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Design of a 3-DOF parallel micro-positioning stage with symmetrical and

decoupling structure

WAN Guang-ji', SUN Qing-long®, ZHANG Sheng-xian', LU Zhi-cheng', ZHOU Peng-fei', CUI Yu-guo'*
( 1.Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China;
2.Shouxin Automation Information Technology Co., Ltd., Qian’an 064400, China )

Abstract: In order to make the micro-positioning system more flexible, a 3-DOF parallel micro-positioning
stage is designed. Firstly, the stage is designed based on double parallel four-bar linkage and symmetrical
parallel structure, the auxiliary measurement and bearing module is also designed. Then, the micro-positioning

stage is fabricated and the experimental system is built to test the displacement and the coupling displacement of
the stage. The results show that the maximum displacements of the stage in x, y and 6, directions are 25.96 pm,
25.87 um and 208 prad respectively under the maximum driving voltage of 120 V, and the maximum coupling

displacements in x and y directions are 39.73 nm and 140.95 nm, repsectively, and the maximum coupling angle
around the z-axis is 0.89 prad.
K ey wor ds. micro-positioning stage; 3-DOF; parallel structure; flexible hinge



