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Shunt Damping of HDD Disk-Spindle System
Using Piezoelectric Bimorph
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S. C. Lim, S. B. Choi, Y. P. Park, and N. C. Park

ABSTRACT

This work presents the feasibility of shunt damping for vibration suppression of the rotating HDD
disk-spindle system using piezoelectric bimorph. A target vibration mode which significantly restricts the
recording density increment of the drive is determined through modal analysis and a piezoelectric
bimorph is designed to suppress unwanted vibration. After deriving the two-dimensional generalized
electromechanical coupling coefficient of the shunted drive, the shunt damping of the system is predicted
by simulating the displacement transmissibility using the coefficient. In addition, optimal design process
using sensitivity analysis is undertaken in order to improve the shunt damping of the system. The
effectiveness of the proposed methodology is verified through experimental implementation by observing
the vibration characteristics of the rotating disk-spindle system in frequency domain.
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Table 1 Sensitivity analysis results of the bimorph

Initiall ~ Target  Final
Parmeler | gl Modd Mol ™
' al| 25mm 21.5mm
Design .l 05mm 09 mm
Parameters
h{ 03mm 0.3 mm
Modal | K| 0014 00412 00405 17%
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