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Study on the Theremal Safety of the Melt-cast Carrier DNAN
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[ ABSTRACT]
DNAN were analyzed from molecular structure and DSC. Burning response of explosives at 220°C , 230 °C and 240 °C was

In order to comprehensively study the thermal safety of DNAN, physical and chemical properties of

analyzed by using a self-designed thermal sensitivity test device and a 1L burning test device. The change of large-scale
burning process of explosives was observed. The safety of DNAN-based melt-cast explosive was verified by low vulnerability
test in lilogram scale. The results show that the molecular structure of DNAN is stable, the thermal decomposition reaction
takes place at 365.1 °C, and the burst point at 5 s is 374.1 °C. The activation energy is 215.0 kJ/mol. Cook-off process
of DNAN goes through four stages which are solid-liquid phase change stage, slow thermal decomposition stage, fast thermal
decomposition stage and eruption-ignition stage. The good thermal safety of DNAN enables the reaction of DNAN-based
melt-cast explosive steady under thermal stimulation, which lays a foundation for its application in low vulnerability explo-
sive.
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Tab.1 Calculated bond order and bond
dissociation energy (BDE) of DNAN

e 9 fﬁ%f?/ :
C(2)—N(11) (0,)  0.968 227 51 238.085 591 0
0(10)—C(17) 1.212 523 48 256.991 816 5
C(4)—N(14) (0,)  0.995 049 98 279.817 913 5
C(17)—H(18) 0.910 048 35 397.264 405 0
C(17)—H(19) 0.918 093 91 397.264 405 0
C(17)—H(20) 0.910 985 69 402.103 201 5
C(6)—H(9) 0.851 847 01 458.672 224 5
C(5)—H(3) 0.844 12820  467.950 741 5
C(3)—H(7) 0.821 325 93 476.360 218 0
N(11)—0(12) 2.000 025 09 615.456 582 5
N(14)—0(15) 1.987 722 26 626.536 192 5
N(14)—0(16) 1.994 264 11 626. 646 463 5
N(11)—0(13) 2.018 163 38 633.176 082 0
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Fig.2 Thermal sensitivity test device
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points during cook-off test
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