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Characteristics of Magnetostrictive Sensor for Detecting the Flaws in Pipe
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Abstract Magnetostrictive sensors which can be used effectively to detect flaws in pipe were fabricated. The optimal
conditions to obtain the maximum generation efficiency of the ultrasonic wave were established. In case of the used
steel pipe the optimal magnetic field was 250~3500e and the coil width of 15mm showed the best efficiency for
generating a wave with the frequency of 180 kHz. In the best condition, the wave can propagate further than 50m
without serious attenuation. The amplitude of the ultrasonic wave reflected from artificial flaw had a good linear

relationship to the cross-sectional area of the flaw.
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Fig. 1 Mechanism of magnetostriction
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Fig. 2 Schematic diagram of the system for
transmitting and receiving the ultrasonic
wave in a pipe using magnetostrictive
sensor
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Table 1 Specification of sensor coils
wire diameter(mm)| number of turns
TS1 0.4 32
TS2 0.4 65
RS1 0.2 67
RS2 0.2 134
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Fig. 4 Magnetic field intensity as function of
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Fig. 6 Hysteresis curve of a steel pipe
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Fig. 7 Dispersion curve of steel pipe
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Fig. 9 Shape and path of the detected waves
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