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Structural Design and Analysis of Half—cartwheel Flexure Hinge
Hu Jinxin, Liu Changru, Zhao Yang, Han Hasiaoqier™
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: Flexure hinges are widely used in fields that require ultra—precision high—speed motion, such as precision operations, robots, and
micro—nano positioning, due to their many advantages, such as no gap, no friction, and easy integration. In order to solve the problem that the
simultaneous consideration of high translation stiffness and low twist stiffness in the H—drive, a half-cartwheel flexure hinge was designed
according to the required stiffness requirements. Based on the screw theory, the six—degree—of—freedom stiffness matrix model of the flexure
hinge was deduced with the size and position angle of the flexible element in the half-wheel flexure hinge as the design geometric parameters.
The effects of various design geometric parameters on the stiffness, off-axis/axis stiffness ratio of the flexure hinge and motion precision were
comprehensively analyzed. Finally, taking the simultaneous consideration of high translation stiffness and low twist stiffness as the design
constraints, the selection of hinge structure parameters was discussed. The results show that the design method proposed is simpler and faster,
thus providing a certain basis for the design and application of flexure hinges.
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