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Influence of inconsistent grating periods on roll
angle measurement based on Moiré fringe

QIN Fu-lin"*, ZHANG Yao-yu', CAI Sheng'?, QIAO Yan-feng'

(1. Changchun Institute of Optics , Fine Mechanics and Physics ,
Chinese Academy of Sciences , Changchun 130033, China ;
2. Graduate University of Chinese Academy of Sciences , Beijing 100039 , China)

Abstract: With the aim to improve the measuring precision of a roll angle based on Moiré fringe method, the
influence of inconsistent periods of two gratings on the measurement precision is analyzed. From the basic cal-
culation formula of roll angle measurement based on the Moiré fringe method, the relation of inconsistent grat-
ing periods and measuring precision is discussed. It is pointed out that the grating score error and the unparal-
lel planes of two gratings are the main factors to produce inconsistent grating periods, while the former is a
more important reason. The experimental results show that when the ratio of equivalent periods of two gratings
B and measuring range are less than 1. 001 and +15'; respectively, the measuring error caused by inconsis-
tent periods can be controlled less than 1. 6" by choosing a grating period of 50 wm and the width ranges of
Moiré fringe of 1 400 —1 800 pm.
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Fig.1 Moiré fringe produced by two congruence grat-

ings
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Fig.2 Schematic representation of unparallel planes of

two gratings
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Fig.3 Relationship between line orientation of grating

and rotation axis
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Fig.5 Measuring errors when grating period and 8 are

50 pm and 1.001, respectively
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