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Abstract: Based on the characteristics of Material Point Method( MPM) in the simulation of hypervelocity
impact and explosion problems, the extension on MPM and its application are introduced, including the
application hypervelocity impact problems by using MPM, material point finite element method
(MPFEM) , hyprid MPFEM, an adaptive particle splitting scheme for MPM, contact algorithm based on
local multiple background mesh, and parallel MPM algorithm. Based on the improvement, a 3D explicit
parallel simulation software MPM3D is developed for impact and explosion problems. C ++ is used to
develop MPM3D and the graphical user interface PeneBlast is developed by Qt and VTK. MPM3D can
run on different platforms such as Windows, Linux, Mac OS, and so on. Many examples about
hypervelocity impact, penetration, explosion, slope failure and metal cutting verify the reliability and
accuracy of MPM3D. MPM3D can be an effective design tool for spacecraft protection on space debris,

conventional weapon development and protection, and so on.
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Fig. 10 Pressure curve along slab direction in detonation
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