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Fig. 1 Schematic diagram of explosion vessel
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Fig.2 TEM photos of ultrafine aluminum oxide obtained by mixed explosive detonation
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Fig. 3 X-ray diffraction patterns of ultrafine
D= k\ /Bcos0 (1) aluminum oxide obtained by mixed
tk ;A Cu ;0 ;B explosive detonation
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Tab. 1 Values of parameters in Scherrer formula and

calculations results D 3
k Amm  0/C) B/ D/mm (D ( RDX)
a 0.8 0154 3345  0.61 15.43 4
b 0.8 0154 3345  0.55  17.11 .
c 0.8 0154 3345  0.48  19.61 (2) 4
d 0.89 0154 3345 041 229 v
BC-3 abedd ; 15~ 20 nm,
v 5263 4 624 (3)
3846 2 888 m /s.
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Research on relation between explosive velocity
and ultrafine aluminum oxide size control
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Abstract Four kinds of the mixed explosives were made by aluminum nitrate and pentaerythritol
tetranitrate ( RDX) at different mass ratios. Ultrafine aluminum oxide was synthesized by each mixed
explosive by detonation. Every collected powder was studied systematically by XRD and
high—+resolution TEM. Results indicate that ultrafine aluminum oxide is spherical and spherical grains
are very homogeneous, the grain sizes vary from 15 nm to 20 nm. The aluminum oxide is ¥ -aluminum
oxide. According to X RD data, the average sizes of ultrafine aluminum oxide were worked out by
Scherrer formula. The actual explosive velocities of four kinds of the mixed explosives were measured
by the apparatus of BC-3 model. Research results indicate the higher the explosive velocity is, the
finer the average crystal grain of ultrafine aluminum oxide will be. The relation curve between
explosive velocity and crystal grain was drawn out. In some dimension scope, according to the relation
curve explosive velocity can be changed easily to control the dimension of nanogranule initiatively in a

definite range.
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