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Fig.1 DSC curves of HMX at different heating rates under N,

atmosphere
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Table 1 DSC data of HMX at different heating rates
B/K-min~'  T./C T/C T,/C T/C AH/-g"
5 276.4 277.4 278.8 280.5 1132.05

10 278.9 280.3 282.1 291.5 1281.12

15 280.2 281.5 285.1 296.1 1411.71

20 280.0 281.8 287.6 298.6 1543.31
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Table 2 Thermal safety parameters of HMX

T.,/C T,/°C Tsaor/C

273.3 279.9 273.3
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Fig.2 TG curves of HMX at different heating rates under N,

atmosphere
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Table 3 TG data of HMX at different heating rates

B/K-min"  T,/CT  Am/% v/% -min~" T,/C /%
5 198.0 95.47 -145.83 286.3 4.53
10 215.5  99.90 -200.51 286.1 0.10
15 250.5 99.47 -272.56 287.5 0.53
20 271.9  98.27 -685.54 291.7 1.73
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Fig. 3 TG-DTG curves of HMX at a heating rate of

10 °C - min~' under N, atmosphere
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Table 4 The data of y(«) and «

P T/K %/(1/min) y(a)
0.2 555.3 0.0483 0.0317
0.3 558.9 1.0577 0.7025
0.4 559.4 1.4313 0.9523
0.5 559.8 1.5007 1.0000
0.6 560.3 1.3089 0.8736
0.7 560.6 1.0071 0.6730
1.0 1
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Fig.4 The experimental curve of y(a) vs «
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On Thermal Decomposition Kinetics and Thermal Safety of HMX

TANG Zhan, YANG Li, QIAO Xiao-jing, ZHANG Tong-lai, YU Wei-fei
( State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The thermal decomposition characteristic parameters of octogen( HMX) were obtained by differential scanning calorime-
try(DSC). Onset decomposition temperature( T, ), mass loss in stages( A m% ), the maximum mass loss speed and corresponding
temperature, final residual quantity, reaction depth, reaction rate and so on were obtained by thermogravimetry (TG). Thermal
analysis data and Malek method were applied for the thermal decomposition research of HMX. The results show that HMX presents
an endothermic peak at which B-HMX becomes to §-HMX and an endothermic peak for melting in the first thermal process. Fur-
ther, HMX presents a fierce exothermic peak and it’s a complete thermal decomposition process. The most probable mechanism
function, critical temperature of thermal explosion and self-accelerating decomposition temperature were f(a) = (1 —a)?,
T, =279.9 °C and Ty,,; =273.3 °C, respectively.

Key words: physical chemistry; thermal analysis; thermal decomposition mechanism; safety; octogen( HMX)
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