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Abstract

Design and fabrication of an air-lubricated
precision positioning stage is conducted in
this research. Owing to the nanometer level
positioning accuracy of the machine tool
axes is one of the most important
requirements for diamond turning. However,
the non-linearities in the system such as
stick-slip caused by friction and lost motion
introduced by backlash make the precision
positioning extremely difficult (particularly
at low feed rate).

The air-lubricated precision positioning
stage to be used in this research will be
consisted of an air lubricated friction drive,
air lubricated slides and DC servo motor . A
PC-based DSP PID controller and laser
interferometer position feedback will be used
in the control system for signal processing
and position measuring. As the results,
accuracy better than +15 nm without any
overshooting in al conditions tested is
achieved in this study.

Keywords: Diamond Turning, Stick-dlip,
Precision Positioning Stage, Air lubricated
Bearing
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