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The title ceramics (PZTNNZ) were prepared by a combination of two procedures; chelate com-

pounds-assisted coprecipitation followed by solid state reaction. The powder products thus obtained changed

into the perovskite-type PZTNNZ upon calcining at 700°C for 2h, which were then finished up to theoretical
density by sintering at 900°C for 2h. When sintered at 1,000°C for 2h, the sintered materials showed the

highest piezoelectric properties; relative dielectric constant (g33T/eg) = 4,200, planar coupling factor (kp) =
0.69 and piezoelectric constant (ds;)) = -330 x 10-12 C/N.
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Fig. 4 Transmission electron micrograph of
ZTNNZ powder fired at 700°C.
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ZTNNZ as functions of calcined
temperature from 500°C to 900°C.
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Table 1

Results of X-ray fluorescence analysis PZTNNZ prodacts.
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Fig. 7 Relation between density and sintering
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Fig. 8 Scanning electron micrograph of fracture surfaces of samples, which were sintered at 1000°C, 1100°C

and 1200°C, respectively.
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