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Analysis of Multiple Displacement Magnification Mechanism in Ultraprecision Nano Stage

K. S. Min(Mechanical Eng. Dept., Korea Univ.), W. C. Choi{Mechanical Eng. Dept., Korea Univ.)
ABSTRACT

A displacement magnification mechanism is usually employed in a nano-positioning stage to achieve a large stage motion
A lever mechanism is the most widely used displacement maghifying mechanism. For more large stage motion, double or
multiple lever mechanisms can be used. In this case, a more accurate analysis model is needed. This study proposes a more
reasonable analysis model for a multiple lever mechanism based on the single lever mechanism model. This paper describes
that the high equivalent stiffness of the lever is the most important factor reducing the magnification ratio of the lever
mechanism through increasing the deflection of the link and including the axial displacement of the pivot.

Key Words : nano stage, displacement magnification mechanism, flexure hinge, lever mechanism, multiple displacement
magnification mechanism
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Fig. 1 Structure of nano-positioning stage
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Fig. 2 Euler-Beam model for deflection of the single lever
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Fig. 3 Euler-Beam model for deflection of the lever
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Fig. 5 Equivalent stiffiess of i-th lever
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Fig. 6 Structure of double lever mechanism

Table 1 Minimum thickness of flexible hinges

hinge thickness t(mm)
hinge 1,6 (pivot) 1.35
hinge 2.5 (actuator) 1.1
hinge 3 1
hinge 4 3
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