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ABSTRACT

Piezoelectric gyroscopes are the devices to mcasure angular rotational velocily of a system with respect to an inertial
frame of reference means of the Coriolis principie. Most of current piezoelectric gyroscopes detect rotational velocity about
a single axis of rotation. This puper describes development of a new dual axial gyroscope made out of Lhe piezoelectric cer-
amic, PZT, which can overcome the limitation of the current single axial type. The validity of the new struclure is checked
through finitc element analysis. Based on the design, an eaperimental sample of the scasor is fabricaled and ils performance
is discussed in comparison with the theoretical expectation. The results show that Lhe present gyroscope is capable of
measuring the rotational velocity over two orthogonal axes simultancously with good enough sensilivity and distinction

hetween the two axial components of the rotation.
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Fig. 1. Operation principle of the dual axial piezoelectric gyro-
scope
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¢, d: Plezoslectric detector for Wx
e: ground plate
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L: lengh of detactors
H : helght of detectors
' : thickness of detectors

Fig. 2. Schematic structure of the dual axis piezoelectnc gyro-
scope
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Fig. 3. The mesh configuration of the dual axial gyroscope
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Table 1. Design factors for structural optimization of the gyro-
scope
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Fig. 9. Variation of the fundamental resonant frequency of the
gyroscope with height & length of the detector
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