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The Characteristics of High Speed Feed Drive System using High Lead Ball Screw
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|[ Abstract i

The study on the high-speed machine tool is very important for the improvement of productivity since it can shortens
cutting and non-cutting time. Especially, high speed of feed drive system is the major research field. In the industries of the
advanced countries, the feed drive systems at the speed of 60 m/min have been already developed based on the high lead

ball screws.

In this study, a high speed feed drive system at the speed of 60 m/min has been developed, and its movement characteris-
tics are investigated. As the movemnent characteristics, positioning accuracy, angular accuracy, straightness and micro step
response are measured. Thermal characteristics of the system is also discussed. For measuring the movement characteris-
tics, a laser interferometer, a memory-based Hi-coder and a cooling device are used. The experimental results confirm that
the movement characteristics and the thermal behavior of the system are satisfactory in the aspect of accuracy and stability.
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Fig. 1 Explanation drawing of feed drive system with ball screw
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Fig. 2 Construction of high speed feed drive system
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Fig. 3 Photo of high speed feed drive system
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Fig. 6 Comparison of velocity and torque chart with variable
Servo parameter
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Fig. 7 Comparison of velocity using laser interferometer and
memory hi-coder
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Fig. 8 Comparisen of positioning accuracy with and without
ball screw pitch error compensation
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tion & 3oafter pitch error compensation
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Fig. 12 Horizontal and vertical straightness error of feed dri-
ving system (30, 60 m/min)
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Fig. 13 Micro step response of feed driving system
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Fig. 14 Comparison of temperature change with under cool-
ing and no cooling condition (60m/min)
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Fig. 15 Ball screw expansion length under coeling and no
cooling condition
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Fig. 16 Comparison of nut temperature change under cooling
and no cooling condition (30, 60 m/min)
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