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Measurement of Four-Degree-of-Freedom Geometric Errors of
Zhang Hao

a Linear Stage Based on Telescope System

Wu Qinglin  Duan Shiyuan Lei Zhangyuan Wang Keyi

(Department of Precision Machinery and Precision Instrumentation ,

University of Science and Technology of China, Hefei, Anhui 230027, China)

telescope is used to magnify the straightness errors and angular errors in many times
errors can be measured simultaneously with high precision

range of 10 cm

developed, and the theory of measurement has been analyzed. The calibration,stability and repeatability experiments
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are completed. Experimental results and theoretical analyses show that the system has the resolution of less than
"
system

—

0.2 pm for straightness error measurement and 0. 3" for angular error measurement, and the measurement accuracies
=]

of straightness error and angular errors are about ==0.7 ym/cm and #0.3"/cm respectively within the measurement
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Abstract A novel method for measuring four-degree-of-freedom geometric errors of a linear stage is put forward. A

i Position sensitive detector
(PSD) is used to sense the errors very fast. So the horizontal and vertical straightness errors as well as yaw and pitch

The four-degree-of-freedom measuring system has been
measurement
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Fig. 1 Telescope system
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Fig. 3 Experimental results of the straightness stability (a) and the angular stability (b)
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Fig. 4 Calibration results of the angular error (a) and the straightness error (b)
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Fig. 5 Experiments of yaw repeatability (a), pitch repeatability (b), horizontal straightness repeatability (c)

and vertical straightness repeatability (d)
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