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The Actuation and Measurement of Plate Structures
at a Specific Direction by a Magnetostrictive Transducer
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ABSTRACT

The coupling phenomenon between stress and magnetic induction, known as magnetostriction, has been
successfully applied to generate and measure elastic waves. Most applications of this phenomenon thus far, however,
are rather limited to cylindrical ferromagnetic waveguides. The main objective of this work is to develop a new patch-
type, orientation-adjustable magnetostrictive transducer that is applicable for non-cylindrical, non-ferromagnetic
waveguides. The existing patch-type transducer consisting of a ferromagnetic patch and a racetrack coil is useful to
generate elastic waves only in one specific direction once the patch is bonded to a test specimen. However, the proposed
transducer can transmit and receive elastic waves in any direction only with one patch at a given location. The proposed
magnetostrictive transducer consists of a circular nickel patch, a figure-of-eight coil, and a couple of bias permanent
magnets. Because of the unique configuration of the transducer, the propagating direction of the generated waves can be
freely controlled since the set of bias magnets and the coil is not bonded to the magnetostrictive patch. In this work, the
characteristics of the proposed transducer were investigated experimentally.
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Fig. 6 Experimental setup used to be test the performance of
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Fig. 7 Schematic diagram of the experimental arrangement,
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RAMS5000, Pre-amplifier: SR560, Oscilloscope: Lecroy
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Fig. 8 The transducer location in a 3-mm thick aluminum
plate. The arrows in the figure denote the direction of the
applied bias magnetic flux.
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Fig. 10 The experimental configuration setup to investigate the
directivity characteristics of OPMT. The arrows indicate the
direction of applied magnetic flux. (The distance from A to B’s

is 200 mm.)
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