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Calculation of Detonation Products of HMX Based Explosives Containing a-AlH;
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Abstract: In order to study the composition of detonation products of HMX based explosives containing o - AlH;, a series
of explosives containing o - AlH; with different proportions were designed. The explosive molding powder was prepared by
direct mixing gradient cooling method. The detonation heat and capacity of the samples were measured, and the composition of
detonation products was calculated according to the mass conservation, Gaith's law and Avogadro's law. For the explosive
containing o - AlHj, its detonation heat is equivalent to that of the explosive containing the same mass fraction of aluminum, and
its detonation capacity increases with the increase of o - AlH; content, which has the characteristics of high detonation heat and
high detonation capacity. The calculation of detonation products shows that a - AlH;3 can effectively increase the hydrogen
content in the detonation products and the working medium of the detonation products.
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Tab.1 Composition of HMX based a-AlH;-contained and
Al-contained explosive elements
Py n/mol /
a-AlH; HMX ’ C H N 0 Al W-ml) @
HMXGSAH3Y 5 12285 54775 175%  175% 10000 41687 -5947
a-AlH; HMXTSAH20 5 13636 47272 20257 2039 6667 2007 414
HMXSVAILIS 5 14311 4362 21607 2160 5000 5384 3514
HMXSSAILIO 5 1498 39972 22957 23010 3333 &701 2714
HMX8RAH7 5 15391 37783 23768 2380 233 14810 234
HMXOOAHS 5 15661 3633 24308 24361 1667 117548 1914
HMXO2ZAHY 5 15931 3483 24848 24901 1000 130287 1594
HMXO4AII 5 16202 33403 25388 25441 033 143026  -I274
A HMX6SAI30 5 12285 24571 1755 1755  ILILL 73413 3781
1 ﬁt:'-jﬂ HMXT5AI20 5 13636 27272 20257 203090 7407 Rl 289
HMXSOAILS 5 14311 2862 20607 21600 555 111404 2447
HMXBSAIID 5 1498 29972 22957 23010 3704 14068 2003
HMXSQAI7 5 15391 3078 23768 2380 2583 3166 -1736
1.1 ##l HMXO0AIS 5 15661 3133 24308 24361 182 13672 -I538
HMX92AY 5 15931 3183 2488 24901 LI 41797 -1381
dso 13£2 pm HMXOYALL 5 16202 32403 25388 2541 0370 146863 1203
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Fig.2 Hydrogen content in explosives
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Fig.3 Detonation heat of mixed explosive
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Fig.4 Proportion of elements in mixed explosives
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Fig.5 Explosive capacity and hydrogen content of a-AlH;
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Fig.6 Composition and detonation capacity of detonation products
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