Investigation of PZT Actuator Applied in Microfluidic System
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ABSTRACT
With the development of ink-jet printing technology, the ejector is not only used in the traditional printing requirement, but applied
in a lot of emerging fields, such as new organic/polymer lighting emitting display, liquid crystal display, optical communication
devices, and MEMS devices etc. In many kinds of inkjet printing technology, an important type of inkjet printing technology is the
piezoelectric driven printing technology. In this report, a PZT actuator is applied to a proposed sub-micron droplet ejector. In order
to assure the workability of the ejector, the characteristics of the actuator are well investigated. With driven by a given waveform, the
actuator vibrates and the displacement and velocity transient responses at the point with maximum output displacement are
obtained by both the numerical simulation and experiment. With ANSYS numerical analysis and experiment verification, the
multi-layer PZT actuator’ s output displacement and force increases with the increase of the driven electric field for various
dimension designs. Comparing with single-layer ones, the multi-layer actuators generator higher force avoiding the twist as a beam
actuator in microfluidic application. The multilayer beam-shaped actuator bonded to a vibration plate to form an actuating module
and applied in the droplet ejector for instance.
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