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Abstract

Based on the Hertz contact theory of elastic mechanics, a static stiffness model of double ball screw’s
joint was built by analyzing the linear stiffness of double linear guide rails and the axial stiffness of double
ball screw and ball bearing. The permanent magnet linear synchronous motor’ s normal force affected the
deformation of the feeding system. Based on the static stiffness model, deformation of the tool point was
analyzed by finite element method and compared with the experimental results. The simulation results
were in good agreement with measured data and indicated the accuracy of the static stiffness model.
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Fig. 1 3-D model of z-axis feeding system
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Fig.2  Assembly of linear guides
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Fig.3 Static stiffness model of linear guides
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Fig.4 Loads of linear guides
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Fig.5 Loads of ball screw
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Fig. 6 Loads of ball bearing
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Tab.1 Parameters of linear guides

S8 HfH
RERHEAE D,/mm 11. 906
TR AT No/kN 12. 68
Bl 0/ (°) 45
RUH n 11
HEES 0.52

x2 #115Y

Tab.2 Parameters of ball screw

SH K fi
LA L/mm 1 146
IRZKARE d/mm 34.4
WRBE S A/ () 4.4
I\ L R %L E/GPa 206
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Tab.3 Parameters of nut

e HfH
R¥WHEE D,/ mm 6.35
LT N, /KN 3.69
Hefil i B/ (°) 45
RBE R T AR R BR K 2 6
HWEES 0.52

x4 BWRSH

Tab.4 Parameters of ball bearing

11 ol
RWERE D,/mm 7. 144
i HE 2R A Fy /KN 3.35
Hefify 0/(°) 60
RHRH m 20
S 0.52
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Fig.7 y-axis deformation of z-axis feeding system
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