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Modeling of Feed Drive System Considering Combined Stiffness with Longitudinal
And Twist Direction

Chan Hong Lee*, Chun Hong Park, Seung Kook Ro, Husang Lee (KIMM)

ABSTRACT

In machine tools, the stiffness of feed drive system is very important for high speed and accurate operation. The ball
screw driven feed system has small friction, so the longitudinal and twist stiffness are connected directly and affected by each
other. As the longitudinal and twist stiffness are participated in total stiffness of feeding system by about ratio of 4:1, the
combined stiffness is necessary to compute when stiffness of feed system is estimated. In this paper, calculation of this .
combined stiffness is derived and applied for an actual ballscrew feed drive system. The static stiffness and 1st natural
frequency of the feed system is measured, and it is proved the difference between estimation and experiment result is less
than 6%.
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Fig. 1 Photograph of ballscrew feeding system
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Table 1. Value of Input Design Parameter

Design Parameter Value
Diameter of Ballscrew 40 mm
Lead of Ballscrew 20 mm
Effective Length of Ballscrew for Force 564 mm
Effective Length of Ballscrew for Torque 670 mm
Axial Stifftness of Ballnut 1,499 N/um
Axial Stiffness of fixed Ball Bearing 780 N/um
Mass of Table 134 kg
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Fig. 3 Participation ratio of twist stiffness
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Fig. 4 The combined stiffness of feed system
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Fig. 6 Measured combined stiffness (static)
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Fig. 7 Frequency response of feeding system
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