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Table 1 Property and performance of explosives with low melting point
explosive density melting point D p impact sensitivity friction sensitivity 5 s explosion point
P /g+em™? /°C /m s /GPa /% /% /°C
TNAZ 1.84 101 8730 37.2 44/32 16/36 -
DNTF 1.937 110.0 9250 41.1 94 12 308
TNETB - 93.4 -94.1 8362 - 36 44 239
DNAN 1.34 94 -96 5344 9.51 - 0 -
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Table 2 Formula and performance of EA intermolecular eutectics
explosive density melting point D p impact sensitivity explosion temperature
(molar ratio) /g - cm™? /°C /mes”! /GPa /cm /K
EDD 1.55 - 7930 23.8 - 1670
AN 1.73 - 7960 21.5 >320 520
TNT 1.654 80.9 6928 19.1 100 -
EDD/AN =1/1 1.658 103 7870 22 ~28.3 109 -
AN/ADNT =2/1 1.64 - 7844 26.1 - -
AN/ADNT/EDD =3/1/1 1.607 - 7870 24.2 134 214
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Table 3 Formula and performance of EAK
explosive/% density/g - cm ~? D/km «s™! impact sensitivity /% critical tempreture/°C
EDD/AN/KN =46/46/8 1.63 7.6 20 249
EDD/AN/KN/ADNT =38.8/42.6/7.6/11 - - 74 -
EAK/Al =85/15 1.72 - - -
EAK/PElI =98 /2 - - 0 257
EAK/RDX =80/20 - 7.8 - -
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Table 4 Formula and performance of intermolecular eutectics contain NQ
explosive/ % prwp/g + cm ™ melting point/°C impact sensitivity/cm D/km + s~
EDD/AN/NQ =35/35/30 1.69 97 - 5.67
AN/ADNT/NQ =1.38/1/1.83 1.65 < - -
EDD/AN/NQ/KN =42.64/42.67/7.07/7.62 1.67 97 - 5.25
EDD/AN/NQ/KN =46/39/8/7 1.687 98 55 8.02
NEAK/RDX =85/15 1.705 - 42 8.17
EDD/AN/NQ/KN/glass =25/21.15/49.1/3.75/0.9 1.64 - 104 7.03
R 5 MeNQ/AN (AR I Yy Iy K 1t fE
Table 5 MeNQ/AN eutectic formula and performence
melting impact friction
© o . PTMD L D s p
explosive/% point 5 sensitivity k- s sensitivity /GPa
/°C /g - cm /% /%
AN/MeNQ =50/50 118.4 - - - - -
AN/EDD/KN/NQ =39/46/7 .8 98 1.678 55 8.02 - -
MeNQ/AN/NQ =31.3/45/23.7 101 1.63 112 7.6 - -
MeNQ/AN/NQ/AP =43.5/36/10.5/10 100 1.72 143 7.4 - -
MeNQ/AN/NQ/AP/HN =37.8/31.3/9.1/8.7/13.1 87 -89 1.645 10 7.719 0 21.78
Note: TMD is theory maxium density.
F6 I B MR
Table 6 Eutectic formula and performence
A density mgltmg D impact fnctpnl 5 s explosion Q
explosive/% _3 point 1 sensitivity sensitivity point 1
/g cm /°C /km -§ /em /% /C /M - kg
AN/ADNT =48/52 1.64 - 7.89 65 - - -
DNTF/TNT/HMX =36/4/60 1.902 100 9.085 62 62 300 5934
DNTF/TNT =90/10 1.904 100 8.986 - - - 8915
DNTF/TNT/HMX/Al =36/4/50/10 1.96 - 8.915 - - - 6571
3-amido-2 ,4 ,6-tri-nitro-anisole/
2,4 ,6-tri-nitro-benzedrine =40/60 1.668 8 7.015 573 4 34 -
3-amido-2 4 ,6-tri-nitro-anisole/ TNAZ =40/60 1.785 84 7.995 57.9 4 277 -

4 N &g

BT TR PR 5K 2 B S BF R 2 4R R
IR BICTNT B — A AR &R HAT, £
T REAR LA Wy 0k ) 07 T ) A A O R T OR R AR 4
T T ZRMRIE LT R R AR SRR RE, JEh MeNQ
ARSI W 2 B A SR AN TNT 1 O J o A 25
AR R IL R & W o 58 [ U435 % MeNQ |
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Review on Energetic Eutectic

CHEN Ling, SHU Yuan-jie, XU Rui-juan, XU Tao, WANG Xin-feng
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract: The use of 2,4 ,6-trinitrotoluene( TNT) as liquid carrier in traditional melt cast explosives limited their application in high
performance weapons for the requirement of the insensitive ammunition. Replacement of TNT by low melt point explosive and inter-
molecular eutectic mixtures was attempted. This review summarized and compared the previous researches of low melt point explo-
sives and ethylenediamine dinitrate/ammonium nitrate (EA) , ethylenediamine dinitrate/ammonium nitrate/potassium nitrate (EAK) ,
nitroguanidine/ethylenediamine dinitrate/ammonium nitrate/potassium nitrate (NEAK) and methyl nitroguanidine ( MeNQ ) -based
intermolecular eutectic mixtures,and it reveals that theory investigation of the formulation is the direction for future development.
Key words: physical chemisty; melt-cast explosive; eutectic; TNT replacement
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