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Table 1 Component of the emulsion matrix

Component Mass fraction/(%)  Oxygen balance | Component Mass fraction/(%) Oxygen balance

NH;NO; 75 0. 20 Ciz Has 1 —3.48
NaNO; 10 0.47 Coi Hit O 2 —2.39
Cis Has 4 —3.46 H,O 8 0
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Table 2 Energy output parameters of three different emulsion explosives in underwater explosion

Emulsion explosive  Ap /(MPa) 0/(ps) I/(Pa-+s) e./(J/®) e,/ (J/g) e/ (J/®)
GM type 10. 35 37.08 588. 34 1031. 32 893.79 2727.88
GM-AI type 10. 18 44. 68 641. 23 1073.17 1126. 84 3027.85
MgH, type 12. 47 37. 89 684. 45 1237.57 1303.78 3573.52
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Table 3 Comparison of detonation energy of /’ A //
three different emulsion explosives ( ‘ = ( — | <43

\ \

Emulsion explosive e,/ (J/g) e/ J/2) Emulsion :

matrix
GM type 3296. 58 2727.88
GM-Al type 3684. 22 3027.85 4 MgH; ﬁﬁ’ﬁﬂﬂ%%%ﬂ@%%ﬁ@ﬁﬁ
MgH, type 3529 6] 3573. 52 Fig. 4 Detonation process of the emulsion
2 . .

explosive sensitized by MgH,
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Table 4 Performance parameters of three different emulsion explosives

Emulsion explosive  Density/(g/cm®)  Brisance/(cm)  Detonating velocity/(m/s)  Heat sensitivity/(K)

GM type 1.21 16.12 4434 >503
GM-Al type 1.24 16. 24 4389 >503
MgH, type 1.29 19.08 5552 =503

(a) GM type (b) GM-Al type (c) MgH, type
&5 3 FhFLALMEZY i By RE R 4 I

Fig. 5 Photos of the lead cylinders compressed by three different emulsion explosives
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Detonation Characteristics of Emulsion Explosives Sensitized by MgH,
CHENG Yang-Fan,MA Hong-Hao,SHEN Zhao-Wu

(Department of Modern Mechanics ,University of Science
and Technology of China ,Hefei 230027 ,China)

Abstract: The theoretical calculations and underwater explosion experiments are performed to investi-
gate the detonation characteristics of the emulsion explosive sensitized by MgH,. The results show
that compared with the emulsion explosives sensitized by glass microspheres, the emulsion explosive
sensitized by MgH, has a great increase in underwater explosion shock wave overpressure, specific
impulse,shock wave specific energy and specific bubble energy.and it is noticeable that the shock wave
overpressure and shock wave specific energy increase by over 20. 5% and 31. 0% respectively. In addi-
tion,the detonation reaction mechanism of the emulsion explosive sensitized by MgH, is also ana-
lyzed. MgH, plays double roles in the emulsion explosive which acts as both sensitizer and energetic
material. First MgH, is hydrolyzed in the emulsion matrix,and then a lot of hydrogen bubbles appear
and distribute evenly,and at last the emulsion matrix is sensitized and can be detonated by a detona-
tor. The explosion energy is also improved,since H, participates in the explosion reaction and alters
the detonation reaction process of the emulsion explosive.

Key words: hydrogen storage material ;emulsion explosive;sensitization;underwater explosion



