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Table 1 Characteristics of the experimental projectiles

LS D,/mm CRH A A
No. 1 14 3.0 0.15 12
No. 2 14 3.0 0.15 8
No. 3 14 3.0 0.10 12
i u so oo ; [ 2 2 o B SH H REI 2 6 R0 B ST
No. 5 14 4.5 0.15 12 Fig. 2 Scheme of the structure and the aspects
No. 6 14 1.5 0.10 12 of the experimental projectiles
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Fig. 3 High-speed photographs of deformation of the projectile during its penetration
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Fig. 4 Section planes of the ballistic trajectories in the three different targets
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Table 2 Normal penetration data of 2024-O aluminum targets

S0 i CRH m,/g v,/ (m/s) h./cm z,/cm
01-1 3.0 121.2 213.0 8.0 2.58
01-4 3.0 120. 1 176. 4 8.0 2.27
01-9 3.0 120. 8 181.7 8.0 2.39
02-1 3.0 81. 4 206. 2 8.0 2.36
03-11 3.0 104. 4 161.6 8.0 1.95
03-13 3.0 104. 2 228.5 8.0 A iR A
04-1 3.0 70.7 220. 1 8.0 2.12
05-1 4.5 121.4 181.5 8.0 2.52
06-1 4.5 104. 6 145.2 8.0 2.03
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Fig. 5 Two dynamic response modes of the slender projectiles normally penetrating into hard targets
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Fig. 6 Three dynamic response modes of the slender projectiles obliquely penetrating into hard targets
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Fig. 7 Definition of the parameters on oblique penetration Fig. 8 Profile slopes of the projectiles on oblique penetration
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Table 3 Oblique penetration data of 2024-O aluminum targets

LS CRH m,/g v./(m/s)  B/(*) 2o /cm h/cm o/ (*) x/!l a/(°)
01-2 3.0 118. 4 173.6 15 2.24 1.29 7.4 0.42 2.9
01-3 3.0 119.2 180. 7 10 2.32  0.70 2.7 0. 44 1.4
03-8 3.0 104. 2 138.8 10 1.76  0.88 2.5 0. 36 1.8
03-10 3.0 102.1 183.5 15 2.28  0.68 5.6 0.43 16.7
04-2 3.0 73.0 169.8 10 1.91 0.77 2.9 0. 39 2.0
04-3 3.0 72.2 169. 3 15 1.91 0.92 5.8 0. 40 2.3
05-2 4.5 120. 6 187. 4 15 2.39 1. 30 6.8 0. 44 5.1
06-2 4.5 106. 3 15.8 10 0.32 0.03 0 LA TG W] U 4A T AR
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M: i NI M:ij PIE S=35i ¥k 8 (a) Scheme of oblique penetration (b) Scheme of response in the free-free
beam under transverse load
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Elastic-plastic dynamic response of slender projectiles penetrating into
2024-0O aluminum targets
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Abstract: A series of normal and oblique penetration experiments were performed to explore the dy-
namic response of slender projectiles penetrating into typically hard targets. In the experiments, the
parameters of the ogive-nose steel projectiles are as follows: the diameter is 14 mm; the lengths are
168, 112 mm; the dimensionless wall thicknesses of the cartridges are 0.1, 0. 15; the head factors are
3.0, 4.5. The projectiles were made from 30CrMnSiNi2A and were launched by a light gas gun with
57 mm diameter impact velocities of 100~250 m/s. The processes of impact and projectile deforma-

' using a photron fastcam. The recorded information indi-

tion were photographed at up to 2X10" s
cates the following five different structural failure modes for a slender hollow projectile penetrating a
typically hard target: (1) local bulges near the dangerous sections on normal impact; (2) plastic
buckling on the especial sections without local bulges on normal impact; (3) plastic bending along the
deformed region on oblique impact; (4) local plastic bulges coupled and local plastic buckling coupled
with generally plastic bending on oblique impact. The penetration modes were established based on
the cavity expansion theory. And the control equations were given, which can be used to calculate the
yield function in a rigid-perfect plastic free-free beam section subjected to dynamic lateral loading and
axial loading. The calculated results are in good agreement with the experiment.
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