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Research on a Novel Electromagnetic Induction Torque Sensor

ZHAO Hao' ,DING Lijun' ,FENG Hao'*" ,WU Xiaoyang'

(1. Nanhu Colleaege of Jiaxing University , Jiaxing Zhejiang 314001 , China ;2. Automation College of Hangzhou Dianzi University ,Hangzhou 310018 , China )

Abstract; It is important to measure the rotating machinery torque accurately for its condition monitoring and fault
diagnosis, therefore ,a new structure torque sensor based on electromagnetic induction principle is designed in this
paper. The method is to convert torsion angle produced by load torque into the angle displacement of sensor
excitation windings and output windings,the excitation windings set up pulsating flux , then output windings produce
induction potential which is proportional to the angular displacement through electromagnetic coupling. The output
characteristic of sensor is deduced,and its mathematical models are constructed,including the transfer function and
state space description. The controllability and observability of sensor are analyzed, and its asymptotic stability is
proved according to Lyapunov stability criterion. The sensor is calibrated by torsion testing machine, the
experimental results indicated the sensitivity of the sensor is2. 8 mV/(N-+m) , the maximum repeatability error is
1. 24% ,the maximum non-linear error is 0. 78% ,the maximum hysteresis error is 0. 79% .
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