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Numerical Simulation and Analytical of High Speed Erosive Projectiles

into Steel Fiber Reinforced Concrete Targets

M. Hedayatian', KH. Vahedi >’
1-Islamik Azad University Asadabad Branch, 2- Imam Hossein University
(Received: 11/21/2015, Accepted:4/16/2016)

Abstract

In this paper, modeling of high speed projectiles with different nose shapes, penetrating into steel fiber reinforced concrete
is investigated. This is a novel study because it considers the length to diameter ratio of steel fiber as well as the projectile
length to diameter ratio and volume fraction of fiber used in concrete matrix on the impact resistance of steel fiber
reinforced concrete fibers at high speeds. Numerical simulation is used using LS-DYNA explicite code with Lagrangian
method and axial symmetry form. The projectiles have an approximate mass of 45 (gr) and their velocities are about 2500
(m/s) penetrating into steel fiber reinforced concrete panel with volume fraction of 1.0%, 1.5% and 2.0%. In this article the
exact behavior of steel fiber reinforced concrete confronting metallic projectiles at high speed is predicted. Here, Elastic-
Plastic Hydrodynamic material model is used for prediction of projectile behavior. The results of the simulations are
compared with experimental work of other investigators and, the results show that ogive nose projectiles are more efficient
than other projectiles. In other words, by increasing the projectile length to diameter ratio from 0.5 to 0.9, for flat,

hemispherical and ogive projectiles their residual velocities are increased. Also, it is shown that by increasing the volume
fraction of steel fibers in concrete matrix, damage of top surface damage is reduced 20% dramatically. The analytical
model presented in this paper considers the speed variations of the projectile during the penetration process into steel fiber
reinforced concrete is an important achievements this respect.

Keywords: High Speed Penetration, Projectiles, Steel Fiber Reinforced Concrete, Numerical Simulation, LS-DYNA.
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1- Nose Shape Factor

2- Erosion

3- Shear Strain Failure

4- Tensile Cut-Off Failure
5- Scabbing
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1- UMIST
2- Normalized Depths of Penetration
3- Kinetic Energy Per Unit of Dynamic Strength
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