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A Study on On-line 5 Degrees of Freedom Error Measurement
using Laser Optical System
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ABSTRACT

Although laser interferometer measurement system has the advantage of range and accuracy, the
traditional error measurement methods for geometric errors(two straightness and three angular errors)
of a machine tool measures error components one at a time. It may also create an optical path
difference and affect the measurement accuracy. In order to identify and compensate for geometric
errors of a moving body, an on-line measurement system for simultaneous detection of the five error
components of a moving axis is required. An on-line measurement system with 5 degrees of freedom
was developed for geometric error detection. Performance verification of the system was performed on
an error generating mechanism. Experimental results show the feasibility of this system for
identifying geometric errors of a slide of machine tools.
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Fig.6 Error generating mechanism
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Fig.7 Results of horizontal straightness measurement
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Fig.9 Results of pitch measurement
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