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Fig. 1 DTG curve of the explosive Fig. 2 DTG curve of the explosive
containing ammonium nitrate without ammonium nitrate
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Fig. 3 DSC curve of the detonation dust Fig. 4 DSC curve of the detonation dust
of the high-density explosive of the low-density explosive
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Table 1 Ingredients of detonation dust of different explosives

YEZy FIERE  D/(m/s) SRR W LY 7(31D)
1 = 4 132.23 MnFe, O, , (FeO), 705 (MnO) . 502 0.002 13
2 = 3 616. 37 MnFe; O,, (FeO) g9 (MnO) g, 101 0.002 56
3 R 4 366. 81 MnFe, O, s (FeO) 300 (MnO) g 101 » FeMnO; 0.002 88
4 I 5076. 14 MnFe, O, , (FeO) 99 (MnO) g, 101 0.001 86
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Fig. 5 TEM photo of the detonation dust Fig. 6 TEM photo of the detonation dust
of the high-density explosive of the low-density explosive
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Fig. 7 Phase distribution diagram of detonation dust Fig. 8 Formation mechanism of Mn(Zn)Fe, O, powders
of the explosives containing Fe, Mn and Zn in the process of detonation reaction
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Detonation reaction characteristic of emulsion explosives
used for nano-materials synthesis "

WANG Xiao-hong, LI Xiao-jie, YAN Hong-hao, YI Cai-hong., LUO Ning
(State Key Laboratory of Structural Analysis for Industrial Equipment ,
Department of Engineering Mechanics , Dalian University of Technology
Dalian 116024, Liaoning, China)

Abstract: The characteristic of detonation reaction of the emulsion explosives containing Fe, Mn and
Zn elements was discussed. The thermal decomposition characteristic of the explosives and detonation
products, the ingredients and morphology of detonation products were all researched and characterized
by DSC and TG experiments and XRD and TEM test. The most likely status of the solid products in
detonation reaction process was also discussed and verified by numerical methods. Experimental re-
sults indicated that ammonium nitrate was helpful to form uniform and stable detonation reaction
structure which was helpful to prepare nano-Mn(Zn) ferrite powders with same ingredients repeat-
ably. The low-density explosives were incompletely detonated resulting in nano-Mn(Zn) ferrite pow-
ders containing lots of impurities. The numerical results indicated that the phase distribution diagram
of the detonation products could help us understand the most likely status of the solid detonation
products and Mn(Zn) ferrite powders formation mechanism in detonation reaction process.

Key words: mechanics of explosion; detonation reaction characteristic; thermal analysis; emulsion ex-

plosives; detonation synthesis; phase diagram of detonation products
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