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Abstract body |

The paper deals with the description of the dynamical response of a tuning fork
microgyrometer. A very accurate analytical model has been developed to perform the
dynamical analysis. In particular, the attention has been focused on the structural components
that influence the performance of the whole instrument, i.e. on the two beams of the drive
mode.

Each beam is thought as a continuum body. The damping due to air in the drive motion
(lateral damping) and in the sense one (squeeze damping) has been considered utilizing the
Reynolds equation and including the rarefaction effect. By means of dimensional analysis,
two parameters useful for the characterization of the air damping effects have been identified.
The first parameter depends on the system geometry only, the other is related to the air
viscosity.

The analysis has shown in particular that when the distance between the beam and the
substrate increases, the system response improves. The response of the system when matching
of the natural frequencies in the two planes is imposed, has been studied for its relevance, but
also the influence of the structural damping and of the system angular velocity on the beam
motion has been investigated. It has been shown that the structural damping cannot be
neglected when the air damping coefficient is small, as in the case of the drive motion.

The results of the analytical model here proposed have been compared, at last, with the ones
obtained by means of a 3D FEM analysis of the system. This has allowed the validation of
some of the assumptions introduced in the formulation of the analytical model.
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