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High-Performance Piezoelectric Actuators
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Piezoelectric actuators are the most widely used actuators in smart structural systems. Development of
high-performance actuator materials and devices has become an important subject because the performance of actuators is
crucial for many of their future applications. This article introduces the research on development of piezoelectric fibers
without a core, piezoelectric fibers with a metal core, functionally graded piezoelectric actuators and ceramic composite
consisting of single crystals in0 a ceramic matrix. The piezoelectric fibers without a core fabricated from a sol-powder
mixture exhibit higher performance than those fabricated using a traditional process. A new process for fabrication of
piezoelectric fibers with a metal core and the properties of the fabricated fibers are also introduced The functionally
graded piezoelectric actuators have the same function of actuation as the traditional bimorph actuators, but exhibit much
higher durability. The output force of the piezoelectric composite, consisting of single crystals and a ceramic matrix and
fabricated using a hybrid process of microwave heating and hot-process, 1s 3 three higher than that of the ceramic actuator

under the same voltage.
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Fig. 1 PZT green fibers formed by extrusion.
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Fig.2 PNN-PZT fibers after sintering.
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Fig. 4 Strain of 1-3 composites with different fibers.
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Fig. 5 Apparatus for extrusion of cored fibers.
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Fig. 8 Sensor function of the fibers.
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Fig. 9 Actuator function of the fibers.
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(b) Applied with voltage

Fig. 10 Principle of functionally graded actuators.
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(b) Traditional actuators

Fig. 11 Variation of amplitude and temperature when

excited at resonance frequency.

Fig. 12 Fabricated ceramic composite (Diameter of the
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Fig. 13  Comparison of output forces from ceramic
composite and traditional ceramic actuator.
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