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Influence of Excitation Frequency on
Detection Performance of Torsional Mode
Magnetostrictive Guided Wave

LI Zhinong, MENG Ning, LONG Shengrong

(Key Laboratory of Nondestructive Testing of Ministry of Education, Nanchang Hangkong University, Nanchang 330063)

Abstract: On the basis of considering the coupling of stress-magneto-acoustic multiple physical fields, the fi-
nite element numerical simulation method was used to simulate the torsional mode of magnetostrictive guided
wave on the detection of ferromagnetic pipe. The effect of excitation current frequency on the guided wave de-
tection of T mode was studied. The experiment results show that the numerical simulation and experiment test
have very good consistency. The excitation frequency has a significant effect on the detection effect, and the
amplitude of the torsional mode guided wave can be maximized by adjusting the excitation frequency. which can
realize the optimization of the performance of the magnetostrictive guided wave detection.

Keywords: ultrasonic guided wave; torsional mode; magnetostrictive effect; excitation frequency; guided

wave detection; finite element simulation
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Fig. 1 Sensor structure of torsional mode
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Tab.1 Magnetostrictive material characteristics
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Fig. 3 Particle magnetic flux density Fig. 4 Magnetic field distribution
in alternating magnetic field under coupled magnetization
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Fig. 5 Relationship between circumferential Fig. 6 Relationship between axial
displacement of particle and time displacement of particle and time
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Fig. 10 Comparison chart of experimental results and simulation results
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