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Parallel Computing Strategies for High-Speed Impact into Ceramic/Metal Plates
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Abstract

In this paper simulations for the impact into ceramics and/or metal materials have been discussed. To model discrete nature for
fracture and damage of brittle materials, we implemented cohesive-law fracture model wth a node separation algorithm for the
tensile failure and Mohr-Coulomb model for the compressive loading. The drawback of this scheme is that it requires a heavy
computational time. This is because new nodes are generated continuously whenever a new crack surface is created. In order to
reduce the amount of calculation, parallelization with MPI library has been implemented. For the hihg-speed impact problems, the
mesh configuration and contact calculation changes continuously as time step advances and it causes unbalance of computational
load of each processor. Dynamic load balancing technique which re-allocates the loading dynamically is used to achieve good
parallel performance. Some impact problems have been simulated and the parallel performance and accuracy of the solutions are
discussed..
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