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Dielectric and Piezoelectric Properties of (Na,K,Li)(Nb,Ta,Sb)O; Ceramics
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Abstract: In this paper, in order to develop optimum composition ceramics with excellent piezoelectric properties,
(Nag 525Ko.443L10.037)(Nby 823Sb 08 Ta0.037)O3 + 0.3 wt%Bi,0; + 0.4 wt%Fe,O; lead-free piezoelectric ceramics were synthesized

by conventional

soild-state method. The calcination temperature of columbite precursors were fabricated at

temperature range from 950C to 1,150C and sintering aids with low melting point were added to densify these

ceramics.

Effect of calcination temperature on dielectric and piezoelectric properties of ceramics were investigated.

the ceramics with B-site columbite precursors at temperature of 1,100°C obtained the optimal values of d;;=272

[pC/N], k,=0.51, Q,=102, £=978.
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(Nay 525K 0.443L10.037) (Nbo.823Sbo.08Ta0.037)O3

+ 0.3 wt% Bi,03 + 0.4 wt%Fe,O3 (1)
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Fig. 1. Enlarged X-ray diffraction patterns of specimens with

calcination temperature.
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Fig. 2. The SEM micrographs of specimens as a function of
calcination temperature : (a) 950°C, (b) 1,000C, (¢) 1,100T,

and (d) 1,150C.
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Fig. 3. Density of specimens as a function of calcination temperature.
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Fig. 4. Electromechanical coupling factor(k,) of specimens as a
function of calcination temperature.
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Fig. 5. Electromechanial quality factor(Q.) of specimens as a
function of calcination temperature.
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Fig. 6. Piezoelectric coefficient(ds;) of specimens as a function
of calcination temperature.
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Fig. 7. Temperature dependence of dielectric constant of

specimens as a function of calcination temperature.
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Table 1. Physical properties of specimens as a function of
calcination temperature.

Calcination  Density Dielectric ds3

temp. [C]  [g/em’] & constant  [pC/N] Q
950 4.45 0.44 950 233 110
1,000 4.47 0.46 912 240 108
1,100 4.56 0.51 978 272 102
1,150 4.48 0.50 1,059 260 75

AlHO A kp,7F 0.51, dss?7b 272 [pC/N], W& 4.56
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