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Safety of DNAN/DNTF Binary Eutectic under
Thermal Stimulation and Mechanical Stimulation
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[ABSTRACT] In order to obtain the change rule of safety of DNAN/DNTF binary eutectic, the mechanical sensitivity
and thermal decomposition curves of DNAN, DNTFEF and DNAN/DNTF binary eutectic were obtained by using mechanical
sensitivity apparatus and DSC, and the molecular dynamics simulation of the binary eutectic was performed by Materials
Studio Software. Results show that mechanical sensitivity and thermal sensitivity of the binary eutectic decrease with the in-
crease of DNTF content. With the increase of DNTF content, maximum bond lengths of N—O initiated by DNTF increase,
and the structural stability of the eutectic becomes worse, which was consistent with the changing trend of safety of the eu-
tectic under mechanical stimulation and thermal stimulation. Maximum bond length of DNTF initiating bond (N—O) can
be used as a theoretical criterion for the relative degree of mechanical sensitivity and thermal safety of DNAN/DNTF binary
eutectic.
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Tab.1 Composition of DNAN/DNTF binary mixture and mechanical sensitivity test results
FEfh n(DNAN) : n(DNTF) m(DNAN) : m(DNTF) m(DNAN)/g m(DNTF)/g  P./% Hy/cm P./%
1* 100 : 0 100 : 0 100 0 12 =125.9 16
2" 90 : 10 85.1:14.9 71.28 12.48 16 =125.9 20
3* 80 : 20 71.7 :28.3 63.36 24.96 24 =125.9 20
4% 70 30 59.7 :40.3 55.44 37.44 28 =125.9 24
5* 65 : 35 54.1:45.9 61.78 50. 86 36 86.2 32
6" 60 : 40 48.6 : 51.4 47.20 49.92 36 83.2 32
7* 50 : 50 38.8 :61.2 39.60 62.40 56 69.2 48
8* 40 : 60 29.7 :70.3 31.68 74.88 56 58.9 60
9* 30 : 70 21.4 :78.6 23.76 87.36 72 37.2 68
10* 20 : 80 13.7 :86.3 15.84 99. 84 76 33.9 72
1* 10 : 90 6.6:93.4 5.94 84.24 80 33.1 76
12% 0 : 100 0 : 100 0 100. 00 88 20.0 84
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Fig.1 PDSC thermal decomposition curves of
DNAN, DNTF and DNAN/DNTF binary mixtures
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Fig.2 Molecular structure of DNAN and DNTF
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Tab.2 Initial parameters of calculation
model of the mixed system
¥t n(DNAN) : DNAN  DNTF FTA WG % B/
&b n(DNTF) 278 4F48 ™ (g-em™)
I 80 : 20 80 20 2 040 1.65
I 60 : 40 60 40 2 080 1.73
It 40 : 60 40 60 2 120 1.81
1% 20 : 80 20 80 2 040 1.87
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Fig.3  Equilibrium structure of DNTF and DNAN/DNTF eutectic system
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