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Fig.1 Equipment specimen for thermal explosion experiment
1—air bath, 2—sample, 3—sample cell, 4—upper sealed lid,
5—temperature sensor, 6—control system, 7—data recording

system,
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Fig.2 Results on the T_of big-diameter cylinders predicted by

different fitting equations
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Table 1 Results of thermal explosion test for PBX-A
sample diameter/mm temperature/°C time to ignition/min phenomenon critical temperature/°C
189.83 26.09 combustion
10 " 188
187.43 1158.00 slow decomposition
183.64 84.97 combustion
15 " 183
183.17 816.00 slow decomposition
179.84 134.84 combustion
PBX-A 20 . 179
178.85 774.00 slow decomposition
173.21 366.71 combustion
30 . 173
172.93 1380.00 slow decomposition
169.89 450.94 combustion
40 . 169
168.70 1380.00 slow decomposition
®2 PBX-AJEZHR) T 5FRKER LGSR
Table 2 Fitting results on the relationship between T_ and radius of PBX-A
method zlnrc,+|n(1—r+ih) ~1/T(1) Inr=1/7(2) Inr~T7(3)
Y=-15601.57543 X+44.86347 , Y=14698.79079X-30.2331, Y=-0.07216X+34.90853,
equation

R?=0.997

R*=0.997

R?=0.998
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Fig.3 Relationship between the temperature and time lag pri-

or to explosion of PBX-A
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Table 3 Thermal safety of PBX-A explosive before and after
aging
5s explosion  activation critical
sample temperature energy temperature
P % /K -1 of thermal
mo explosion/°C
original 284.0 84.896 179
thermal aging 279.4 94.042 179

70days under 85 °C

Note: Activation energy is calculated from 5s explosion point test data.
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Thermal Safety of Casted PBX Containing AP

WANG Qiong, DING Li, ZHANG Dong-mei, LIU Wen-liang, ZHENG Chao-min
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The critical temperature of thermal explosion (T, ) of PBX-A explosive chargers containing (AP) with diameter of 10,
15, 20, 30 mm and 40 mm and ratio of length to diameter of 1 : 1T was measured by self-developed test device of determining the
critical temperature of thermal explosion of explosives and propellants. The critical temperature of thermal explosion and 5 s explo-
sion temperature of PBX-A before and after aging 70 days under 85 °C was measured by the T_ measurement and an explosion tem-
perature test apparatus. The degree of responses to the constant temperature heat stimulus, critical temperature of thermal explo-
sion of charge with different diameter, relationship between time to ignition (t) and temperature ( T) and change of thermal per-
formance of PBX-A explosive before and after aging was obtained. Results show that the combustion of unconstrained PBX-A ex-
plosive charger with diameter of less than 40 mm only occurs at a constant temperature. The value of T extrapolated by the fitting
equation is over 120 °C for PBX-A explosive charger with diameter of 1 m and ratio of length to diameter ratio of 1 : 1. The linear
relationship between Intand 1/T can be true only in a very narrow temperature range. The T_ of PBX-A explosive charger after ag-
ing 70 days under 85 °C does not change, however, its 55 explosion temperature decreases by 4.6 °C.
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