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Abstract

This paper analyzes the modal data of the machine tool, uses the combination of stiffness sensitiv-
ity analysis and mechanical structure identification to find the weak position of the machine tool,
takes the reinforcement plate as the optimization method, sets the width and thickness of the
reinforcement plate as the optimization parameter, and takes the first order natural frequency
and the first order modal maximum deformation of the machine tool as the optimization objective.
After the experimental design is set up, the natural frequency and maximum shape variable of
each optimization point are calculated, and the design point with the best natural frequency im-
provement is found and the static deformation is calculated according to this structure. According
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to the final optimization results, the natural frequency of the whole machine increased by 17.68
Hz, and the maximum deformation of the first-order mode also decreased slightly, which generally
met the optimization objectives.
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Table 1. The first three mode frequencies
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Figure 1. First mode vibration mode
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Figure 2. Second mode vibration mode
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Figure 3. Third mode vibration mode
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Figure 4. Beam point
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Figure 5. Beam stiffness sensitivity
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Figure 6. 3D model of machine tool
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Figure 7. Bushing setting
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Figure 8. Bushing setting
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Figure 9. Grid division results
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Figure 10. Static simulation results
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Figure 11. Orders of intrinsic frequency
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Figure 12. 1st order modes
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Figure 13. 2nd order modes
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Figure 14. 3rd order modes
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Figure 15. Rib plate position
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Figure 16. Rib plate design data diagram
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Figure 17. Static simulation results
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Figure 18. 1st order modes
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Figure 19. 2nd order modes
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Figure 20. 3rd order modes
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