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Design and Analysis of High—precision Turntable for Vacuum Comparison System

Wang Yuwei, Wang Kai, Jia Ruidong, Ye Xin
(Changchun Institute of Optics, Fine Mechanics and Physics (CIOMP), Chinese Academy of Sciences, Changchun 130033, China)
Abstract: A four—bar linkage derivative mechanism was used to convert the linear motion of the lead screw into the rotary motion of the
turntable, and a set of high—precision turntable driven by the lead screw linearly was designed. First, the design parameters and structure of the
turntable were introduced. At the same time, the key components and the turntable were simplified and the degree of freedom was rechecked
according to the movement mode of the turntable. Secondly, the machining accuracy and design accuracy of each component of the turntable
system were used to analyze the movement accuracy and repeat positioning accuracyof the entire turntable. The lowest index of the rotation
accuracy and repeat positioning accuracy of the turntable was determined. Finally, the finite element was used to mesh the turntable bottom
plate according to the actual load and support, and the surface shape change and stress simulation analysis of the turntable bottom plate was
completed to ensure the design requirements of the shape and material of the turntable. The results show that the turntable can convert the
linear motion of the lead screw into the circular motion of the turntable. The design of the whole machine is reasonable and reliable, without
over—positioning, and can achieve high—precision rotation with a rotation accuracy of 0.000 5°, a repeat positioning accuracy of 0.005°, and a
load of 200 kg.
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