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Development and Experimentation of a Non-Contact Magnetostrictive Sensor for
the Elastic Wave Mode Selection
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ABSTRACT

Although the magnetostrictive sensors have received much attention in recent years, the investigations on the

selection of a desired mode have not been reported. The purpose of this investigation is to present a technique to

select a desired mode in a solid ferromagnetic cylinder using a non-contact magnetostrictive sensor. To achieve this

goal, we propose new bias magnet configurations to select longitudinal and flexural waves. A few experimental

results confirm the validity of the present investigation.
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Figure 1 Solenocid-type
magnetostrictive sensor

Solenoid-type

Test Specimen — e
P Magnetostrictive Sensor 1S Magnetic Field

Figure 2 Schematic diagram for the experimental setup
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Figure 3 Solenoid sensor encircled by a
solenoid-type bias electro magnet
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Figure 4 The captured wave signal with the bias field
shown in Fig. 3. The time history of the signal and its
STFT spectrogram.

Permanent Magnet for Bias Field

Magnetostrictive Sensor

Figure 5 The proposed bias field configuration
for flexural wave measurement

Bx(x=14mm) "
Figure 6 The contour of the magnetic flux fines and the its
axial component distribution at the sensing position
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Figure 7 The captured wave signal with the bias field
configuration shown in Fig. 5

- 551 -



P

 —

Test Specimen Projectile

Figure 8 The eccentric impact of the
projectile to generate the longitudinal
and flexural waves simultaneously
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Figure 10 The captured wave signal with the bias
configuration shown in Fig. 3. The longitudinal wave
signal is dominant and the flexural wave signal is almost
rejected.
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Figure 9 The resultant stress distribution as a sum of
two stress fields
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Figure 11 The captured wave signal with the bias
configuration shown in Fig. 5. The flexural wave signal is
dominant and the longitudinal wave signal is almost
rejected.
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