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Development of next-generation integrated vibration simulator for highly
accurate estimation of the vibrational damping capacity of a mechanical system

Tomoda, Akinori
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The purpose of this study is to develop a vibration analysis method that can

highly accurately estimate the vibration response of mechanical systems by modeling internal
friction mechanisms, such as twinning and dislocations, in metallic materials. The crystal structure
of the M2052 alloy, a manganese-based vibration-damping alloy, was modeled using the molecular
dynamics (MD) method, and a neural network interatomic potential (NNP) based on deep learning was
developed. The results of tensile test simulations using the MD method suggest that it is possible
to develop an NNP that can accurately estimate the mechanical properties of the M2052 alloy. In the
future, we plan to evaluate and improve the accuracy of the NNP by developing an MD model that takes
twinning into account and estimating mechanical properties such as Young"s modulus and the
logarithmic damping ratio.
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