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Dynamic Analysis of Tuning-Fork Gyroscope
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ABSTRACT

A rate gyroscope has been used popularly to measure the angular motion of a given
vehicle using a symmetric rotor spinning rapidly about its symmetry axis. Since the
rapid rotation is required in this type of gyroscope, the motor has been used to make
the rotor spin, so that it results in a heavy configuration. The tuning-fork gyroscope
has been developed to avoid this problem, which utilizes a coriolis coupling term and
vibration about one axis. Because of the coriolis effect, the vibration of one axis is
transferred to other axis when the angular motion along the vibrating axis is given to
the system. The concept of a tuning-fork gyroscope was recently realized using
MEMS techniques. However, the dynamic characteristics of the tuning-fork gyroscope
has not been discussed in detail. In this study, we derived the equations of motion for
the tuning-fork type gyroscope using the energy approach and investigated the
dynamic characteristics by means of numerical analysis.
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Fig. 1 Typical Piezoelectric Gyro Sensors
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Fig. 2 Schematic of Tuning-Fork Gyro
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