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The New Measurement Technique based on Reversal Method to Measure
the Squareness Error of Two-Linear Axes System

OlZjZ, 12F?, o’ A&5E>*

—

Jae-Chang Lee', Eun-Young Ko?, Kwang-Il Lee?, and Seung-Han Yang>*

1 7|AAE (Division of Mechanical Engineering Technology, Yeungnam University College)
\

=t 7
\

AHZSHE (School of Mechanical Engineering, Kyungpook National University)
AIXESXIEHE (School of Mechanical and Automotive Engineering, Kyungil University)
# Corresponding Author / E-mail: syang@knu.ac.kr, TEL: +82-53-950-5569

ORCID: 0000-0001-7842-0492

KEYWORDS: Positioning accuracy (x| =&t=), Geometric error (7|5FSHA 2X}), Squareness error (X212t @X}), Reversal method (2HHH)

A new technique based on the reversal method, is suggested to measure squareness error of the two-linear axes system.
The technique uses the L-type steel bar, a capacitive sensor, and three experimental installations required to measure
squareness error and two horizontal straightness errors. Profile and squareness of the L-type steel bar are estimated, by
using the principle of the reversal method. Also, setup errors inevitable at installation, are separated from measured data
using the least square method. Multi-DOF errors of two-linear axes system are measured and analyzed, using the
suggested technique. Also, the reference mirror with flatness of 30 nm is used to verify the suggested measurement
technique. Difference between the two measurement methods is 3.25 arcsec, a value within measurement repeatability.
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Fig. 1 Reversal method schematic for the straightness error
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Fig. 3 Analysis of measured data in an experimental setup
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Table 1 Summarization of experimental results

Hm[;J;lIi':SeC fgi:glilelztz: Rfrfs:onrce Pifference
PV 232 2.15 0.17
yx RMSE 0.62 0.59 0.03
5 PV 0.77 0.70 0.07
o RMSE 0.28 0.25 0.03
Sy 108 102 3.25
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