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Structure design and performance simulation analysis of

resin concrete machine tool column
Li Youtang, Wu Rongrong, Huang Hua, Tang Leiwu

(School of Mechanical and Electrical Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The performance optimization of the traditional machine tool structure based on cast iron or steel is
close to the extreme value, but the high speed and high precision machining requires the machine tool performance
to be further improved. In recent years, the application of resin concrete in the foundation parts of machine tools
has been widely concerned. The CK5116 Computer Numerical Control (CNC) machine tool is take as an example
in this study, according to the principle of equivalent cross section, its resin concrete column model is designed,
combining with the finite element software on the static analysis, modal analysis and harmonic response analysis,
and compared with the traditional cast iron material of machine tool column. Compared the results of the analysis,
It demonstrated that the machine tool column is lightweight and the static rigidity is improved, and has better
dynamic and static characteristic; The maximum response amplitude is decreased by 55.18%, 77.27% and 20.88%
respectively compared with the maximum response amplitude of cast iron in X-axis, Y-axis and Z-axis. The results
show that the resin concrete machine tool column has better anti-vibration performance.
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