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Development of a 100-Million-Atoms Tribochemical Reaction Simulator and
Establishment of a Theoretical Basis for Realizing Ultra-low Wear

Kubo, Momoji
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Due to the strong demand for energy conservation, there is an urgent need to

realize ultra-low friction and ultra-low wear technology in the machinery industry, including
automobiles. In this study, a simulator which can elucidate chemical reactions in 100-million-atoms
system was developed (1) by integrating an already-developed reactive force field molecular dynamics
simulator that can handle chemical reactions and an already-developed parallelized molecular
dynamics simulator for several million-atom systems that cannot handle chemical reactions and (2) by
implementing a hybrid parallelization of OpenMP and MPI. Furthermore, by applying the developed
simulator to the SiC water lubrication process etc., we succeeded in clarifying wear phenomena, such
as the effects of grain slippage and grain boundaries on the tribochemical reactions, which could
be clarified only by large-scale calculations.
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