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Bending phenomenon was newly observed in a single ceramic plate of BaTiO; or Pb (Zr, Ti)O; doped
with small amounts of SiO, and Al,O; or Nb;Os. The bending mode may occur by the presence of potential
barrier between silver electrode and ceramic semiconductor as a result of inhomogeneous distribution of an

electric field and inhomogeneous polarization in the oxidized surface layer.
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Fig. 2 Displacement versus applied electric field
for the sample with Ag electrode.
Displacement was mesured by contact
method using potentiometer.

a ) Non-doped BaTiO;
b) 5mol% SiO, and 2 mol% Al,0; doped
BaTiO3
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Fig. 3 Energy band structure for an n-type
semiconductive ceramic plate with metal
electrodes on both the sides.
a ) Non-voltage.
b ) When an voltage + V'is applied on the
left-hand-side electrode.
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Fig. 4 Electrode dependence of displacement-ap-
plied electric field characteristics for the
SiO,-Al,0, doped BaTiOs.
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Fig. 8 Displacement versus applied electric field
for the sample fired at 1300°C for 1 hr in
different atmosphere and cut to the plate of
0.5 mm thickness from the surface.

a ) Fired in Air and then in oxygen gas on
final stage.
b ) Fired in Air.
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Fig. 9 Resistivity as a function of distance from
surface to inside. The resistivity was
measured after the oxidized surface was
sliced. This procedure was repeatedly
done many times.
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Fig. 10 SEM micrograph of electrolytically oxidiz-
ed layer, which was oxidized at the cur-
rent density of 2 mA/cm? for 1 hr. The
0.1 at% Nb-doped BaTiQ; Sintered at
1300°C for 1 hr was used.
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