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Development of two—dimensional parallel cross—scale piezoelectric

precision displacement driving platform
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(Anhui Province Key Laboratory of Measuring Theory and Precision Instrument, School of Instrument Science and

Optoelectronics Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: Multi-degree—of—freedom (multi—-DOF) cross—scale precision displacement driving platform has a wide range of ap-
plications in optical metrology and detection, semiconductor manufacturing, biomedical engineering, and many other fields. In view
of the heavy structure of the serial multi—-DOF piezoelectric driving platform, a compact two—dimensional parallel cross—scale piezo-
electric precision displacement driving platform is developed, which is based on the piezoelectric flexure hinge mechanism and
impact driving principle. The results of finite element simulation and experimental test show that the piezoelectric flexure hinge
stator has a static displacement of 7.95 wm and a natural frequency of 11.80 kHz. The low frequency step displacement and high
frequency smooth movement tests show that the principle prototype has a step displacement resolution of 100 nm and a smooth
movement speed of 4.96 mm/s. The load force reaches above 100 mN. The principle prototype meets the basic technical require-
ments of multi—-DOF cross—scale precision displacement drive, and shows good application value in micro and nano optical detec-
tion systems.
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Fig.1  Structural diagram of piezoelectric precision

displacement driving platform
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Fig.2 Working principle of piezoelectric precision
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Fig.3 Static displacements of the flexure hinge stator
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Fig.4 Vibration modes of the flexure hinge stator
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Fig.7  Step displacement curves with driving voltages at 50 Hz
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