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ABSTRACT

This paper presents a 3-axis fine positioning stage. All the procedure concerning the
design and fabrication of the stage are described. The stage considered here is composed of
flexure hinges, piezoelectric actuators and their peripherals. A special flexure hinge is
adopted to be able to actuate the single stage in three axes at the same time. A ball contact
mechanism is introduced into the piezoelectric actuator to avoid the cross talk among the
axes. The final design is obtained with the theoretical analysis on the stage. An actual fine

stage is developed and the design specifications are verified through an experiment.
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Flexure hinge

Fig. 1 The initial design of the fine stage Fig. 2 Schematic diagram of flexure hinge
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Table 1 Design specifications for stage Table 2 Specifications of stage
Category [tem Data Category Item Data
Stage
Frequency Greater than 200 Hz Material Al 7075-T6
Resonance Stage
) Less than 1/10 of that Mass 0.796 kg
Rigidity Stiffness
of the Piezo-actuator PZT Type PSt 150/7x7/20
Stress Max. Stress Less than 505/3 W actuator | Stiffness 120e6 N/m
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Fig. 7 Frequency response and the natural frequencies of the stage moving
excluding the accessories
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