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Abstract: To research dynamic characteristics of a washer type piezoelectric six-axis force sensor in a
practical measurement, simulation method and calibration method of the mounted dynamic characteris-
tics were presented. According to the working principle and the structural characteristics of the
washer type piezoelectric six-axis force sensor, the research methods for mounted dynamic characteris-
tics of the sensor were analyzed. Then, in accordance with experiment prototype parameters of the
pre-stressed washer type piezoelectric six-axis force sensor, its numerical model was established, and
the numerical simulation method and mounted dynamic characteristics were investigated. Finally, the
dynamic calibration method for mounted resonance frequency of the sensor was developed. Experimen-
tal results indicate that the mounted resonance frequency of washer type piezoelectric six-axis force
sensor is more than 3.9 kHz, and the results of the numerical simulation method are consistent with
calibration results. The mounted resonance frequency of the sensor is superior to that of the available

technology. The proposed simulation and calibration methods can be used in the prediction and cali-
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bration of the mounted resonance frequency of this kinds of sensors.

Key words: piezoelectric six-axis force sensor; mounting;Finite Element Method(FEM) ; calibration;

dynamic characteristic
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Fig.3 Schematic diagram of sensor
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Tab.1 Parameters of sensor experiment prototype
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Fig. 4 Finite element model of sensor
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Tab. 2 Main parameters of FEM model
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Fig. 6 Photo of dynamic calibration experiment

4.1 HEWEFRZE

FEA 6 Ak BE R B A WO E R S8 S 4E )
R IR AR B SR8 1 OG5, 18 7 IR o 7 AR N YR
3/ T3 56 Bk b O A5 S A B R e b a A B
KL.GH B, HATWMER, X.Y.Z =4
FEZh A 15 5 02 h op s Jy B R AL BLC A
A XYL Z SRR A D) AR T R o
i R DVEVF A B A A R R
=X I1E”,

B 7 eSS Iy il U s

Fig. 7 Impact points of six axis dynamic force
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Fig. 8 Dynamic calibration schematic diagram of piezoelectric six-axis force sensor
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