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Dynamic Response of Charged Projectile under High Drop Impact

GAO Peng, XU Peng
(School of Aerospace Engineering, North University of China, Taiyuan 030051, China)

Abstract: The impact of an accidental drop of ammunition may lead to accidents, even lead to the early
explosion of ammunition and have disastrous consequences. In this paper, LS-DYNA is used to study the
impact response of separated charge projectile vertically impacting concrete medium of six different heights
from 10~30 m. The variation law of the peak value and pulse duration of the impact overload and the
propagation law of the stress wave in the charge are obtained when the charge body impacts the concrete
medium from different heights, and crater condition of concrete floor. The impact overload duration width
is about 5 ms, the maximum overload peak value is about 1 000 g, and the charging head is mainly com-
pressed. The axial stress is approximately half sine and its maximum value is 43.9 MPa. The numerical
simulation results of the concrete crater are in good agreement with the experimental results, which proves
the rationality of the numerical simulation. The conclusion of this paper has important reference values for
the stability design of the charge structure and the normal operation evaluation of the electronic device on
the projectile.
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Tab.1 Material parameters of projectile
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Tab. 2 Material parameters of charge
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Tab.3 Material parameters of HJC target slab concrete
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Fig.4 Schematic diagram of unit selection for split-type charge
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Fig. 7 Axial stress distribution of charge axis at different time
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Fig. 8 Axial stress distribution of charge axis at different time
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Tab. 6 Crater conditions of six types of height drop concrete
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3 20.16 5.5 5.0 20 5.5 5.3
4 25.88 6.0 5.3 25 5.8 6.0
5 31.32 5.5 6.5 30 6.2 6.4
6 34.5 8.0 7.8 35 8.2 7.0
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Fig. 11 35 m height drop concrete crater
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