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Abstract

La-modified PbTiOs(PLT) thin plates were prepared for the fabrication of PLT pyroelectric IR sensors.
The effects of the preparation parameters such as the sintering temperature, the La content, and the ambient
powder quantity, on the microstructural and dieleciric properties of PLT thin plates were investigated by
X-ray diffraction, scanning electron microscope, and measurements of relative density and dielectric
properties. With an increased La content, the tetragonality c/a was decreased but the densification and the
grain size were increased, which is considered to be due to the increased Pb vacancy concentration to
maintain charge neutrality at the increased of La content. When the quantity of the ambient powder was
increased, the tetragonality was slightly increased, which is believed to be due to the reduced evaporation of
PbO. But the effect is insignificant compared to that of La content. The dielectric constant at room
temperature was increased and the Curie temperature was decreased in accordance with the decreased
tetragonality ratio ¢/a with the increase of La content. The dielectric constant and tané of 500 um thick PLT
thin plate with 10 wt% excess PbO and 10 mol% La contant sintered at 1250 ‘C for 2 hours in ambient
powder of 0.02 g/cm3 were 360 and 0.02, respectively.
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Fig. 2. XRD patterns of the ceramics sintered at
1250 C for 2 hours as a function of La
content.
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Fig. 3. Lattice constants and tetragonality ratio
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2 hours as a function of La content.
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Fig. 4. XRD patterns of the ceramics sintered at
1250 T for 2 hours as a function of

ambient powder content.
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Fig. 10. SEM micrographs of fractured surfaces of
the ceramics with (a) x=0.05, (b) x=0.10,
and (c) x=0.15 sintered at 1250 C for 2 hours.
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