containing Al element were calculated using this new code and
were compared with the experimental values and the data from published papers and original BKW
program. The results indicated that the calculated parameters are well satisfied with those obtained
from experimental data with the relative error less than 1%. In the calculation process,only the chemi-
cal formula,density and formation heat of explosives at normal temperature and pressure are needed.

Key words: detonation parameter;equation of state;explosive
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