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Influence of Characteristic
Dimension upon Movement of
Explosion—Driven Inert Metal
Particles

LIU Yi, WANG Zhongqi, CHEN Han, BAI Chunhua

State Key Laboratory of Explosion Science & Technology;
Beijing Institute of Technology, Betjing 100081, China

Abstract The charge made of a mixture of explosive and dense
inert metal particles is a kind of special heterogeneous explosive.
After explosion, the particles driven by the explosion will reach a
high speed, and can destroy the target in a certain direction and
range. As the speed of inert metal particles decreases quickly, the
flying distance of the particles can effectively be controlled.
Reducing the amount of explosives can reduce the power of blast.
Therefore, the destruction area can thus be controlled. In order to
effectively control the destruction area and distance of the inert
particles, we must know more about the movement of the particles

in the explosion. The positions and shapes of particles in the
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explosive are very important in the dispersal mechanism. With the
finite element code AUTODYN, a model of detonation driven single
metal particle is established. Numerical simulations and comparative
analyses are carried out, to study the movement of particles with
different initial positions, radii and shapes. The analytical results

provide some information on dense inert metal explosives.

Keywords  characteristic dimension; detonation; inert metal
particle; finite element method
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Fig. 4 Velocity—time curve of gauge points

Table 1 Velocities of gauge points

x x
/mm /(m-s™) /(m-s™)
1 0 262.59 -73.23
3 2 1 158.51 -198.93
5 4 1318.13 -361.82
7 6 1433.42 —454.74
9 8 1 478.74 —455.65
11 10 1 526.03 -396.17
13 12 1552.92 -215.53
15 14 1 583.01 0
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> ( )s /mm /(m-s™)
° » 14 mm 0.5 357.21
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