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Microstructure and Piezoelectric Properties of PMN-PNN-PZT Ceramics
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Abstract: Pb(MnysNDb2z)007(NiysNb23z)o10(Zros Tios)ossOs composition ceramics with high piezoelectric properties were
fabricated by the columbite precursor method for ultrasonic generators, and the effects of sintering temperature on
microstructure and piezoelectric properties were systematically investigated. It was found that the tetragonality of the
ceramics decreased with increase in sintering temperature. Moreover, excellent physical properties such as ds3=447 pCIN,
£=1,843, k,=0.641, and Q,=1,207 were obtained for an ultrasonic generator when the second calcination temperature and

sintering temperature were 720°C and 920°C, respectively.
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Fig. 1. (@ X-ray diffraction patterns of PMN-PNN-PZT
ceramics with sintering temperature in the 26 range of 20°~
70° and (b) enlasged X-ray diffraction paterns of
PMN-PNN-PZT ceramics with sintering temperature in the 26
range of 42°~47°.
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Fig. 2. The SEM micgraphs of the PMN-PNN-PZT ceramics
with sintering temperature (a) 900°C, (b) 920°C, (c) 940°C, and
(d) 960°C.
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Fig. 3. Density of specimens with sintering temperature.
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Fig. 4. Electromechanical coupling factor (ky) of specimens with
sintering temperature.

120, 5\
B / g

T i T f T ¥ T L T i T v T

900 910 90 90 M0 90 960
Sintering temperature [ C]

Fig. 5. Electromechania quality factor (Qm) of specimens with
sintering temperature.

2 ¥o=H MRS ALt A7l 8IS 7HR|AL
ooz, PJrerp F7iet Zoz AfgEo)

298 4 A= OE AlEe AZ7IAZEA >
ky g UERA Zojth. A2 %7F 920°C A|HOA 2T
% 0.6418 YERITE. ol2fst ZAut= ™ 2, 3094
o] XYt pxet AAUET Fof, A7 |IAZAGA
27F Z71et Ao AE

a9 5+ AlHY Ao g Z|AN FEAS

(Qm)e UERH Zlojtt AM2%7F 920°CY mho] Al
oAl 1,2072 F|HZLS UeR|QIL, 1 o]l Hap A
steict olglst Aite AMdRko] mE Tetragonality



A7 RAR 2818 =2 K], A|30d A83 pp. 496-500, 2017 8Y: £53 499

ol

Table 1. Physica properties of specimens 2nd cacined a 720°C.
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Fig. 7. Temperature dependence of dielectric constant and the
Curie temperature (T¢) with sintering temperature. 1
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