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Abstract: A pulsed centrifugal diaphragm piezoelectric pump is introduced to effectively
coordinate the high frequency characteristics of piezoelectric materials and low frequency
characteristics of check valves in conventional piezoelectric pumps. The centrifugal force in the
swing motion of a vibrating tube is utilized to drive liquid within the tube to flow, and the
diaphragm in the pump chamber is deformed, so that the volume of the pump chamber is changed
and liquid delivery is completed by check valves. The working principle of the pump is explained,
and a dynamic model for the driving part of the pump is established to study its dynamic
characters such as resonant frequency, vibrating mode shape, centrifugal force and calculation
expression of vibrating amplitude limit. A prototype pump is fabricated to measure its characters
including admittance, pulsation, flow rate and backpressure, and to verify the correctness of
theoretic analyzes. Experimental results show that the pump can precisely hold and discharge the
volume of liquid in every pulse, and can pump deionized water at a flow rate of 6.12 ml/min
under a backpressure of 0.3 kPa with driving voltages of 560 V, vibrating frequency of
183. 74 Hz, absorbing period of 0.4 s and dispensing period of 0.1 s. The experimental results
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validate the effectiveness of the pulsed centrifugal diaphragm piezoelectric pump.

Keywords: piezoelectric pump; pulsed; centrifugal force; check valve
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