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We investigate the mechanics of impact-induced stress transfer between a linear cellular alloy (LCA) exoskeleton and reactive filler to determine the effect of cell geometry on fragmentation and stress transfer, for design of a possible structural energetic material. The LCA is a honeycomb-type structure made of maraging steel, providing structural integrity and controlled stress dissemination to the reactive powder mixture. The goal is to employ three-dimensional computations to determine stress and strain distributions in both filled and unfilled LCAs, with strength and failure material models used for maraging steel and the densification response of the reactive powder mixture validated through impact experiments. In this paper, we report on the results of simulations performed to compare the impact response of unfilled LCAs of three different cross-sectional geometries: 9-cell, pie, and reinforced pie with that of a right-circular hollow cylinder of similar density. The simulations are performed for impact of the LCAs onto a rigid high-strength steel anvil at velocities of 100, 200, and 300 m/s, and the stress concentration and deformation/failure behavior is examined. In the unfilled condition the cylindrical geometry provides the least resistance to deformation and fragmentation, while the reinforced pie and 9-cell LCAs provide the most resistance due to axial stress dissipation. The fragmented components of the reinforced pie LCA remain within or very near the cross-section of impact, minimizing collateral damage; while fragments produced form the impact of the other LCA geometries are scattered away from the impact area. Additionally, the unfilled reinforced pie and 9-cell LCAs show significant axial stress transfer along their interior, which is expected to provide the desired stress and strain dissemination to the reactive filler. 
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