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Abstract: In this paper, Pb(Mn;;sNb2s3)0.07(Ni13Nb2s3)0.10(Z105Ti05)05303 ceramics were fabricated by the conventional
solid state method to obtain excellent dielectric properties for ultrasonic generators. The effects of 2nd calcination

temperature on their microstructure and piezoelectric properties were systematically investigated. The tetragonality

increased in the ceramics when 2nd calcination temperature increased to the optimized temperature at 750°C. At that

temperature, excellent physical properties (d;;= 352 pC/N, &=

ultrasonic generator application.

1,687, k,= 0.570, Qn= 1,640) were obtained for
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Fig. 1. (a) X-ray diffraction patterns PMN-PNN-PZT ceramics
with 2nd calcination temperature in the 2 © range of 20°~60°
and (b) enlarged X-ray diffraction patterns PMN-PNN-PZT
ceramics with 2nd calcination temperature in the 2 © range of
42°~47°.
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Fig. 2. The SEM micrographs of the PMN-PNN-PZT ceramics
with 2nd calcination temperature : (a) 720°C, (b) 750°C, (c) 780°C,
(d) 810°C, and (e) 840°C.
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Fig. 3. Density of specimens with 2nd calcination temperature.
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Fig. 4. Electrotechnic coupling factor (k,) of specimens with
2nd calcination temperature.
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Fig. 5. Electrotechnic quality factor (Qm) of specimens with
2nd calcination temperature.
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Fig. 6. Piezoelectric coefficient (ds;) of specimens with 2nd
calcination temperature.
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Fig. 7. Temperature dependence of dielectric constant and the
Curie temperature (T;) with 2nd calcination temperature.

Table 1. Physical properties of specimens with 2nd calcination

temperature.

t(ejzlc)i;zttiuorz Dielectric , On ds3 Densit}y
(C) constant (pC/N)  (g/em’)
720 1,672 0.634 645 432 791
750 1,687 0.570 1,640 352 7.89
780 1,700 0.568 1,553 345 7.87
810 1,694 0.573 1,440 348 7.86
840 1,695 0.549 1,056 335 7.85
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