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Optimization of Electrode Structure for Macro-fiber Composites Polarization Response
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Abstract: The effect of electrode structure on the polarization field distribution of piezoelectric ceramic fibers was investigated via
the finite element simulation. It is indicated that increasing the electrode spacing and decreasing its width both are beneficial to
extend the active electric zone in the fiber and enhance the effective polarization electric field, leading to enhanced piezoelectric
properties. Furthermore, the electrode spacing can adjust the polarization more effectively rather than the width does. In addition,
macro fiber composites (MFS) were fabricated and the corresponding ferroelectric and piezoelectric properties were characterizatied.
The results show that it is an effective way to increase the polarization response of MFC and improve its piezoelectric performance
by increasing the spacing and decreasing the width of inter-digital electrode appropriately. The experimental results are consistent
with simulated data.
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Fig. 1 Schematic diagram of macro fiber composite structure
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IDE is interdigitated electrode; s¢ is fiber spacing; wy is half width of
piezofiber; w; is electrode width; s; is electrode spacing; ¢ is composite
piezofiber piece.
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Fig. 2 Schematic diagram of representative volume element
model of macro fiber composite
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Table 1 Structure parameter of representative volume element model of macro fiber composite mm
. . Half width of Half width of Composite piezofiber
Model Electrode spacing s; Electrode width w; . .
piezofiber wy epoxXy We piece t¢
Electrode width model 0.50 0.10, 0.15, 0.20, 0.25, 0.30 0.35 0.35 0.30
Electrode spacing model 0.25,0.50, 0.75, 1.00 0.10 0.35 0.35 0.30
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Fig. 3 Electric field distribution of piezoelectric fiber
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Fig. 4 Variation of the electric fields (E) of piezofiber with
electrode spacing
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