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Krylov Subspace-Based Model Order Reduction for Piezoelectric structures
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Abstract

A piezoelectric device is widely used for actuation and sensing in many applications and its design often

requires calculation of a frequency response which is computationally very expensive when an interesting

frequency is up to a high range or when a wide range of actuating frequency should be considered. To

alleviate the problem of high computation cost, this paper presents the Krylov subspace-based model order

reduction (MOR) for frequency responses of a piezoelectric structure. The frequency response analysis can be

performed efficiently from reduced low dimensional numerical models generated by the model order
reduction which reduces the number of degrees of freedom of an original ANSYS finite element models via

the Arnoldi process. A piezoelectric bimorph actuator and micro gyroscope were studied to demonstrate the

feasibility of the suggested simulation method for the piezoelectric harmonic analysis.
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Fig. 1 Finite element modeling of a piezoelectric

bimorph beam. (Beam length=100 mm and layer
thickness=0.5 mm)
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Fig.2 Comparison of frequency responses between the
full ANSYS model and reduced model of order 30.
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Fig. 4 Comparison of frequency responses between the
full ANSYS model and reduced model of order 30.
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