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Evaluation of high-frequency vibration characteristics of inverse-
magnetostrictive effect-type strain sensor
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Our laboratory reports the characteristics of an inverse-magnetostrictive effect-type vibration sensor that
detects high frequency vibrations. Our sensor has a sensitivity of 0.61 mrad/ppm when static strain is applied to it.

However, we estimate that our sensor can detect high frequency vibration without deterioration in sensitivity.
Therefore, we conducted an experiment to evaluate the capability of the sensor for high-frequency vibration detection.
As a result, it is revealed that the sensor has a sensitivity of 1.09 mrad/ppm at, in this paper, 20 kHz. It can be said
that this inverse-magnetostrictive effect-type vibration sensor has high sensitivity even in high-frequency vibration.
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Table 1 Comparison of the sensitivity of
other sensor.

Sensor Gauge factor
Piezoelectric strain sensor® 167
MEMS capacitive sensor? 430
Sensitivity
AE sensor!? 1 mV/nm
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Fig. 1 Schematics of sensor structure.
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Fig. 2 Heat treatment condition.

Fig. 3 Magnetic anisotropy changes of
magnetostrictive layers under applied stress.
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Fig. 4 Block diagram of phase-change-
detection circuit.
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Fig. 5 Setup for measurement of sensor.
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Fig. 6 Setup for carrying out experiment
with phase-change-detection circuit.
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Fig. 7 Setup for vibration experiment.
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Fig. 8 Setup for vibration experiment with
bias strain applied.
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Fig. 9 Sensor’s phase against applied strain.
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Fig. 11 Calculated vs. measured displacement.
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