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Abstract: This study investigated the low temperature sintering with various templates of Bi-based lead-free piezoelectric

ceramics. The effects of using CuO-coated NajsBissTi4O;s templates on the sintering behavior as well as the dielectric,

ferroelectric, and piezoelectric properties of Bij»(Nag78K022)12TiOs (BNKT) ceramics have been examined. In comparison

with the specimens sintered with the NagsBissTi4O;5s templates without CuO coating, those sintered with the CuO-coated

NaysBissTisO;5 templates showed larger template sizes as well as a larger electric field induced strain (Smax/Emax) of 422

pm/V after sintering at temperatures as low as 975°C. These results are promising for low-cost multilayer ceramic

actuator applications.
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Fig. 1. Preparation procedure of NaysBissTisO;s templates.
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Fig. 2. Procedure for CuO coating on NBiT templates.
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Fig. 3. FESEM micrographs of NagsBissTi4Oy5 templates (a)
before and (b) after CuO coating.
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Fig. 4. FESEM micrographs of polished and thermally etched surface of CuO-doped BNKT ceramics sintered with NagsBissTisOs

templates at different temperatures.
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Fig. 5. X-ray diffraction patterns of CuO-doped BNKT ceramics
sintered with NagsBisysTi4O;s templates (a) without and (b) with
CuO coating. The sintering temperature is indicated on the figure.
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Fig. 6. Temparture dependent dielectric properties of CuO-doped BNKT ceramics sintered with NagsBissTisOis templates. The samples

were sintered with templates without CuO coating for (a), (b), (c), and (d). Instead, the samples were sintered with CuO-coated
templates for (e), (f), (g), and (h). The sintering temperature was 1,025°C for (a) and (e), 1,000°C for (b) and (f), 975°C for (c) and

(g), and 950°C for (d) and (h), respectively.
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Fig. 7. Polarization vs. electric field hysteresis loops of CuO-doped
BNKT ceramics sintered with NaosBissTisOs templates. The samples
were sintered with templates without CuO coating for (a), (b), (c),
and (d). Instead, the samples were sintered with CuO-coated templates
for (e), (f), (g), and (h). The sintering temperature was 1,025°C for
(@) and (e), 1,000°C for (b) and (f), 975°C for (c) and (g), and
950°C for (d) and (h).
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Fig. 10. The normalized strain (Spa/Em) and piezoelectric constant ds;
values of CuO-doped BNKT ceramics sintered with NagsBissTisOys
templates as a functyion of sintering temperature. Two kinds of templates
were used: templates without CuO coating for samples denoted by
triangular symbols, and CuO-coated templates for samples denoted by
circular symbols.
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