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Fig. 1 Schematic diagram of the underwater explosion experi-

ment device
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Energy output parameters of four kinds of emulsion explosives at the distance of 1.2 m in underwater explosion

explosive Pm/ MPa 0/ s I/kPa - s E./MJ - kg™ E, /M) - kg™ o E/MJ - kg™
1# 7.71 41.43 0.4775 0.6647 2.0469 1.61 3.1171
2" 8.59 44.80 0.5191 0.7452 2.2744 1.64 3.5122
3* 8. 46 44.33 0.5052 0.7185 2.1936 1.63 3.3648
4* 7.93 44.70 0.4908 0.6659 2.1148 1.60 3.1802

Note: p,, is the shock peak pressure; ¢ is the shock wave attenuation time; I is the shock wave impulse; E,is the shock wave specific energy; Ey is the bubble specific

energy; u is shock wave loss-coefficient; E is total energy.
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Table 3

Energy output parameters of four kinds of emulsion explosives at the distance of 1 m in underwater explosion

explosive Pm/ MPa 0/ s I/kPa « s E./M) - kg™ E, /M) - kg™ m E/MJ - kg™
1* 9.82 43.38 0.6095 0.7408 2.0806 1.61 3.2733
2* 11.22 43.75 0.6653 0.8462 2.2474 1.64 3.6352
3* 10.87 44.84 0.6551 0.8048 2.2026 1.63 3.5144
4* 10.58 43.41 0.6418 0.7764 2.1849 1.60 3.4271

Note: p, is the shock peak pressure; 6 is the shock wave attenuation time; / is the shock wave impulse; E_is the shock wave specific energy; Ey is the bubble specific

energy; u is shock wave loss-coefficient; E is total energy.
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Fig.2 Shock wave pressure-time curves of four kinds of emulsion
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Fig.3  Shock wave specific energy-time curves of four kinds of emul-

sion explosives at the distance of 1.2 m in underwater explosion
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Table 4

emulsion explosives

Explosion performance parameters of four kinds of

) density brisance velocity
explosive 5 4
/g« cm /mm /m s
1* 1.20 15.25 4576 0.356
2# 1.19 18.28 4769 0.438
3" 1.16 18.16 4788 0.434
4* 1.14 17.75 4649 0.434
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Fig.4 Contrast picture of lead cylinder before and after com-

pression
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Detonation Performance of Emulsion Explosives Sensitized by Hydrogen Storage Glass Microspheres

WANG Bo', MA Hong-hao'**, SHEN Zhao-wu', YANG Ming', CHEN Hai-jun' , WANG Yi-xin'
(1. CAS Key Laboratory of Mechanical Behavior and Design of Materials, Department of Modern Mechanics, University of Science and Technology of China, Hefei
230027, Chinaj 2. State Key Laboratory of Fire Science, University of Science and Technology of China, Hefei 230026, China)

Abstract. To improve the explosion power of traditional emulsion explosives, a kind of emulsion explosive sensized by hydrogen
storage glass microspheres was developed. The detonation performances of emulsion explosives with different contents of hydrogen
storage glass microspheres were studied by underwater explosion test and brisance test. The specific impulse of explosive brisance
was obtained by theoretical calculation. Results show that compared with emulsion explosives with ordinary glass microspheres,
the shock wave overpressure peak, shock wave specific energy, bubble specific energy, total energy of the emulsion explosives
with 4% hydrogen storage glass microspheres increase by 14.25%, 14.22%, 11.11% and 12.67%, respectively, and its brisance
(lead cylinder compression value) increases by 3. 03 mm. The shock wave parameters of explosive decrease gradually with in-
creasing the content of hydrogen storage microspheres. The hydrogen storage glass microspheres play a dual role of sensitizer and
energetic material in the emulsion explosive. Therefore, a significant increase in the work capacity and brisance of the emulsion
explosives sensitized by hydrogen storage glass microspheres is obtained.

Key words: emulsion explosives; hydrogen storage glass microspheres; sensitization; detonation performances; hot-spot
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