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Table 1 The parameters of BKW
parameters a B K 0
suitable for RDX 0.5 0.16 10.91 400
suitable for TNT 0.5 0.09585 12.685 400
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Fig.1 Calculation diagram
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Table 2

temperature

Relationship between equilibrium constant and

reaction T/K reactionship between K and T

298 ~2400 INK'=25.0764/T -3.6790e —0.04InT +0.1889
(a) 2400 ~2800 InK'=20.3359/T +8.1444e —0.04InT +0. 1900

>2800 INK=60.1298/T +0.0027InT +0.1727

298 ~2400 InK'=-48.0051/T +8.3774e —0.04InT +0.2840
(b) 2400 ~2800  InK'= —52.7457/T +0.0020InT +0.2851

>2800 INK=-=12.9517/T +0.0039InT +0.2677

298 ~2400 INK'=52.4704/T +9.2795e —0.04InT +0.1649
(c) 2400 ~2800  InK'=52.7298/T +0.002InT +0.1660
>2800 INK'=92.5238/T +0.0040InT +0. 1486
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Table 3 Components of three reactions

component mole mass at initial mole mass at balance
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JE VBRI AR RS, MRS R, CBEES ®A4 THRRGIELALT
BOTE R E AL RS A MG . BT Table 4 Components of aluminized explosives
BRIFREBIH RS LA FZETHESEBEELMN explosive  RDX/TNT/AI/WAX  p/g - cm mole mass/g + mol '
C_J ‘J;%L‘Ehld—:‘{ﬁio H-6 45/38/20/5/0.5 1.71 88.322

HBX-1 40/38/17/5/0.5 1.72 97.204

i zh 5l ] I
}:%““ E/JT+%:/ %J %‘:2 6 EE % 6 ?%D $JFH$jC Alex 20 44/32.2/19.8/4 1.80 99.987
(14

D7 R PTG R B R S 2 B R O R 25 Alex 32  37.4/27.8/30.8/4  1.88 99.706
ﬂi 8% ;FHXT q/J\./\_t(ZT Zlijij{fE }%I‘F If‘ntylg‘g’zj‘ Tritonal 0/80/20/0 1.72 99.947

Torpex 42/42/18 1.81 99.973
1Y RE 2 T
x5 BESTWITEMES RN T
Table 5 Calculated and experimental detonation parameters

Dey/km - s™! pc,/GPa Tey /K
explosives formula - - - - - -
exp. [ Ref. this work exp. 1! Ref. this work exp. 1! Ref. this work

H-6 CiaosHi 745 N7 49001 65 Alg ggo 7.194 7.235013) 7.21 - 2250131 22.8 - 5138013! 5003
HBX-1 Cy070H2.632 N1 58305 085 Alg 667 7.224 7,270 7.33 - 22,911 24.0 - 4839013 4763
Alex 20 CigHy 70N 61502 040Alg 733 7.530 7.4961"2)  7.44 23 2520120 24,9 - 516612 5167
Alex 32 CqlesrH2.0035 Ny 365 01745 Aly 142 7.300 7.066"%)  6.88 - 21,3013 19.7 - 5928131 6584
Tritonal C, 465 H1 76 N7 06 Oy 11 Al oay 6.475 6.5831  6.72 - 19,1113 19.1 - 5330!"3] 5476
Torpex CisHy015 N1 66305 101 Alg 6674 7.495 7.49211 7,78 - 25.9013 27.5 - 5261013 5056
F6 IFEIEME SEX:

Table 6 The calculated values of explosion energy

Qe Q, /K - mol ! relative error
/kJ - mol ™' explosive Ref. [14] /%

H-6 278.8562 541.3948 552.68 2.04

explosive -
composite

HBX-1 308.6807 580.6844 561.69 3.38
Alex 20 271.1105 559.0614 563.87 0.85
Alex 32 133.1625 668.3951 699.83 4.49
Tritonal 195.1451 465.6112 431.72 7.85
Torpex 309.8966 591.9706 613.16 3.46
Note: relative error = | (calculated vaI}J? —empirical value) |
empirical value
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Explosion Energy Prediction of Aluminized Explosive

CHANG Yan, ZHANG Qi
( State Key Laboratory of Explosion Science and Technology , Beijing Institute of Technology, Beijing 100081, China)

Abstract. In order to predict the explosion energy of aluminized explosives, a non-ideal detonation energy predicting mode after
theoretical analysis was built and the software by matlab software, numerical iteration and numerical preparation was developed.
The software is suitable for aluminized explosive C-J pressure, C-J velocity predicting of some common aluminized explosives such
as H-6, HBX-1, Alex 20, Alex 32, Tritonal and Torpex. The detonation parameters and explosion energy calculated by the
software agree well with empirical results and all of the deviations of aluminized explosives are less than 8% , which is useful for
the explosion energy prediction of aluminized explosives.

Key words: explosion mechanics; safety science and technology; non-ideal detonation; aluminized explosive; explosion energy
CLC number: TJ55; TQ564; 0389 Document code: A DOI: 10.3969/j.issn.1006-9941.2012.06.024

Chinese Journal of Energetic Materials, Vol. 20, No. 6, 2012 (770 —=774) A fE AT At www. energetic-materials. org. cn



