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Static Stiffness Optimization of TK13250E NC Turntable in
Vertical and Horizontal Installation

CHEN Weihan,NI Shoudong, WEI Chao

(School of Mechanical and Power Engineering, Nanjing Tech University ,Nanjing 211816, china)

Abstract ; In order to solve the problem that the precision and surface quality of the TK13250E NC rotary table affected

by the fluctuation of the static stiffness in different installation modes, the static stiffness optimization scheme was

proposed. Using ABAQUS finite element software, the static stiffness of the vertical and horizontal installation was

analyzed, and the nonlinear relationship between the axial and radial stiffness of the worktable was studied. The axial

and radial stiffness mathematical expectation of the working table was as the evaluation criteria. The selected work area

was higher than the expected. In the selected areas of processing and operation analysis, the regional stiffness fluctuation

decreased significantly than the other area, and it improved the machining quality of parts. The research method has

important engineering application value for the early design and optimization of the turntable.
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Figure 1 Three dimensional model of

TK13250E NC turntable
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Figure 2 Profile of TK13250E NC turntable
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Figure 3 Simplified turntable model of ABAQUS
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Table 1 Mechanical properties of YRT120 bearing
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Figure 4 Table loading position
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Table 2 Static stiffness analysis model of

each part material

R FOEE PEREE/GPa JHRAL HE/ (kg - m )
ENES HT200 148 0.310 7200
THA HT250 138 0.156 7280
H2ME GCrlS 219 0.300 7 830
HA&SNE  GCrlS 219 0.300 7 830
HRMNE  GCrlS 219 0.300 7 830
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Figure 5 Model of turntable after grid partition
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Figure 6  Axial deformation of horizontal

turntable L, in direction of o =0°
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Figure 7 Radial deformation of horizontal
turntable L, in direction of o =0°
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Figure 8 Axial stiffness at different machining

position of horizontal turntable
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Figure 9 Radial stiffness at different processing

position of horizontal turntable
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Table 3 Standard deviation of static stiffness of

horizontal working area and table
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Figure 10 Working area with good
stiffness of horizontal turntable
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Figure 11  Axial static stiffness at different
processing position of vertical turntable
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Figure 12 Radial static stiffness at different
processing position of vertical turntable
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