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Evaluation of Ultra Precision Cutting Machine
with Linear Motor or Hydrostatic Lead Screw
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Abstract

A linear motor with hydrostatic pressure con-
trol and a rotational motor with hydrostatic lead
screw and hydrostatic pressure control are tested
for the fluctuation ranges of location deviation
under the condition that each motor is installed in
an ultra-precision machine tool with nanometer-
level, precise positioning function for the machining
of dies for lenses. The fluctuation range of location
deviation is an index for machine precision at every
feed speed. The measurements indicated that the
former method was greatly disadvantageous at lower
speed due to the greater fluctuation of location
deviation but was advantageous at higher feed
speed due to the lesser fluctuation of location de-
viation.

In addition, the main factors contributing to the
characteristic difference between these two meth-
ods are viscosity resistance, screw rigidity and the
difference in motor thrust and torque fluctuation.

The test has proved that machining at the
nanometer level is possible with a feed speed of
3 m/min.
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