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Dynamic deformation of additively manufactured lattice
structures1 MUKUL KUMAR, JONATHAN LIND, ANDREW ROBINSON,
Lawrence Livermore Natl Lab — Recent advances in additive manufacturing have
allowed for the production of new structures with hierarchical topologies. As in any
new material development cycle what remains to be investigated is the macroscale
dynamic deformation response, which in this instance is expected to be quite un-
like that of bulk, homogeneous solids. Dynamic deformation processes can now be
observed in-situ using recent advances in time-resolved phase contrast imaging in
conjunction with gas-gun drivers at the Dynamic Compression Sector. Recent work
by Branch et al. demonstrated the formation of jets from the target material in a
simple cubic “woodpile” structure. Here, we present results from an experimental
study of this phenomenon over a wide range of velocities from 0.2 to >2 km/s. In
parallel with the experiments, direct numerical modeling relate the origins of the
jets back to the underlying stress state in the target and projectile.
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