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Simulation Experiment and Application of
Magneto-Elastic Sensor for Optimal Magnetization Model

Qin Zhiyong', Deng Nianchun'**

(1. School of Civil and Architectural Engineering, Guangxi University, Nanning 530004, China;
2. Guangxi Key Laboratory of Disaster Prevention and Mitigation and Engineering Safety, Nanning 530004, China)

Abstract : In order to optimize the measurement accuracy and stability of magneto-elastic sensor, and
meet requirements of bettering bridge cable stress measurement, a CCT20 penetrating magneto-elastic
cable force sensor with optimal excitation model was designed according to the magnetic characteristic
curve of steel strand and Biot-Savar law, and conducted tensile test on it. The whole process of measur-
ing the steel strand by the sensor was simulated with the finite element software. The simulation results
were basically consistent with the test results, which proved the validity of the finite element model.
Furthermore, the magnetization effect of the sensor on the steel strand was analyzed. The results show
that there is a linear relationship between the measurement results of the sensor and the tension of the
steel strand and the repeated measurement performance is better than 0. 3% F. S; In the condition of
setting excitation, the magnetic induction intensity of the measured area of the steel strand is 0. 77 T,
which is located near the maximum permeability of the steel strand. There is a best measurement effect,
and the excitation model is optimal. Later, the stress state of the cable of Xinjin River Bridge in Shantou
city is tested, and then come to the conclusion that the measurement result of CCT20 penetrating mag-
neto-elastic cable force sensor is accurate; the maximum measurement deviation is 0. 8%.
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