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Fig.1 Diagram of bomb set for cook-off test

1—plywood, 2—calefaction set, 3—thermocouple, 4—ply-
wood, 5—bolt, 6—down-lead, 7—bomb lid, 8—cook-off
test bomb, 9—sample, 10 —fastening bolt, 11 — gasket
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Fig.2 Layout diagram of measuring shock wave

1—PCB pressure gauges, 2—test bomb
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Fig.3 TG curves for PBX-2 explosive at different heating rate
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Table 1 Temperatures for PBX-2 at different heating rate
temperature/°C
heating rate : : blast
/°C ~ min - sample sample difference in 06
radius center sample center

3 212 158 136 3813
5 215 14 19 2316
10 220 95 73 1188
25 226 31 9 490
105(no plywood)® 232 22 0 120
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Fig.4 Photographs of recover sample for PBX-2 at different
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Table 2 Overpressure at different heating rate in cook-off test

heating rate pressure gauge overpressure  TNT relative
JoC 5! O distance /kPa quantum release
min /m /g energy/%

3 2.0 31.36 57.5 13.3

5 2.0 18.8 20.7 4.8

10 2.0 18.4 20.5 4.8

25 2.0 16.92 17.3 4.0

105 (plywood)®! 2.5 11.70 15.4 3.6
105(no plywood)'® 2.5 0 0 0
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Table 3 Parameters of heat capability for calculated materials

) density specific heat thermal conductivity
materials 3 1 1 -1 -1
/g - cm /)-kg™ - K /We-em™ - K
Q235 7.85 502.48 16.27
PBX-2 1.85 1020 0.302

R4 TR RAK PBX-2 JE25 B gh 1225

Table 4 Calculated parameter of reaction dynamics for PBX-2

density reaction exponential activation R

/g -cm™ heat gene energy /) +mol ™" - K™!
/K- kg™ /s /) - mol ™!

1.85 4780 4.78x10"” 143.9x10°  8.3145
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Fig.5 Temperature comparison of test and calculated result
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Reaction Behavior for PBX-2 Explosive at Different Heating Rate

DAI Xiao-gan, HUANG Yi-min, Ll Zi-jian, SHEN Chun-ying
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract; Cook-off tests for PBX-2 explosive with different heating rates of 3,5,10,25,105 °C - min ' were carried out. Tempera-
ture changing processes in sample radius and sample center were recorded by thermocouples, and the reaction degree of PBX-2
explosive was gained by blast pressure gauges. Reaction behavior for PBX-2 explosive was analyzed macroscopically under heat
effect. The results of the tests initially show that the reaction degree for PBX-2 explosive is reduced with high heating rate in cook-
off test. Numerical simulation was made for PBX-2 explosive by Arrhenius method. Calculated temperature is accord with experi-
mental result.

Key words: explosion mechanics; explosive safety; cook-off test; numerical simulation
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