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Study on method of monitoring facility condition using vibration power
generation of high output piezoelectric elements as power source
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The purpose of this research is to develop a method to electrically convert
the vibration generated in industrial equipment using a PZT element, drive a wireless accelerometer
using this as a power source, and monitor the operating condition of industrial equipment at a
remote location.

The results of this research are as follows. (1) In order to improve the power generation
characteristics of the PZT element, we developed a La-added PZT element and a La-added laminated PZT
element in which it were laminated. (2) Further, we developed a power supply stabilization circuit

for driving the acceleration sensor. (3) We succeeded in measuring the acceleration by applying a

vibration table vibration force and small compressor vibration to the La-added laminated PZT
elements to generate vibration power and driving a wireless acceleration sensor. As a result, we
were able to establish a self-sustaining wireless acceleration monitoring method, which is the
purpose of our research.
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Type of PZT | Piezoelectric constant | Capacitance
element ds3 (pC/N) Cr (pF)
La-doped PZT 363.6 978.9
Nb-doped PZT 321.7 898.4
Non-doped PZT 622 2118
(t=2.5mm)
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Type of PZT | Piezoelectric constant | Capacitance
element ds3 (pC/N) Cr (pF)
La PZT 1-layer 390 1067
La PZT 11-layers 4381 10982
Nb PZT 11-layers 3517 9232
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