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Development of a new concept magnetostrictive transducer
for damage detection of plate structures
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ABSTRACT

An E-OPMT(Electronically—controllable OPMT) was developed as an alternative of OPMT which could adjust
the direction of the generated guided waves in a plate manually. The key idea of controlling the wave
direction electronically is based on a few sets of axisymmetric figure—of-eight coils and the magnet which is
located for making static omni—directionally biasing magnetic field over the patch. However, in order to explain
wave phenomenon generated by this transducer, a new approach is required because there are various
combinations between static biasing magnetic field and dynamic actuating magnetic field on the patch, not
similar to OPMT. In this paper, the experiments were performed to understand characteristics of E-OPMT and
the new theoretical analysis was set up for explaining the result.
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Fig. 2 Schematic diagram of an E-OPMT

Aluminium plate o

e/ | Receiver

< Tlamduc‘er
| :osear
Function || Power | Pre—Amplifier H Oscilloscope |
Generator | | Amplifier

Fig. 3 Experimental Setup for the investigation of
the radiation pattern of an E-OPMT
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Fig. 4 Radiation pattern of the SO Lamb wave mode
for various values of 6 (dots: experimental results,
solid lines: theoretical results)
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