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Table 1 Johnson-Cook material parameters

B G/GPa Y /MPa B/MPa n C m T./K
Al 2024 27.6 265 426 0. 34 0.015 1 775
Al 60615 27.6 290 203 0.35 0.011 1.34 925
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Table 2 Comparison of perforation diameters

Tk d,/mm e/ % d,/mm &/% Ja AR WA/ T AR A /h
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Simulation of hypervelocity-impact debris clouds
using a Lagrange FEM with node separation”

ZHANG Xiao-tian, JIA Guang-hui, HUANG Hai
(School of Astronautics s Beijing University of Aeronautics and Astronautics ,

Beijing 100083, China)

Abstract: An improved Lagrange finite element method was proposed for impact fracture anaylysis, in
which the node separation technique was used to achieve mesh separation and the distortion erosion
method was applied to deal with seriously distorted elements. By applying the L.S-dyna solver, a
C++ program was developed to establish the computational model for the node separation and imple-
ment the distortion erosion. The C-+ + program was combined with the LS-dyna restart analysis
function to achieve fracture analysis. A hypervelocity impact problem was simulated by the node-sepa-
ration Lagrange FEM and SPH mesh free method, respectively. And the simulated results were com-
pared with the existing experimental results and the Euler EFM results. Comparison shows that the
node-separation Lagrange FEM takes the advantages of fast calculation, good stability, and clear
boundary, and it can be used to accurately and effectively simulate hypervelocity impact problems.
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