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Highly Textured Piezoelectric Ceramicsby RTGG Method
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Abstract

We have proposed the reactive templated grain growth (RTGG) method, in which highly textured ceramics
are fabricated by the reaction between aligned template particles and supplementary ingredient materials.
This process produces successive grain growth during heat treatment. A regular perovskite-type structured
Biys(Na,K)osTiO; (BNKT) bulk ceramic with a preferred <100> orientation was prepared using Bi,Ti;O;,
(BiT) platelets as a reactive template. The textured BNKT ceramics exhibited higher piezoelectric properties
and alower dielectric loss than randomly oriented ceramics with the same composition. The proposed
method has been extended to bismuth layer-structured ferroel ectrics and oxide thermoel ectrics.

K q Piezodlectric, Grain orientation, Texture, Template, In-situ reaction, Tape casting,
Templated grain growth (TGG), Reactive templated grain growth (RTGG)
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Fig. 1 A quarter unit cell of bismuth layer-structured
Bi,Ti;O,, (BIT) crystal structure. Thick arrows:
directions of spontaneous polarization.
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Fig. 2 Schematic diagram of hot-forging process.
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Fig. 3 Schematic diagrams of (A) TGG and (B) RTGG method for textured ceramics.
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Fig. 5 SEM image of plate-like Bi,TizO,, (BiT)
particles prepared by a molten salt synthesis.
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Fig. 6 XRD patterns of (A) stacked tape containing
plate-like Bi, TizO4, (BiT) with the other reaction
gradients for textured perovskite, and (B) fine
BiT powder.
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Fig. 10 Electromechanical coupling coefficients of
textured and randomly oriented BNKT ceramics.
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