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Table 1 Composition of sample %
No. NOG, Tz HMX
1% 100 0
2# 90 10
3* 80 20
4% 70 30
5* 60 40
6" 50 50
7* 40 60
8" 30 70
9* 20 80
10* 10 90
11* 0 100
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Table 2 The decomposition peak temperature of explosives

with different proportions

sample Tp(dec) /°C ATP/OC
1* 317

2# 272,317 -8
3* 273, 317 -7
4* 274,317 -6
5* 275, 315 -5
6" 276, 315 —4
7* 281 +1
8" 281 +1
9* 282 +2
10* 280 0
1% 280
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Fig.2 DSC curves of pure HMX (11%)at different heating rates
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Table 3 The DSC data of pure HMX (11*) and composite

explosive (9%) at different heating rates

heating rate T,/K T /K

/°C + min™' 11* 9t 11* 9*

5 548 552 544 549
10 553 555 548 551
15 557 558 550 553
20 560 562 550 554
A5 563 563 553 554

Note: T, is the peak temperature; T, is the extrapolated onset temperature.
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Table 4 Thermodynamic parameters of pure HMX (11%) and composite explosive (9%)

sample E,/k) + mol™ E,/k) + mol™ lg(A/s™") T,/K T,/K AE/%
9* 349.8 341.5 33 549 556 -

Ae=B=ET q00=25
HMX (117%) 278.8 273.9 26 545 554 E11
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Effects of Novel Energetic Material NOG,Tz on Thermal Decomposition Behavior of HMX

WANG Yang', QIU Rui', WANG Qi', WANG En-yu', ZHAO Lin-man', WANG Peng', CHEN Fu-xue' , HUANG Jing-lun’
(1. School of Chemical Engineering & Environment , Beijing Institute of Technology, Beijing 100081, Chinay; 2. Institute of Chemical Materials, China Academy
of Engineering Physics, Mianyang 621900, China)

Abstract: The decomposition temperatures of composite explosives (HMX+NOG,Tz) in different mass proportions were measured
by differential scanning calorimetry (DSC). The detonation velocities of composite explosives were calculated by an empirical
equation. The thermal behavior of the composite explosive 9*(80% HMX + 20% NOG,Tz) was studied by DSC at different heating
rates. The apparent activation energy and pre-exponential factor of the exothermic decomposition reaction, the temperature ( T,,)
of the extrapolated onset in heating rate B—0, and the critical temperature of thermal explosion ( T, ) were calculated. The results
show that the decomposition peak temperature of the composite explosive 9* increases by 2 °Cand the apparent activation energy
by 70 kJ + mol™' over the pure HMX. It indicates that the addition of NOG,Tz (<50% ) can improve the thermal stability of HMX.
Key words: organic chemistry; energetic material; HMX; compatibility; thermal behavior
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