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Development of large-sized nonlinear vibration analysis, based on parallel
computing

KAWAGUCHI, Masataka
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Large-scale vibration analysis using product-scale finite element models is
often used as an alternative to experiments for improving the efficiency of mechanical product
development, however the use of large-scaled nonlinear models using direct methods require enormous

analysis time. As a solution to this problem, Automated Multi-Level Substructuring (AMLS) has been
provided for general-purpose structural analysis codes. But multi-level substructuring method is
limited to linear structures and cannot be applied to complex structural systems which include
nonlinear elements. Solving large-scale nonlinear equations is not realistic. Therefore, it is not
widely applied and many problems remain in product development. In this study, we applied
multi-level substructuring to a structural sample with more than 1,000,000 degrees of freedom and
performed nonlinear transient response analysis, and found that the analysis time was significantly
reduced without degrading analytical accuracy.
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