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Study on Sensitivity of Piezoelectric Force Sensors Based on
Impact Method

WANG Zhen, FAN Haiting", SHI Juan, WANG Jun, LI Zheng
(Shanghai Institute of Quality Inspection and Technical Research, Shanghai 201114, China)
Abstract: In order to calibrate the dynamic sensitivity of piezoelectric force sensors under the impact force
calibration device, the drop hammer impact force model based on free-falling bodies and the horizontal mass
block impact collision model based on air-bearing suspension support was first introduced. Then, through 4th
order Butterworth low-pass filtering, the filtering smoothness of acceleration signal waveform was studied
and the filtering effects of different cut-off frequencies were compared. Finally, a comparative experiment was
conducted on the measurement of acceleration using a laser vibrometer and a standard accelerometer to
investigate the impact of the absolute acceleration measurement method and comparative measurement method
on the accuracy of dynamic sensitivity calibration of force sensors. The experimental results indicate that the
acceleration measurement of the laser vibration meter must be achieved through differential demodulation, and
a 4-order Butterworth low-pass filter with an appropriate upper cut-off frequency should be selected for filtering
and smoothing processing; The dynamic force accuracy reproduced by the absolute laser interference method

is 2%, and the dynamic force accuracy reproduced by the accelerometer comparison method is 4% ; The
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sensitivity fluctuation of laser interference absolute method calibration is smaller than that of accelerometer

comparison method calibration.

Key words: sensitivity; force sensor; calibration; dynamic characteristic; Butterworth filter
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Fig. 2 Schematic diagram of force sensor (drop hammer impact

force method)
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