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Table 1 Formula design of nitric ester explosive

sample component mass ratio/ %

o* NG : NC 40 ~45 : 55 ~60

1* matrix" : Al : RDX 30 ~35 : 30 ~35 : 30 ~35

2* matrix : Mg(BH, ), : Al : RDX 30 ~35 :15~20 : 15 ~20 : 30 ~35
3* matrix : Mg(BHX)y : RDX 30 ~35:30~35:30~35

Note: 1) matrix is the O“sample
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Fig. 1 Device used in underwater explosion test
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a. explosion air shock wave of 17
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Fig.2 Explosion air shock wave measured at 1.5 m
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a. high-speed photographic image of 1*
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Fig.3 High-speed photographic images of the explosion in air

0.5H,0(g)+0.5B,0(1)=HBO,(g)+63 kJ - mol™ (1)
1.5H,0(g)+1.5B,0,(1)=H,B,0,(g)+28 k) - mol™ (2)
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Table 2 Experimental results of the underwater explosion
sample Pm/MPa e/kl- g e /kl-g" e/k- g
2% 9.4 0.9309 5.443 7.5218
3* 10.01 0.986 6.5616 8.841

Note: p, is the blast wave overpressure; e is the shock wave energy; e, is

bubble energy; e is the total energy.
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Table 3 Experimental results of the afterburning effects
sample Atmosphere e/kl- g e /kl-g’ e/k)-g
2% Ar 0.37 5.2 5.4
3* Ar 0.25 5.4 5.5
2# o, 0.51 10.5 11.3
3* o, 0.35 12.9 13.2

Note: e, is the shock wave energy; ey is the bubble energy; e is the total energy.
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Effect of Boron-containing Hydrogen-storage-alloy (Mg (BH,) ) on the Explosion Energy of Nitric Ester
Explosive

ZHANG Guan-yong, WEI Xiao-an, DU Ping
(School of Chemical Engineering, Nanjing E oxplosionf Science & Technology, Nanjing 210000, China)

Abstract: To improve the explosion energy of nitric ester explosive, boron-containing hydrogen-storage-alloy (Mg(BH,) ) was
added into nitric ester explosive. The explosion energy and after burning effects of nitric ester explosive with Mg(BH ) , were stud-
ied by underwater explosion test and explosion test in air. Results show that Mg(BH )  can significantly improve the explosion
energy of nitric ester explosive. In explosion test in air, Mg(BH,)  is decomposed, and the decomposition products are involved
in the detonation reaction. In underwater explosion test, after adding Mg(BH ) , the explosion energy of the nitric ester explosive
is increased by 17.56% , and the nitric ester explosive with Mg(BHx)y has an obvious after burning effect.

Key words: hydrogen-storage-alloy (Mg (BH,) ) ; nitric ester explosive; underwater explosion; explosion in air; afterburning
effect
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