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Table 1 Data for ODTX tests and estimated results for thermal energy densities

TNT RDX B JEZ
t/s AT/K e/ (kJ/g) t/s AT/K e/ (kJ/g) t/s AT/K e/ (kJ/g)

6920 190 0.28 7590 159 0.18 7940 153 0.19
2290 210 0.32 1740 161 0.18 3980 157 0.20
832 230 0.35 759 163 0.18 3970 158 0.20
302 243 0.37 525 171 0.19 3020 160 0.20
115 263 0.40 363 173 0.20 1200 161 0.20
39.8 277 0.42 302 179 0.20 380 170 0.21
15.8 290 0.44 191 181 0.20 251 172 0.21
120 182 0.21 110 177 0.22

87.1 186 0.21 50.1 189 0.24

45.7 198 0.22 25.1 198 0.25

28.8 207 0.23 16.1 207 0.26

14.5 214 0.24 12.0 220 0.27
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Table 2 Data for explosion point tests and estimated results for thermal energy densities

TNT RDX B JEZ
t/s AT/K e/ (kJ/g) t/s AT/K e/ (kJ/g) t/s AT/K e/ (kJ/g)
10 445 0.67 15 215 0.24 10 235 0.29
5 455 0.69 10 220 0.25 5 258 0.32
500 0.76 5 240 0.27 1 348 0.44
0.1 550 0.83 1 296 0.33 0.1 506 0.63
0.1 385 0.44
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Table 3 Data for hot ignition test with high pressure and estimate results for
thermal energy densities
HL /v aes) {8 H 77 /MPa t/ s e/ &J/g)
90 0.0288 126.6 4.0 0.13
110 0.0517 96.6 4.0 0.23
130 0.0690 83.0 4.0 0.31
150 0.0950 71.0 4.0 0.42
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Table 4 Date for explosive sliding tests and estimated results for thermal energy densities

c/ o/ K/ B/ p/ v/ e/
a
)/ (kg'K))  (kg/m’) W/ mK)) ((m”°s)/kg) GPa  (m/s)  (kJ/g)

TNT 1.51 1600 0.30 0.06 5.0X10° 0.9 20 0.9
B JEZ 1.25 1690 0.26 0.05 3.7X10° 0.8 22 0.7
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Table 5 Data for shock wave tests and estimated results for thermal energy densities

YE % t/ (Ms) p/MPa AT/K e/ (kJ/g)
TNT 0.7 18.0 707 1.1
RDX 1.0 17.0 477
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Table 6 Data for detonation wave tests and estimated results for thermal energy densities

YE? 0o/ (kg/m’) D/ (m/s) py/GPa e/ kJ/g)
TNT 1634 6930 19.1 1.2
RDX 1767 8700 33.8 2.0

B JEZ 1720 7990 29.5 1.9
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Table 7 Data for laser tests and estimated results for thermal energy densities

N B WAL R T REH MR e i B[R]
/Pm /em ! /Pm /mJ / kJ/g) /ms
9.29 1076 55.6 162.9 0.7 28.6
9.50 1052 27.2 130.3 1.1 6.9
9.64 1037 11.8 72.2 1.4 1.3
10.27 973 31.8 120.8 0.9 9.4
10.59 944 11.4 56.3 1.2 1.2
10.76 929 6.8 30.7 1.1 0.4
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Tabel 8 Data for thermal energy translated from surface energy

and estimated results for thermal energy densities

YEZ M 0/ (kg/m’) ¢/ (km/s) E./(J/m®) e/ kJ/g)
TNT 227 1.64 2.08 435 0.8
RDX 222 1.80 2.62 728 1.2

B JEZ 224 1.75 2.42 612 1.0
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Table 9 Some common bond energy for energetic materials

G G G G G G

e e e e e e
/ (kJ/mol) / (kJ/mol) / (kJ/mol) / (kJ/mol) / (kJ/mol) / (kJ/mol)

C—N 226 C—0 314 C—H 359 O—H 460 0=N 451 C=0 627
N—N 113 C—C 263 N—H 347 C=N 351 C=C 422 C—NO, 1003
O0—N 255 0—0 146 H—H 431 N=N 334 0=0 489 N—NO, 966
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Table 10 Activation energy and estimated results for critical thermal energy densities

YEZ E/ (kJ/mol) E/ (k]/g) e/ (kJ/mol) e/ kJ/g)
TNT 143.8 0.63 63.5~272.5 0.28 ~1.2
RDX 196.9 0.89 40.1 ~443.9 0.18 ~2.0
B JEZ 180.2 0.80 42.6 ~425.5 0.19~1.9
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STUDY ON CRITICAL THERMAL ENERGY DENSITY FOR
ENERGETIC MATERIALS BY MAGNITUDE ORDER ANALYSIS

Zhang Taihua, Ding Yansheng, Chen Li

(Laboratory for Nonlinear Mechanics of Continuous Media,
Institude of Mechanics, Chinese Academy of Sciences s Beijing, 100080 )

ABSTRACT Data on several important sensitivity tests are analyzed again by a method of magnitude or-

der estimation, then a concept on the critical thermal energy density is formulated. It is estimated whether

thermal energy densities absorbed to its threshold for generally recognized mechanism of shock-induced hot

spot formation. Its essence is probed into by chemical kinetics. It is considered that the critical themmal

enerey density may be the characteristic parameter for enercetic material ignition.
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