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Analysis of a Rotation Stage with Cartwheel-type Flexure Hinges Driven by
a Stack-type Piezoelectric Element

Kee-Bong Choi*, Jae Jong Lee’, Min Young Kim" and Kuk Won Ko™

ABSTRACT

A flexure hinge-based compliant stage driven by stack-type piezoelectric elements has high precision motion but
small operational range due to the characteristics of the piezoelectric element. Since the common flexure hinges can be
broken by excessive deflection when the displacement is amplified by a high amplification ratio, a flexure hinge
mechanism for large deflection is required. A cartwheel-type flexure hinge has an advantage of larger deflection
compared with the common flexure hinges. This study presents a rotation stage with cartwheel-type flexure hinges
driven by a stack-type piezoelectric element. The characteristics and the performance of the rotation stage are described
by the terms of principal resonance frequency, amplification ratio of rotational displacement, maximum rotational
displacement and block moment, in which the terms are analyzed by geometric parameters of the rotation stage. The
analyzed results will be used as the guideline of the design of the rotation stage.

Key Words: Rotation stage (3] 28 0])), Cartwheel-type flexure hinge (A 23 E3A 3]), Compliant
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Fig. 1 Structure of ultra-precision rotation stage
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Fig. 3 Dimensions of flexure hinges
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