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Study on Displacement Expansion Mechanism for Piezoelectric Element Using Piston Cross-sectional Area Ratio
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Abstract: In this study, the authors designed and fabricated a displacement expansion mechanism for piezoelectric elements. The

mechanism can expand displacement according to the cross-sectional area ratio between fluid-filled pistons. The displacement

expansion ratio was 156.25 times, and the displacement of the piezoelectric element can expand from 8.11 um to 1267 pm. A

model of the displacement magnification mechanism, three times the size, was made using a 3D printer. We confirmed the

movement of the liquid surface when the voltage was applied to the piezoelectric element. As a result, the displacement

expansion mechanism working correctly.
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Figure 1. Displacement of Piezoelectric Element
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Figure 2. Schematic Diagram of Displacement

Expansion Mechanism
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Figure 3. Model of Displacement Expansion
Mechanism
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