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ABSTRACT

This research presents a CNC machine tool table designed to avoid the structural resonance
frequency problems caused by external and natural vibrations. Using the finite element method and
machine tool design, this study analyzes and develops a new quick-release sliding seat for machine
tools. Finally, this paper uses PSO with ANSYS finite element analysis software to determine the
optimal design parameters for a machine tool table, and compares the structure of a traditional
machine tool table with the optimized results. To verify whether the optimal design process can
effectively improve the static and dynamic structure characteristics, the quick-release sliding seat for
machine tools proposed in this paper is based on the design and R&D of industry-university
partnerships. This paper employs design concepts for improving the designed shape of the proposed
quick-release sliding seat for machine tools to eliminate resonance frequency, and simultaneously

reduce the bed weight to achieve the final design goal. This research will be had moderated simplify
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model to get the optimize design size. During the milling force experiment, ANSYS software is used

to verify strain differences, and implemented in the CNC machine tools platform.

Key Words: structural shape optimization, machine tool table, modal analysis, natural frequency
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