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Stiffness Matching Design for Feed System of High-Speed Machine Tool
Considering Modal Characteristics

LIU Haitao, WANG Lei, ZHAO Wanhua

(State Key Laboratory for Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To obtain the optimum dynamic characteristics of feed system, a dynamic model of the
system is set up with finite element method to carry out the matching design of components and
joint interfaces for high-speed machine tool. Analyzing the vibrating mode of the feed system, the
changing rule of system mode parameters due to various factors is revealed. The optimization of
the inner table structure is taken as an example to illustrate the matching design. When the
system vibrates in feeding direction, the important affecting factors are table mass, screw-nut
joint stiffness, bearing stiffness and screw stiffness itself, but when the system vibrates in
direction normal to the table, the guideway joint interface stiffness dominates. Investigating the
changing modes in different corporations of guideway spans and slides, the optimum result is
found: the slide span of 400 mm and guideway span of 300 mm. The table mass can be reduced by
10% and the first-order frequency of the system increased by 9%.
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