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Fig. 5 Effect of impact velocity on final state of the long-rod projectile and concrete
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Table 1 Penetration depth of tungsten alloy projectile

Impact velocity Penetration depth Impact velocity Penetration depth
Exp. No. Exp. No.
/(km/s) /(mm) /(km/s) /(mm)
1 1.216 2000 4 1.742 1960
2 1. 371 2300 5 1. 843 1830
3 1. 610 2270
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Table 2 The initial condition of the long-rod projectile with different materials

Material Length/(mm) Diameter/(mm) Impact velotity/(km/s) Density/(Mg/m?*)
Tungsten 470 23 0.6~2.0 17. 40
Titanium 470 23 0.6~2.0 4.42

Steel 470 23 0.6~2.0 7. 80
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Table 3 The initial condition of the long-rod projectiles with different masses

Mass/ (kg) Length/(mm) Diameter/(mm) Impact velocity/(km/s)
0. 34 220 11 0.6~2.0
3. 40 470 23 0.6~2.0

34.00 1030 50 0.6~2.0
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Table 4 The initial condition of the long-rod projectile with different length-to-diameter ratios

Length-to-diameter ratio Length/(mm)

Diameter/(mm) Impact velocity/(km/s)

9 272 30. 2 0.6~2.0

12 330 27.5 0.6~2.0

15 383 25.5 0.6~2.0
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Simulation Analysis on Law of Penetration of Long-Rod Projectiles
with High Speed into Concrete

LIAN Bing"? ,JIANG Jian-Wei' , MEN Jian-Bing' , WANG Shu-You'

(1. State Key Laboratory of Explosion Science and Technology -
Beijing Institute of Technology ,Beijing 100081,China;
2. Military Representative Office of Air Force in Xiangfan Area , Xiangfan 441003 ,China)

Abstract: Using the AUTODYN-2D software, penetrations of long-rod projectiles into semi-infinite
concrete target at an impact speed of 0.6~2 km/s were simulated,in which materials, masses and
length-to-diameter ratios of projectiles are different. The effects of impact speed on penetration depth
and hole diameter were analyzed. The results show that hole diameter increases with the impact speed.
There is a noticeable inflection point of penetration depth. The effect of material, mass and length-to-
diameter ratio on inflection point of penetration depth was further studied. The material has a huge
impact on inflection point of penetration depth, while mass and length-to-diameter ratio have a little
impact on inflection point of penetration depth.
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