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Table 1 Numerical and exprimental results
L/ mm D/ mm W/ mm A
16.2 13.5 10.1 -
FEM 16.3 13.4 10.0 0.008
MPM 16.4 13.6 9.9 0.011
2 FEM MPM
Table 2 Comparison of efficiency between FEM and M PM
/' ns /' ns
FEM 73.7 14.5 4657 13.4
M PM 196

196 408 L0
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Fig.4 Typica debris cloud from hypervelocity impact Fig.5 Numerical result by MPM
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Three-dimensional material point method for hypervel ocity impact

MA Shang, ZHANGXiong* , QIU Ximrming
(School of Aerospace, Tsinghua University, Beijing 100084, China)

Abstract : The discrete principle of the material point method (MPM) was briefly introduced, and a
three-dimensional MPM code (MPM3D) was developed with the Johnson-Cook material model and
Mie Gruneisen equation of state to analyze the hypervelocity impact problems. The M PM avoids diffi-
culty resulted from mesh distortion asin the L agrangian method , and overtakes interface tracking and
nonlinear convection term asin Eulerian scheme. The Taylor impact and orbital debris shielding prob-
lems are smulated by the MPM3D , and the calculated results are in agreement with the experimental
results. The MPM is more efficient than the FEM in the analys s of hypervelocity impact problems.
Key words: mechanics of explosion; material point method; meshfree method; hypervelocity impact ;
orbital debris shielding
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