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Fig. 1  Structure of piezoelectric bimorph vibrator
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Fig.2 Diagram of parameter measurement circuit
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Fig.4 Preprocessing circuit of voltage parameter measuring
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Fig.6 Measurement and display circuit
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vs driving voltage
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Fig. 10  Relation curves of voltage parameter and

flow vs driving frequency
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Comparison of predicted data and experimental data
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Flow Self-measurement Method for Single Chamber and
Single Vibrator Piezoelectric Pump

Sun Yeming'® Zeng Ping' Cheng Guangming' Huang Hecheng'
(1. College of Mechanical Science and Engineering, Jilin University, Changchun 130022, China
2. College of Mechanical Engineering, Northeast Dianli University, Jilin 132012, China)

Abstract: Aiming at the accurate fluid control and the miniaturization of piezoelectric pump system, a
flow self-measurement method for single chamber and single vibrator piezoelectric pump was proposed
based on piezoelectric self-sensing and neural network. A bimorph vibrator was applied in piezoelectric
pump acting as actuator and sensor simultaneously. Firstly, the influencing factors of flow were analyzed
using the pi theorem of hydromechanics. Secondly, the relationship between sensing piezoelectric signal
and deformation of the vibrator was studied. Then, the information of flow implicit in the sensing
piezoelectric signal was found. Thus, a prototype of the parameter measurement circuit for sensing
piezoelectric signal was made, and a BP neural network model for flow prediction was constructed by
using the parameters acquired from the circuit as the input vector. Experimental results show that the
correlation coefficient between the predicted data and the measured data is above 0.999 3, and the
maximum relative error is less than 3.46% . the results of prediction are close to the actual data. The
method proposed for flow self-measurement has a good accuracy.

Key words: Piezoelectric pump Flow Measurement Self-sensing Neural network



