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Finite Element Analysis of Five-Axis Machine Tool Based on Rotary Worktable
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[ABSTRACT] The parameterized two-dimensional
and three-dimensional finite element mixed mesh models
for the five-axis machine tools based on the rotary workta-
ble is established. Constraint relations of assembly contact
surface simulated by elastic connection elements. Statics
and dynamics structual calculations is carried out by the
models. Static and modal analysis is done to find the direc-
tion of minimum stiffness of the machine tool, as a means
to repeatedly stiffen the machine structure and the final
machine tools static deformation and modal frequencies
meet the precision machining of parts requirements.
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Fig.1 Parameterized column shell structure model and finite element mesh
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Fig.2 Finite element model assembly integration
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Fig.3 Three pillar model established by parameter input
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Fig.4 Load force and deformation in X direction of machine tool
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Fig.5 The first three natural frequencies and mode shapes of machine tool
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Fig.6 Three different machining positions of spindle
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