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Abstract

Structure and electrical properties of 0.85NaNbO;-0.15LiNbO; ((Lig,sNaggs)NbO;) ceramics were investigated as a function of sin-
tering temperature. (Liy 5Naggs)NbO; ceramics were prepared by conventional solid state processing. A main phase of the orthorhombic
perovskite structure and secondary phase of LiNbO; were confirmed for all sintered specimens. Dense (Liy 5Na,s)NbO; ceramics were
obtained at sintering temperature above 1050°C. With increasing sintering temperature, the electromechanical coupling factor (k,), piezo-
electric constant (d5;) and relative dielectric constant (&) of the sintered specimens increased, while the mechanical quality factor (Q,,)
decreased. These results are due to the increase of grain size and crystallite size of orthorhombic perovskite structure. Based on the tem-
perature dependence of &, stable piezoelectric properties were expected because no phase transition found up to 300°C. Typically, &, of
18%, dy; of 34.7 pC/N, & of 135, and O, of 62.8 were obtained for the specimens sintered at 1200°C for 5 h.
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Fig. 1. Apparent and relative densities of (Lig;5Naggs)NbO; speci-

mens sintered from 1000°C to 1200°C for 5 h.
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Fig. 2. SEM micrographs of (Lig15Naggs)NbO; specimens sintered at
different temperatures for 5 h; (a) 1000°C, (b) 1050°C, (c)
1100°C, (d) 1150°C, and (e) 1200°C.
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Fig. 3. XRD patterns of (Lig;5sNag ss)NbO; specimens sintered at dif-
ferent temperatures for 5h; (a) 1050°C, (b) 1100°C, (c)
1150°C, and (d) 1200°C.
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Table 1. Crystallite sizes of (Lig5sNaygs)NbO; specimens sintered
from 1050°C to 1200°C for 5h

Sintering Temperature (°C) Crystallite Size (nm)

1050 35.09
1100 39.75
1150 43.04
1200 46.27
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Fig. 4. Electrical properties (k,, ds;, &, and O,,) of (Lig;5sNagss)NbO;
specimens sintered from 1000°C to 1200°C for 5 h.
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Fig. 5. Temperature dependence of relative dielectric constant () of
(Lig.1sNag ss)NbO; specimens sintered at 1200°C for 5 h from
1 kHz to 1 MHz.
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