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Tab.1 Composition and explosion heat of
HMX-based aluminized explosives
oy i 534 % éﬁi{] B0,/
HMX Al W o (m-g™') (kI kg™ ')
1 95 0 5 25.03 5580
2 85 10 5 25.00 6230
3 75 20 5 25.01 6767
4 65 30 5 25.04 7417
5 55 40 5 25.03 7127
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Fig.1  Flow diagram of the detonation products computation

by the method of minimization of the Gibbs free
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Fig.2  Flow diagram of the detonation products
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computation by the method of equilibrium constant
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Tab.2 Computation results of detonation products by the method of minimization of the Gibbs free energy

mol
LE
1 12.829 6. 649 9. 608 6.510 4.840 4.897 0 0
2 11.478 1.401 13.512 1.617 3.383 9.903 0.402 2.860
3 10. 128 0.851 12.722 0.070 1.779 11.715 1.354 4.621
4 8.778 5.799 6.400 0.327 0.972 10. 893 3.006 4.979
5 7.428 6.448 4.417 0.133 0.115 10.611 3.408 7. 840
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Tab.3 Computation results of detonation products by the method of equilibrium constant
mol
2k
gg N, H, H,0 co Co, C AlLO, Al
1 12.829 6.907 9. 606 0.892 7.583 7.923 0 0
2 11.478 4.256 10.913 0.202 4.423 10. 406 1.003 1.662
3 10. 128 6.306 7.530 0.261 3.013 10.597 2.156 3.021
4 8.778 10.955 1.522 1.421 1.903 9.004 3.609 3.780
5 7.427 9.905 1.219 0.731 0.742 9.527 3.813 7.041
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Tab.4 Computation results of reaction

percentage of Al

%
EEIE Fe/h A H il RS
) — _

2 21.9 54.7
3 37.0 58.8
4 54.7 65.6
5 46.5 52.0
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Fig.3 Relationship between the reaction

percentage of Al and Al content
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Reaction Rate Evaluation on the Aluminum Powder in HMX-based Aluminized Explosives

FENG Bo, WANG Xiaofeng, FENG Xiaojun, LI Yuanyuan, Tian Xuan
Xi’an Modern Chemistry Research Institute ( Shaanxi, Xi’an, 710065)

[ ABSTRACT]

The explosion heat of HMX-based aluminized explosive with different Al content was obtained by the deto-

nation calorimeter. It was then used to confirm the composition of the detonation products and to calculate the reaction per-

centage of Al powder in the aluminized explosives by means of minimization of the Gibbs free energy and equilibrium con-

stant, respectively. The result shows that the reaction percentage of Al rises linearly with the increase of Al content, and

reaches to the maximum at Al content of 30% and descends thereafter.
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