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Fine Experiment and Finite Element Analysis for Static
Stiffness of Vertical Machining Center
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Abstract

Static stiffness of a vertical machining center was researched based on fine experiment and finite
element method. Static stiffness of three directions and deformation of the main parts were measured.
Deformation of the spindle box was measured and detailed analysis was taken. Deformation of the joint
between spindle box and column was measured. The results showed that weak leak of the joint is y
direction. Finite element model of the machining center was established in Workbench and accuracy of

the model was verified compared with experiments.

Key words  Vertical machining center, Static stiffness, Performance analysis, Finite element
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Tab.1 Experiment plan of x direction
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Fig. 1 Experiment process of x direction
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Fig.2 Experiment results of x direction
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Tab.3 Experiment plan of z direction
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Fig.4 Experiment results of y direction
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Tab.4 Static stiffness of machine tool N/pm
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Tab.5 Deformation of measuring points pm
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Fig.6 Experiment results of z direction
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Fig.7 Linear fitting curves of static stiffness
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Tab.6 Material properties
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Tab.7 Comparison of analysis results and

experiment results
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Tab.9 Comparison of analysis results and

experiment results
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Tab.10 Comparison of analysis results and

experiment results
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