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Research on Co-Location Characteristics of
Piezoelectric Cantilever Drive Sensor
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2. Hangzhou Qincheng Microelectronics Technology Co. ,Ltd. ,Hangzhou 310018, China)

Abstract: To investigate the co-location characteristics of the piezoelectric ceramic cantilever beam structure, the
variation law of current when using the piezoelectric coupled cantilever as sensor, driver and drive sensor respectively.
The difference between the co-location signal and the no-load state signal under the restricted operating conditions of the
piezoelectric cantilever beam was revealed, and the internal current change of the piezoelectric cantilever beam was
detected to achieve the co-location detection of the driving state of the piezoelectric cantilever beam. The experimental
results show that under voltage excitation, the piezoelectric cantilever beam only has a response signal with a frequency
of approximately 230 Hz under unrestricted operating conditions; when the piezoelectric cantilever beam is operating
under restricted conditions, the sampled signal has a significant response around 230 Hz and 1 640 Hz, and the error
between the simulation and experimental results is within 4% . The experimental results demonstrate that the
characteristic frequency corresponding to the change in current inside a piezoelectric ceramic cantilever beam can be
used as a determination of its operating state.

Keywords : piezoelectric cantilever beam ;co-location detection ;vibration ;self-sensing actuator
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Figure 1  Piezoelectric cantilever type and

sensor actuator type
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Table 1 Material and size of piezoelectric
cantilever beam
M £/mm P/ mm J&/mm
PZT-5H 41.000 7.200 0.245
R LT Yk 41.000 7.200 0.300
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Figure 2 Schematic and physical of

piezoelectric cantilever
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Table 2 Functional relationship between

mechanical system and circuit system
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Figure 3 Simulation circuit and current

characteristics of piezoelectric ceramics in free state
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Figure 4 Current characteristic

diagram in different states
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Figure 5 Limit equivalent model of

piezoelectric cantilever beam
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Figure 6 Co-location signal generation process
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Figure 7 Experimental process and device
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Figure 8 Sampling signal waveform under

no-load condition
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Figure 10  Signal spectrogram



.78 . B THI# Light Industry Machinery

2022 FFEE4 B

A3 FBRGESAERELER
Table 3 Experimental signal frequency

acquisition results
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PR Y —————————————— RE/ %
BV agk (FEE mE PiEASS
20 222 230 3.60 1635 1 690 3.36
40 232 230 0.87 1641 1 690 2.99
60 227 230 1.31 1638 1 690 3.17
80 234 230 1.74 1656 1 690 2.05
100 237 230 3.04 1678 1 690 1.31
120 224 230 2.61 1 654 1 690 2.78
140 241 230 4.78 1630 1 690 3.68
160 235 230 2.17 1639 1 690 3.11
180 218 230 5.22 1659 1 690 1.89
200 239 230 3.91 1 644 1 690 2.80
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