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Abstract As the demand for high speed and high precision increases in the field of machine tool,
interest in stiffness and vibration of machine tool is increasing. However, it takes a lot of time to
develop a detailed design of machine tool based on experience, and it is difficult to design
appropriately. Recently, structural optimization using FEM are increasingly used in machine tool
design. But, it is difficult to optimize in consideration of the vibration state of the structure since
optimization through stress distribution of a structure is mainly used, In this paper, Static structural
analysis, mode analysis, and harmonic analysis using FEM were conducted to optimize the head
structure that has the most influence on machining in a 5-axis machine tool. It is proposed a topology

optimization analysis method that considers both static stiffness and dynamic stiffness using objective
function design.
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Fig. 7. Mode shape of head assembly
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(c) Z-axis
Fig. 12. Deformation of the optimized head assembly
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Fig. 14. Mode shape of optimized head assembly
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