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Technology of Simultaneously Conducting Elasto-Magnetic Tensile
Stress Measurement and Magnetostrictive-based Ultrasonic Guided
Waves Inspection in Steel Strands

WU Bin, FENG Huan, LIU Xiucheng, ZHAO Na, LIU Yao, HE Cunfu
(College of Mechanical Engineering and Applied Electronics Technology, Beijing University of Technology,
Beijing 100124, China)

Abstract; A magnetization method using superimposed high- and low-frequency magnetic field was
proposed to simultaneously achieve elasto-magnetic tensile stress measurement and ultrasonic guided
waves inspection in steel strands. Two versions of experimental set-ups were constructed based on two
types of amplifiers. In the experimental set-up using KH7500 amplifier, the high frequency component of
the output signal of the integrated sensor represented magnetostrictive-based ultrasonic guided waves, and
the low frequency component carried the information of minor hysteresis loop. In the experimental set-up
using BMP —360T amplifier, the sensor employed two individual sensing coils to detect the signals of
minor hysteresis loop and ultrasonic guided waves, respectively. The experimental results obtained from
the two versions of experimental set-ups show that there is a good linear relationship between the peak
value of the low frequency induced voltage and the tensile stress. The research outcomes provide
technique for simultaneously conducting elasto-magnetic tensile stress measurement and ultrasonic guided
waves inspection in steel strands.
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Fig. 1 Experimental working principle and integrated

detection signal
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Fig.2  Characteristics of the power amplifier system
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Fig.3 Experimental system set-up
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