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Numerical Simulation of the Relation Between Slenderness Ratio and

Flight-characteristics of KE-rod
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Abstract This paper studies the effect of the slenderness ratio on the dispersion characteristics of the aimed KE-rod warhead, with the

nonlinear dynamic analysis software LS-DYNA, 11 different slenderness ratios of the KE-rod are considered, and the relationship among

the KE-rod speed, the spatial distribution and the slenderness ratio is obtained When the slenderness ratio is greater than 5 and less

than 11, the speed of the KE-rod increases with the slenderness, and when the slenderness ratio is greater than 11, the speed decrease

slowly; for the spatial distribution, when the slenderness ratio greater than 5 and less than 8, the spatial distribution of the KE-rod is

more intensive, when the slenderness ratio is greater than 8, the distribution is relatively dispersed and uniform, when the slenderness

ratio is 11, the velocity and spatial distribution of the KE-rod is optimal. The simulation results are basically consistent with those in the

literature, and differ slightly with those obtained by experiments. The simulation results can provide a reference for the design of this type

of warhead.
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Fig. 1 Model of directed kinetic-rod warhead

F1 FTEKELMIIEFEHSEH
Table 1 Parameters of different slenderness KE-rod

Kl KE/lem  HE/lem  KEH KE/em  HfE/lem  KEH KE/lem  Hf/lem | KB KE/lem  HE/em
5 4.174 0.835 8 5.710 0.714 11 7.100 0.640 14 8.291 0.592
6 4.713 0.786 9 6.176 0.686 12 7.482 0.623 15 8.682 0.579
7 5.223 0.746 10 6.625 0.663 13 7.892 0.607
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Fig. 2 FE computational model and mesh of
numerical simulation
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Fig. 3 Velocity curves of KE-rod
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Fig. 4 The ratio of velocity for KE-rod
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Fig. 5 Spatial distribution of different slenderness
ratios of KE-rod
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Fig. 6 KE-rod of experiment by Schwalbe
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Fig. 7 KE-rod numerical simulation
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