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Abstract: This paper provides a comparison between the Krylov subspace method (KSM) and modal truncation
method (MTM), which are typical projection-based model order reduction methods. The frequency responses are
compared to determine the numerical accuracies and efficiencies. In order to compare the numerical accuracies of the
KSM and MTM, the frequency responses and relative errors according to the order of the reduced model and frequency
of interest are studied. Subsequently, a numerical examination shows whether a reduced order can be determined
automatically with the help of an error convergence indicator. As for the numerical efficiency, the computation time
needed to generate the projection matrix and the solution time to perform a frequency response analysis are compared
according to the reduced order. A finite element model for a car suspension is considered as an application example of
the numerical comparison.
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Fig. 1 FE model of a car suspension
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Fig. 2 Amplitudes of frequency responses using KSM and MTM
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Fig. 3 Phases of frequency responses using KSM and MTM
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Fig. 4 Relative errors for amplitude in the frequency range of interest
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Fig. 5 Relative errors of phase in the frequency range of interest
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Table 1 Comparison of computation time for frequency response analysis
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