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Design and Position Control of Bimorph PZT Actuator
for Flexible Media
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ABSTRACT

Nowadays, various approaches are performed to increase the storage capacity of optical storage
device. One of the promising candidates is using the high NA lens. By using high NA lens, the beam spot
size can be reduced which will lead to increase the storage density. This paper proposes a double cantilever
beam type bimorph PZT actuator for fine motion that can control the gap between the flexible media and
optical pickup which uses high NA lens. Mathematical model is derived by using Hamilton's principle and the
model is verified by finite element analysis and experiment. Position controller is designed and its

performance is evaluated by experiment.
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Fig. 1 Proposed Actuator
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Fig. 2 Simple model for PZT actuator
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Table 1. Properties of Bimorph PZT

Piezo .
Property Ceramic Steel Shim
Density (kg/m’) 7800 7800

Young’s Modulus 5 5

(N/m?) 66 x 10 200x10
Thickness (mm) 0.6

Width (mm) 3
Length (mm) 15
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Fig. 3 Frequency Response of the Actuator
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Fig. 4 FE Analysis Result using ANSYS
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Table 2. Comparison of Natural Frequency

Theoretical FE Experiment
Analysis | Analysis b
1** Natural
, 1537 1538.2
Freqeuency (Hz) 1204
2™ Natural
, 80 7677.1
Freqeuency (Hz) 8023.5 »
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Fig. 5 Open Loop Bode Plot of Control System.

Table 3. Control System Margin

Gain Margin (dB) 186

Phase Margin (Degree) 104
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Fig. 6 Picture of Bimorph PZT Actuator
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Fig. 7 Schematic Diagram of Experimental Setup
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Fig. 8 Experimental Result
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