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Table 1 Different formulations of emulsion explosives
component mass ratio
emulsion matrix: glass microspheres 100: 4
emulsion matrix: hydrogen storage material MgH,  100: 1
emulsion matrix: hydrogen storage material TiH, 100: 2
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Fig.1  Experimental system of underwater explosions

1—test instrument, 2—sensor, 3—emulsion explosives
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Fig.3 Detonation process of emulsion explosives sensitized
by hydrogen storage materials

1—emulsion matrix, 2—hydrogen storage material, 3—H,
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Shockwave related parameters of different emulsion explosives energy output in underwater explosion

emulsion explosive component Pm/MPa 0/ s I/Pa - s E/)+m™? E;/K) - kg™!
emulsion matrix + glass microspheres 10.33 33.6 547.88 1784.41 2553.98
emulsion matrix + glass microspheres 10.35 37.08 588.34 1879.68 2643.87
emulsion matrix + glass microspheres 10.18 34.58 563.65 1821.84 2365.73
average value 10.29 35.14 566.62 1828.64 2521.19
emulsion matrix + hydrogen storage material MgH, 11.19 36.15 650.13 2323.14 3309.81
emulsion matrix + hydrogen storage material MgH, 11.13 35.23 623.39 2195.56 3287.65
emulsion matrix + hydrogen storage material MgH, 11.24 34.12 637.15 2414.32 3461.23
average value 11.18 35.16 636.89 2311.01 3352.90
emulsion matrix + hydrogen storage material TiH, 8.56 51.87 623.1 2046.72 2722.78
emulsion matrix + hydrogen storage material TiH, 8.49 50.74 614.64 1959.84 2747.82
emulsion matrix + hydrogen storage material TiH, 8.67 47.13 640.12 2121.90 2879.40
average value 8.57 49.91 625.95 2042.82 2750.00
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Fig.4 The device of lead column compression method
1—detonator, 2—emulsion explosive, 3—steel sheet,

4—lead column, 5—thick steel plate, 6—thin wire
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Fig.5 The pre and post photos of lead column compression experiment

b: Amount of lead column compression is 16.10 mm;

d: Amount of lead column compression is 16.09 mm;

Table 3 Parameters of explosion performance of different emulsion explosives

emulsion explosive component density/g - m~* Ah/mm detonation velocity/m - s
emulsion matrix + glass microspheres 1.17 16.24 4199

emulsion matrix + glass microspheres 1.17 15.97 4469

average value 1.17 16.10 4334

emulsion matrix +hydrogen storage material MgH, 1.23 18.52 5624

emulsion matrix +hydrogen storage material MgH, 1.23 18.64 5480

average value 1.23 18.58 5552

emulsion matrix +hydrogen storage material TiH, 1.27 16.14 4251

emulsion matrix +hydrogen storage material TiH, 1.27 16.03 4527

average value 1.27 16.09 4389

Note: Ah is brisance.
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Hydrogen Storage Materials Applied in Emulsion Explosives

CHENG Yang-fan', LIU Rong’, MA Hong-hao', SHEN Zhao-wu'
(1. Department of Modern Mechanics, University of Science and Technology of China, Hefei, 230027, China; 2. School of Mathematical Science, University of
Anhui, Hefei 230601 , China)

Abstract: Emulsion explosive is widely applied for its safety and environmentally friendly and stable characteristics, but the rock
breaking efficiency of the emulsion explosive is not ideal for its low explosion power. In order to improve the detonation character-
istics of the traditional emulsion explosives, hydrogen storage material was put into it. Through underwater explosion experiment
and emulsion explosives Brisance experiment, the energy output characteristics of different emulsion explosives were studied.
Results of selected detonation parameters for prepared compositions of explosive materials with hydrogen storage materials are
presented. For comparative purposes, the paper also presents analogous results for conventional emulsion explosives which sensi-
tized by glass microspheres , hydrogen storage material MgH , and TiH, are both have good improvement on the explosive power,
and respectively increase remarkable on decay time and overpressure of the shock wave. Before the detonation reaction, hydrogen
storage material MgH, and TiH, were hydrolyzed to create H,, then small bubbles were distributed uniformly in the emulsion
matrix, at last the emulsion matrix was sensitized. H, was energetic material and participated in the detonation reaction, so the
total energy output increased. Compared with emulsion explosives sensitized by microspheres, shockwave energy of emulsion
explosives sensitized by MgH, increased32% , and shockwave decay time of emulsion explosives sensitized by TiH, increased 42% .
Key words:explosion mechanics; emulsion explosive; shock wave; hydrogen storage materials
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