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Effect of different mounting modes on embedded
time grating measuring errors

SUN Shi-zheng” , ZHOU Qing-song, HAN Yu, HE Ze-yin

(School o f Mechatronics and Vehicle Engineering ,
Chongqing Jiaotong University , Chongging 400074, China)
* Corresponding author , E-mail ; ssz091011 @163. com

Abstract: In this study, the measurement accuracy of an embedded time-grating sensor was character-
ized for different mounting modes. Based on the sensing mechanism of the embedded time-grating sen-
sor, the effects of variations in the mounting air gap, radial mounting, and axial mounting on the
measurement accuracy of the sensor were analyzed, and the sensing measurement model was estab-
lished for different mounting modes. Simulation and experimental verifications of the mounting modes
of the sensor were performed. The simulation and experimental results showed that different mount-
ing modes influenced the measurement accuracy of the sensor, with radial mounting having the most
significant effect on the measurement error of the sensor, followed by air gap spacing and axial mount-
ing. This study has significant theoretical and practical implications in guiding the installation, minimizing the
installation errors, and improving the measurement accuracy of embedded time-grating sensors.

Key words: embedded time grating sensor; mounting modes; Installation error; measuring precision
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Fig. 1 Schematic diagram of sensor mechanical

structure
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Fig. 2 Measurement schematic diagram
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Fig. 3 Schematic diagram of installation gaps deviation
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Fig. 4 Schematic diagram of radial installation devi-

ation
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Tab.1 Air gap error analysis for different installations
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Line wave simulation results for different ra-

dial shifts
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Fig. 11 Error curve for different axially offsets
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Fig. 13 Error curve of different installation gaps
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Tab. 4 Error analysis of different installation gaps
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Tab.5 Error analysis of radial installation
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Fig. 15 Error curve of axially installation
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Tab. 6 Error analysis of axially installation
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