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Abstract: The main structure of a gantry precision CNC machine tool is taken as the research object. Firstly, the finite
element analysis method was used to calculate the natural frequencies and modes of the first four modes of the machine tool structure.
The natural frequencies of the first four modes were found to be 186.04, 241.18, 321.51, and 382.51 Hz, respectively, and the
deformation trend of the modal modes was analyzed; Then, through the modal analysis test system, the machine tool was subjected to
experimental modal analysis to obtain the natural frequencies and vibration modes of the first four modes of the machine tool, as well
as the relatively low natural frequency and vibration mode of the first mode, which is the forward and backward pitch motion of the
machine tool, consistent with the results of the calculated modal analysis; Finally, the comparison between the results of
computational modal analysis and experimental modal analysis shows that the excessive weight distribution between the crossbeam
and the slider, as well as the insufficient bending resistance of the column and spindle box structure, are the weak links in the
machine tool structure. Corresponding optimization schemes have been proposed for these weak links, providing theoretical
reference for the optimization design and dynamic characteristic improvement of gantry precision numerical control machine tools.
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