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New structural design of torque sensor based on optical fiber

ZHANG Zhanpeng', BAI Suping"? YAN Yufeng"*
(1. School of Opto-Electronic Engineering, Changchun University of Science and Technology, Changchun 130022, China;
2. National Demonstration Center for Experimental Opto-Electronic Engineering Education,

Changchun University of Science and Technology, Changchun 130022, China)

Abstract: In order to achieve a high-precision measurement of torque, based on the principle of fiber strain measuring torque, a
new type of torque measuring sensor is proposed. Using a spoke-type structural design, the phase difference between the refer-
ence fiber at the fixed beam and the measuring fiber at the transfer beam can be obtained. By establishing the mathematical rela-
tionship between phase difference and torque, the torque value can be calculated directly, so as to realize the measurement of
torque. The finite element analysis method is adapted to carry out simulation research to further determine the mathematical rela-
tionship between torque and phase difference, and provide a theoretical model for the new structure of the torque sensor. The er-
ror analysis shows that the torque measurement error induced by the structure is about +0.115N -m, which proves that the struc-
ture meets the measurement principle requirements of the optical fiber and can realize the torque measurement.
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