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Abstract

Piezoelectric Fiber Composites with Interdigitated Electrodes (PFCIDE) were previously introduced as an
alternative to monolithic wafers with conventional electrodes for applications of structural actuation. This paper is an
investigation into the performance improvement of piezoelectric fiber composite actuators by changing the matrix
material. This paper presents a modified micro-electromechanical model of a piezoelectric fiber/piezopolymer matrix
composite actuator with interdigitated electrodes (PFPMIDE).

Various concepts from different backgrounds including three-dimensional linear elastic and dielectric theories have
been incorporated into the present linear piezoelectric model. The rule of mixture and the modified method to calculate
the effective properties of fiber composites are extended to apply to the PFPMIDE model. The new model is validated
comparing with available experimental data and other analytical results.
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Fig. 5 Effective piezoelectric constants of a PZT SH
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Tablel. Properties of composite materials

Fig. 3 Effective stiffness of a PZT SH fiber/hybrid

matrix actuator
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PZT Co- Hybrid  Epoxy

5H polymer matrix{9]

fibers
CE (Gpa) 127 7.98 8.15 5.14
CE(Gpa) 802 5.10 4.01 2.77
C:t (Gpa) 847 5.10 4.01 2.1
ct (Gpa) 117 7.98 8.15 5.14
e, (c/m?) -442 005 0 0
e, (c/m?) 155  0.19 0 0
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composite actuators
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