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Table 1 Material models in simulation®’
material p/g+ cm™ EOS strength
air 0.001225 Ideal Gas None
Comp. B 1.717 JWL None
Johnson
tugsten alloy 17 Shock Cook
epoxy resin 1.186 Shock None

Note: EOS is equation of state.
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Y - 1 2 1 2 3 1 2 3 4 - - - - -
nY
12| 0.52 0.99 1.2 0.98 112 1.32 0.93 1.11 1.24  1.35 0.88 0.82 0.83 1.32 1.55 1.58
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Table 5 Calculated and experimental initial velocity

type of fragment __initial velocity/ft - s™
initial layer 4, calculated by error/%
velocity No. test data Equ. (9),(10)

1 682 671 -1.6
avg. velocity 2 736 796 8.2
of each layer 3 835 893 7.0

4 1082 971 -10.3
min. velocity - 490 557 13.7
max. velocity - 1230 1136 -9.2
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Calculation Model of Initial Velocity Field on Multilayered Spherical Fragments Warhead

YIN Li-kui, JIANG Jian-wei
( State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: In order to predict the initial velocity of multilayered spherical fragments warhead in detail, AUTODYN was utilized to
simulate the process of explosively drive aimed at the typical warheads, filled with cylindrical charge and multilayered spherical
fragments. It's found that velocities of fragments varied regularly in circumference on each layer and the mean velocity of inner
fragments is bigger than that of outer fragments, especially in the case of more layers and less circumferential fragments. Then, a
model was established by theoretical derivation based on momentum theorem and Gurney’s hypothesis as well as the data from
simulation. The model gives three types of velocity to characterize the initial velocity field. The three types of velocity is as
follows: average initial velocity of fragment in any layer, maximum and minimum initial velocity of fragments. The results predic-
ted by the model go well with test results.

Key words: explosion mechanics; warhead; multilayered preformed fragment; initial velocity; simulation
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