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Abstract: Shielding hyper-velocity impact ( HVI) from space debris is of great concern in the de—
sign of spacecraft, while strong nonlinearities in HVI process pose great challenges to traditional nu—
merical methods. As one kind of recently developed meshfree methods, material point method
( MPM) can easily deal with extremely large deformation, fracture and fragmentation, and large
number of contacts appearing in HVI process. Owing to the above advantages, MPM is very suitable
for solving HVI problems. In recent years, the authors improved MPM theory in several aspects, de—
veloped three-dimensional MPM software system MPM3D, and numerically investigated HVI process
of space debris in detail. Numerical results agree well with experimental results. Typical phenomena
including excavation, spalling, and debris cloud can be reproduced correctly. The energy absorption
and shielding capability of foam material and honeycomb material can be easily studied based on
models of material internal structure. The above simulations demonstrate that MPM and MPM3D
software are powerful numerical tools for HVI problems.
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