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Table 1 Detonation properties of 1.3.5,7-tetranitro adamantane (TNA>

"R i LRE™ R-P 24 R K-) &R Mi#ER-P 2R

o/ (g/em®) 1. 59 1. 61 —_ — -
AH/(k]/mol) —321.5 —_ — - —

D/(km/s) —_ 6. 50 6. 00 6.73" 6.58

P/(GPa) — - 10. 4 18. 8" 15.8

E: 1) & p=1.6lg/em* it K.
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Table 2 Predicted density .heat of formation®* and

detonation parameters of polynitro cage compounds

No WEERILEY  HFR £ AH Az p e
l : (g/em® (k]/mol)' (km/s) (GPa)
1 P 694 & Y 7T 4 £ C/H.N.Gp  2.138 368.5 2 2.00 10.24 51.2
2 REE=Z R CHNO:  2.138 335.0 2 2.58 10.04 49.3
3 UL R AR CsHeN,O, 1. 66" 552.6 2 2.00 6. 95 20. 4
4: ZWEIFTR CsH:N,O;  1.74" 519.1 2 2.00 7.70 25. 8
5 (U Sy g CHNO, 1.81" 481.4 . 2 2.00 8.24 30.2
6- AWE IR CHiNsOy 1,94 447.9 2 2.00 8. 89 36.6
7 AMBELAHE  CH.NOw 2,00 410.2 2 2.00 9.26 40. 4
8 L EIFR C:H:N,On  2.06 376.7 2 2.00 9. 59 44.1
9 JNEHEE S TR CsHoNyOye  2.088 339.2 2 2.00 9. 83 46.7
10 AHERI R CHINO, 2.094 125. 9 2 2.30 9. 69 45.3
11 +—WE_FILHFHR CoHINGOs, 2.092  —141.6 2 2.20 9. 44 43.0
12 +WEZRARSE CoHNuOw 2,057 —237.6 2 2.35 9.37 42.1
13 +BE=RLFHE CoH:NiOx  2.063 —315.2 2 1.60 9.35 41.9
14 +EBEZ£[E C.HN.O, 2.048 —713.6 2 1.17  9.32 41.5
15 o £ & 4 W 4% CioHi:N, O, 1.61"  —321.5 2 1.00 - 6.73 18. 8
16 AW SRR CioH N0, 1,729 —393.1 2 1.00 7.65 25.3
17 NFEEERISE  CioHN O 1.838 —464.7 2 100  8.34 31.2
18 THE SRR CioHiNwOz 1.923 —536.4 2 1.00 8. 85 36.1
19 +—@WESEHE  C.HiNWOx 1.959  —572.2 2 1.00 9. 06 38.3
200  +ZWE&AKE  CHNyO. 1.992 —608.0 2 1..00  9.00 38.0
21l FSWEEA4E  CH.NWOy 2022 —643.8 2 1.00 885 37.1
22 +ARWHEEAHKE  CoHoNWOy 2.096 —751.3 2 1.00 8. 40 34.2
23 “HH_HEMEESE CHNO,  2.19 $58.8 0 1.33  10.90 58.8
24 DUEHOBELHR CHNLO:  2.19 - 66l.4 0 1.50 10.41 53. 6
25 AN BEAERREES CHNLO, 2. 107 415.7" 0 0.85 9. 86 47.1

i1 KHEEY.
2) p=2.10 g/em®™, AH;=415. 7 k]/mol""*,
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Table 3 Predicted detonation veolcity and detonation pressure
ushg R-P method and modified R-P method
R-P Fit M# R-P Bk

No =D AD/D" P AP/PV D AD/D" P AP/PY
(km/s) (%> (GPa) (%) (km/s) (%)Y  (GPa) (%)

1 893 —12.8 37.7 —26.4 10. 50 2.5 52. 4 2.3
2 8.93 -11.1 37.7 —23.5 10. 28 o 50.3 2.0
3 4.48 -35.5 —3.8 —118.6 6.32 —9.1 13.4  —34.3
4  6.05 —21.3 10.9 —57.8 7.58  —1.6 25.1 —2.7
5  7.05 —14. 4 20.2 —33.1 8.33 1.1 32.1 6.3
6 7.73 -13.0 26. 6 —27.3 5.84  —0.6 36.9 0.8
7 824 —11.0 31.2 —27.8 9.21 —0.5 40.3 —0.2
8  8.62 —10.1 34.9 ~20.9 9.49 —1.0 43.0 —2.5
9 893 —9.2 37.7 —19.3 9.72 -1 45.0 -3, 8
10 8.90 —8.2 37.5 —17.2 9.70 0.1 44.9 ~0.9
11 8.84 —6.4 36.9 —14.2 9.48 - 0.4 42.8 —0.5
12 8.89 —5.1 37.4 —11.2 .51 1.5 43.1 2.4
13 8.91 —4.7 37.5 —10.5, 9.33 —0.2 41.5 —1.0
14 8.99 —3.5 38.3 —-7.7 9.24 —0.9 10. 6 —2.2
15 6.00 -10. 8 10. 4 —44.7 6.58 —2.2 15.8 —16.0
16 7.40 —3.3 23.5 —7.1 7.85 2.6 27.6 9.1
17 7.48 —10.3 24.2 —22.4 . 8. 60 3.1 34.6 10.9
18 8.79 —0.8 36. 4 0.8 9.10 2.8 39.3 8.9
19 9.00 —0.7 38.4. 0.3 9. 29 2.5 41.1 7.3
20 9.00 0.0,  38.4 11 9.15 1.7 39.8 4.7
21 8.70 —3.3  35.6 —4.0 8.95 1.1 37.9 2.2
22 8.27 —1.5 31.5 —17.9 | 8. 48 1.0 33.5 —2.0
23 9.63 —11.7 44.2 —24.8 11. 31 3.8 59.9 L9
24 9.63 -7.5 44.2 —17.5 10.58 1.6 53.1 —0.9
25  9.39 —5.1 42.0 —10.8 9.74 —1.2 45.3 —3.8
HMRERE 140 +21.4 +1.9 +5.2

. 1) D PR K] LR EE.
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PREDICTING DETONATION VELOCITY AND PRESSURE
OF POLYHEDRON ENERGETIC MATERIALS

Feng Zengguo
(College of Chemical Engineering and Material Science, Beijing Institute of Technology)

ABSTRACT For predicting detonation velocity (D) and pressure (P) of a polynitro
cage compound at its theoretical maximum density with R-P empirical method, it is nec-
essary to modify the term A/3 dealt with the molecular structure in the F factor and to

consider the contribution of high crystal density and high strain energy embedded in the
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molecule stemming from the cage systems to the F factor. Compared with R-P method,
* the modified R-P one not only preser;res original advantages. but also markedly im-
proves the predicting results. With the predicting results of the K-]J method taken as the
basic data, the relative error of detonation velocities and pressures for all 25 polynitro
cage compounds evaluated by using modified R-P method is 1. 9% and +5. 2%, re-
spectively. However, the relative error for the same compounds predicted by R-P
method is +14.0% for D and £21.4% for P.

KEY WORDS polynitro cage compound, detonation velocity, detonation pressure,

detonation parameters.
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