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Non-contact Longitudinal Modal Testing of a Non-ferromagnetic Pipe Using
Magnetostrictive Patches
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ABSTRACT

Non-contact modal testing for longitudinal modes of a pipe is discussed in this work. The suggested method can generate and
measure longitudinal vibrations without mechanical contact by using the coupling phenomenon between deformation and
magnetic field, known as the magnetostrictive effect. This effect has been used to generate and measure ultrasonic waves, but
seldom used to deal with audible vibrations. In this investigation, the validity of the developed method in a typical vibration
frequency range is checked with an inconel pipe being used in nuclear power plants.
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Fig. 1 Schematics for the generation of longitudinal
vibrations using magnetostrictive effect
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Fig. 2 lllustration for the magnetostrictive patch attached
to a pipe
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Fig. 3 Schematic diagrams of (a) solenoids for static
magnetic field and dynamic magnetic field, (b) the
experimental setup
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Fig. 5 Frequency response function of a longitudinal

vibration measured by the suggested method

Table 1. Comparison of natural frequencies by the
experiments and by the theory
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Fig. 6 lllustration for the excitation points and
measurement point in the modal testing for longitudinal
modes
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