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Sensitivity improvement for five-degree-of-freedom fine motions based on optical
lever and cylindrically-shaped target

Oiwa, Takaaki
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A multi-degree-of-freedom motion error measurement system consisting of

laser light sources and cylindrical mirrors has been developed to compactly measure straightness and
orientation errors of motion from one direction in order to compensate for Abbe errors in linear
motion mechanisms used in machine tools and ultra-precision machining centers and to achieve high
positioning accuracy. During the research period, experiments were conducted to measure the 2-DOF
translational displacements of a single cylindrical mirror using two pairs of laser light spot light
position sensitive device (PSD). Measurement accuracy of less than + 0.5 micrometer within a range
of £ 20 micrometer was obtained. In order to observe and correct the temporal changes in the laser
beam emission direction in-process, a beam splitter and a two-dimensional PSD placed in the optical
path were separately installed and the correction effect was verified.
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