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Mechanical resonators are designed to be flexible to achieve a specified motion as a sensor. Such
sensors are widely applied to micro-electromechanical systems (MEMSs). This paper proposed
an optimum design method of mechanical resonators using level set-based topology optimization
method and Finite Element Method (FEM). First, the level set-based topology optimization method
is briefly discussed. Second, an optimum design problem is formulated that addresses the design
of mechanical resonators. Based on the formulation, a new topology optimization algorithm is
constructed that employs the FEM when solving the governing and adjoint equations and updating
the level set function. Finally, several numerical examples are provided in order to confirm the
usefulness of the proposed optimum design method.
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Fig.2 Model of mechanical resonators
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Fig.5 Optimal configurations
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(a) case 1

(b) case 2

(c) case 3

Fig.6 Deformed configurations
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