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Large range and high performance grating displacement

measurement technology
LIU Lin, LIU Zhaowu, YU Hongzhu, WANG Wei, JIANG Yanxiu, JIANG Shan
SUN Yujia, JIN Siyu, LIANG Xu, BAYANHESHIG, LI Wenhao™

(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences ,
Changchun 130033, China)

Abstract: High—precision grating displacement measurement system has the advantages of nanometer repetition accuracy,
strong environmental adaptability, and easy expansion of dimensions. It can meet the measurement requirements of the precision
manufacturing industry for the integration of meter—level measurement range, submicron—level accuracy and multi-dimensional
measurement capability. It has important applications in high—end manufacturing, precision instruments and other fields. By study-
ing the parameters of the measuring grating, the size and manufacturing accuracy of the measuring grating are improved. High—
precision conical diffraction grating displacement measurement, high power subdividing steering interferometric grating displace-
ment measurement, i —shaped splicing large range grating displacement measurement and other technologies are proposed to
achieve sub—micron measurement accuracy in hundreds of millimeter measurement range. From grating fabrication to measurement
system development, theoretical analysis and technical verification are provided for improving measurement accuracy, resolution
and range.
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