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Containment of Thermal Expansion and Vibration of Ball Screw of Work Machine for nm
Precision Plane Processing

Otsuka, Jiro
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1.A special positioning device have been designed and made. A control experiment
was carried out. It was found that the feed resolution reached nm level.
2.During thermal expansion control study, two water jackets with high cooling performance that can be
amounted on the nut were designed and made. As a result of the cooling experiment, it was found that with
the water jacket with two inner screws, the thermal expansion was controlled below 2.3 p m for the ball
screw of 300 mm.
3.With regard to the vibration study, a piezo-electric device was amounted on the tube of the ball screw
and the active vibration control experiment was conducted. As a result, firstly, a basic active vibration
control system was established. Secondly, The vibration around 1.85 kHz of the ball screw tube could be
contained. Finally, The displacement of the tube was below 0.1 p m under the condition of nut feed speed

from 10 mm/s to 50 mm/s.
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