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Admittance Analysis for Piezo Shunt Circuit with Application to
CD-ROM Main Base
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Abstract

In this paper, vibration suppression of a CD-ROM main base with piezoelectric shunt circuit is studied.
Admittance is introduced to predict the performance of piezoelectric shunt damping. Numerical admittance
obtained by commercial finite element code, ANSYS, correlates well with experimentally measured one. Multi-
mode piezoelectric shunt damping is realized based on the target mode and frequencies obtained by the admittance
analysis. Experimental results prove that admittance of the piezoelectric structure is capable of predicting the
performance of piezoelectric shunt damping and the vibration of the main base with the piezoelectric patches is

reduced effectively.
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CD-ROM Drive Base
(a) Schematic diagram of the proposed model
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(b) Equivalent electrical model

Fig. 1 The propose model consisting of the CD-
ROM main base with piezoelectric shunt
circuit
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Fig. 2 Finite element model of the CD-ROM main
base
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Fig. 3 Selected finite element modal analysis
results of the main base

Table 1 Natural frequencies between F.E. modal analysis
and experimental results

Finite Element Experiment Relative
Method error (%)
Mode | Frequency (Hz) | Frequency (Hz)
3 399.2 411.9 3.2
6 535.4 529.3 1.1
8 654.5 634.7 3.0
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Fig. 4 Finite element model of the main base with
piezoelectric patches
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Fig. 5 Selected finite element modal analysis
results of the main base with piezoelectric
patches
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Fig. 6 Admittance — F.E.M. analysis results of the
main base for the same poling direction

Table 2 Admittance comparison between F. E. M. and
experiment by poling direction

Experiment F.EM.

Poling Freq. Admit. Freq. | Admit.

Direction | (Hz) QMhH Hz) | (&N
316 1.66E-04 300 : 1.47E-04
Case 1 383 2.00E-04 368 | 1.78E-04
533 2.73E-04 572 | 2.69E-04
314 8.19E-05 300 | 4.81E-05
Case 2 382 9.98E-05 368 | 5.97E-05
533 1.39E-04 572 | 9.20E-05
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Fig. 7 Schematic diagram of the main base shunt
performance test apparatus
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Fig. 9 Frequency and time responses of
piezoelectric shunt damping at mode 3
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