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Finite Element Analysis for Support Structure of the Square Beam Resonator
in a Piezoelectric Vibratory Gyroscope
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Fig.1 Square beam resonator in & piezoslectric vibratory gyroscope
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1. Piezoelectric ceramics
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Fig.2 Structure model of a resonator supported by a slender
metal wire of frame type
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Fig.4 Finite element model
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Table 1 Material constants
Young's modulus Density Poisson's ratio
E  (GPa) o (kg/m*) v
Resonator 196 8.15x10° 0.3
Ceramic 103 T. AT 10° 0.32
Wire 206 7.86 % 10 0.3
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Table 2 Modal analysis of standard

model by subspace iteration

HODE FREQUENCY (Hz) MODE FREQUENCY (Hz)
1 0.0 7 4424.9

2 95.9 8 4424.9

3 1563.3 9 7816.7

4 331.3 10 7819.4

5 458.0 11 9853.1

6 472.6 12 9857.0
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Table 3 Modal analysis of free-free vibration by subspace iteration

MODE FREQUENCY (Hz)  MODE FREQUENCY (Hz)

1 0.0 6 0.0
2 0.0 7 7819.4
3 0.0 8 7819.4
4 0.0 9 20453.7
5 0.0 10 20453.7
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Table 4 Effect of natural frequency by variation of L2a,L24"L2b and L2b

L2a&L2a L2h&L2b’ Fa(Hz) Fh(Hz)
3.0 4.0 7817.0 7819.4
3.5 3.0 7816.7 7819.4
2.5 4.5 7817.6 7819.4
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Table 5 Effect of natural frequency by variation of L3 and LY

L3 L3 Fa(Hz) Fb(Hz)
10.2 10.2 7816.7 7819.3
10.2 10.7 7816.7 7819.4
10.2 11.2 7816.8 7819.3
11.2 10.7 7816.7 7819.4
11.2 11.2 7816.8 7819.3
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Table 6 Modal analysis of proposal model
by subspace iteration

MODE FREQUENCY (Hz) MODE FREQUENCY (Hz)

1 222.0 6 4294.2
2 254.4 7 7819.1
3 282.7 8 7822.7
4 1300.5 9 12383.2
5 2845.8 10 12388.6
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