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Figure 1 (Color online) The variation of energy in MD region for one-

dimensional wave propagation problem with various sizes of transition
region [13].
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Figure 2 The MD-SMD-MPM coupling multiscale method [14].
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Figure 3 (Color online) MPM simulation results of the hyper-velocity
impact process of the improved multi-layered honeycomb shielding
structure [38]. (a) t = 2 ps; (b) £ = 6 us; (c) t = 30 us.
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Multiscale computation based on material point method

LIU Yan" & ZHANG Xiong

School of Aerospace Engineering, Tsinghua University, Beijing 100084, China

The multiscale computational methods have been paid wide attention to in recent years. Key issues in multiscale com-
putation include the method to realize seamless transition between molecular simulation method and continuum-based
simulation method and the method to construct micro- and meso-scopic computational models effectively and realisti-
cally. The meshfree particle methods, which have been developing fast in recent twenty years, especially the material
point method (MPM)), are focused on and successfully applied in many fields owing to the outstanding characteristics. The
development of MPM and its derivative methods in the field of multiscale computation in recent years, which includes the
algorithms of seamlessly connecting molecular dynamics and MPM, suppressing the reflection of high-frequency motions
and modeling micro- and meso-structures, and their applications, is summarized in this paper. The advantages of multiscale
computational methods based on MPM are demonstrated.

multiscale computation, meshfree particle methods, material point method, wave propagation, coupling, micro- and
meso-scale modeling
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