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Multi-physics Analysis of Microscopic Process of Damage Development of Material
by Hypervelocity Impact (HVI) of Projectile
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For the protection from the space debris etc. in the aerospace field,
hypervelocity impact (HVI) between the metallic and/or the organic polymer solid projectiles was
simulated by using molecular dynamics method. Multi-physics analyses of time series were performed
on ultra-fast deformation, elastic wave propagation, fracture and phase change which are caused by
collision.

(1) From a scientific viewpoint, the relationship between the propagation of shock wave as an
elastic wave generated in metallic materials and the deformation, destruction, and phase change, as
well as the fine structure of the shock wave surface have been clarified in nano level.

(2) From an engineering viewpoint, it has been analyzed what kind of metal/polymer composite
structure is appropriate as space debris shield.
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