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Table 1 Material parameters of the steel projectile and the sand target

Material Mass density  Young’s modulus Poisson’s Yield stress Tangent modulus
/(kg/m*) /(GPa) ratio /(MPa) /(GPa)
Steel 7850 205. 8 0. 29 355 6.5
Sand 2640 100. 0 0. 20 280 1.0
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Fig. 11 Projectile deceleration-time histories
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Study on Numerical Methods for Particle Material Penetration Problems

LIU Xiao-Hu,ZHU Tao
(Department of Mechanics » Huazhong University of Science and Technology sWuhan 430074 ,China)

Abstract: Four numerical methods,i. e. , purely Continuum based Finite Element Method (C-FEM),
Discrete Element Method (DEM) ,Discrete particle based Finite Element Method (D-FEM) and com-
bination of FEM and DEM (FEM-DEM) , were explored through numerical examples of steel sphere
normally impacting on the sand target at 100 m/s and 200 m/s velocities. Comparing computing effi-
ciencies and precisions of the methods,it is shown that FEM-DEM is the most suitable to simulate
problems of sand target penetration.
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