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Evaluating characteristics of strain sensor using inverse-magnetostrictive
effect caused by forced vibration
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Our laboratory has been researching the application of strain sensors using the inverse-magnetostrictive effect
to vibration sensors for the health diagnosis of aging infrastructure. The sensor is formed by FeSiB and Mo thin film
on Si substrate, and has a three-layer structure. In previous research, vibration characteristics were evaluated by free-
vibrating a sensor using a cantilever with one side of the sensor substrate fixed. As a result, a mechanical resonance
point due to the cantilever structure appeared in the evaluated characteristics. On the other hand, by applying a
stress directly to the strain sensor from the outside and causing the strain sensor to vibrate, it is considered that a
higher frequency vibration can be detected than before. Therefore, in this study, we tried to evaluate the characteristics
of the sensor as a strain sensor by bonding the sensor substrate to the piezoelectric element and forcedly vibrating it.
As a result, we were able to confirm the sensor output at frequencies below 2 kHz by forcibly vibrating the sensor.
From the above, it was shown that the reverse magnetostrictive strain sensor can be used as a vibration sensor even

at a frequency of several kHz due to the forced vibration by the piezoelectric element.
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Fig. 1 Characteristic evaluation results for free vibration?.
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Fig. 2 Schematics of sensor structure.
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Fig. 3 Magnetic anisotropy changes of magnetostrictive

layers under applied stress?.
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Fig. 5 Measurement of static and dynamic character-

istics of strain sensor using piezoelectric elements.
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Fig. 6 Measurement of static characteristic as canti-

lever structure?.
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Fig. 7T Measurement of dynamic characteristics of strain

gauge using piezoelectric elements.
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Fig. 8 Strain gauge outputs against applied voltage.
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Fig. 9 Strain difference in the longitudinal and width

directions.
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Fig. 10 Static characteristic measurement results using

piezoelectric elements.
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Fig. 11 Static characteristic measurement results using

a cantilever.
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Fig. 13 Dynamic characteristic measurement results

with piezoelectric elements.
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Fig. 14 Dynamic characteristic measurement results
with piezoelectric elements (After correction of signal

attenuation by Low-Pass Filter).
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Fig. 15 Dynamic characteristic measurement results

with piezoelectric elements using strain gauge.
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