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Development of 3-axis Fine Positioning Stage : Part 2. Fabrication and
Performance Evaluation

Joong-Ok Kang", Suk Baek”™", Chang-Soo Han"*, Seong-Wook Hong*

ABSTRACT

This paper presents the fabrication procedure and the experiments for the 3-axis fine positioning stage proposed in
[1]. First, the dynamic characteristics of the actuator and the stage are tested with the preload changed in order to
validate the stage design specifications. Secondly, the performance of the stage is also evaluated on the accuracy
associated with linear positioning, angular error, and straightness error. Experimental results show that the developed
stage is accurate enough to be used for nanometer positioning. Through the analysis and experiment, the developed fine
positioning stage are found to have a long stroke due to the magnetically preloaded PZT actuators, the minimum motion
crosstalk due to the use of a ball contact mechanism and the compact design.
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The developed fine stage
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Fig. 2 The flexure hinge

(a) PZT actuator

(b) Actuator assembly
Fig. 3 Actual PZT actuator assembly

@ (b)
Fig. 4 Point contact with ¢ 2 mm ball: (a) ball contact
assembly, (b) effect of surface or point contact
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Table 1 Design goal of the stage
Category Item Data
Stage operating >20 Hz
Freq.
Stage Resonance >200 Hz
Less than 1/10 of
Rigidity | Stiffness that of the Piezo-
actuator
Table 2 Specifications of the stage
Category Item Data
Type Al 7075-T6
Densi 2810 kg/m®
Material oSty gn
Young’s
72 GPa
modulus
Without
Mass of ] 0.796 kg
accessories
Moving
With
Stage Part ) 0.977 kg
accessories
Radius of
3.00 mm
notch (R)
. Thickness of
Hinge 1.69 mm
notch neck (t)
Height of
40 mm
hinge (b)
Type PSt 150/7x 7/20
Max. Stroke 30
PZT =
Stiffness 120e6 N/m
actuator
Permanent
Preload
magnet
Aot A A9 Hol o)F AR E 30 molH, B

3L 9F 120e6 N/m ©1t}h. webA] Table 1 &) AAE
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