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Table 1. Conditions of starting materials and
symbols of samples
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16ml solution of
Bi(NO;); (mol/l)
NaOH (10mol/1)
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0.3 A E 1 M
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0.4 B F J N
of TiO,
0.5 C G K (@)
(mol/1)
0.6 D H L P
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Fig.1 Dimensions of cantilever type specimen
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Fig.3 Thicknesses of films deposited in several
conditions

Fig.2 Observations of substrate surface in crystallization processes.
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Fig.4 SEM images of BNT film (Sample G)
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Fig. 5 Quantitative analysis of films by EDX
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Fig. 6 XRD patterns of sample G K and O
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Fig. 7 Relative permittivity of films
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Fig. 8 Piezoelectric constant of films
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Fig. 9 Deflections of cantilever type actuator
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Effect of synthesis condition on characteristics
of hydrothermally deposited BNT
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Abstract: Thin films of lead-free piezoelectric ceramics (Bi;,Na;,)TiO;5 (abbreviated as BNT) were prepared on pure
titanium substrates by a hydrothermal method. Several properties of BNT deposited in various Bi’' and Ti*'
concentrations of starting materials were investigated using SEM, EDS and XRD. Moreover, the effects of ion
concentrations of starting materials on permittivity and piezoelectric effect of BNT films were discussed. The
crystalline of Bi,O; were more deposited on the surface of films with the increase of the concentration of Bi’". The
relationship between deflection and applied electric field was measured on cantilever type actuators made from three
deposits which had different XRD patterns. The results showed that piezoelectric effect of BNT films was dependent
on the crystallization level of BNT.

- 103 -





