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Abstract The rod arrangement and scatters way for the discrete rod warheads are in—depth studied in terms of theory, numerical
simulation, and experiment. By using AUTODYN-3D software, the three—dimensional finite element model of the discrete rod warheads
has been established. Through Lagrange algorithms, the steel rod and the tungsten carbide rod of the discrete rod warheads with or
without filling materials are simulated. It is found that the rod material and the cushioning material have a significant effect on the rod

scatters behavior, Loading appropriate buffer materials is in favour of reducing the fly of detonation products and improving the energy

utilization ratio of explosives. The theoretical analysis might provide some useful reference for the design of the discrete rod warhead.
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Fig. 2 Setting watch points
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Fig. 1 Geometric structure
of the discrete rod warheads
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Table 1 Material state parameters of the steel and
tungsten alloy

Gruineisen e 4 Gy
#H C/(m-s') S
’I‘ /%ﬁ I (I’Il S ) 1 /(J'kgil'Kiw /(g_cm{?)
g 2.17 4569  1.49 452 7.896
554 1.54 4029  1.237 134 17
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Table 2 Constitutive model parameters of the steel and
tungsten alloy
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Table 3 Material parameters of the explosive

KEZY R (kgom™) #% £/ GPa

JEH/(mes™)  A/GPa
B M4 1.72 29.5 7980 524.2

B/GPa o R, R, ABIE B EE/(GJ-m™)
7.68 0.34 4.2 1.1 8.5
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Fig. 3 Spatial distribution map of the steel pole after
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explosive detonating
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Fig. 4 Stress process curve of the rod three
in the scatters process
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Fig. 5 Speed process curve of the steel
and tungsten alloy rod one
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(b) Rod material is tungsten alloy
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Fig. 6 Stress process curve of the steel and
tungsten alloy rod one
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Fig. 7 Typical state of the rod material for the tungsten
alloy warhead without bubble filled after detonation
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Fig. 8 Scatters speed of the inside and outside layer
rod with or without buffer material
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