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Grain size effects on_the dielectric phase

transition in PZT ceramics
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ABSTRACT

Based on the ferroelectric microstructural residual
stress model, the relation between grain size and residual
elastic energy was proposed. It was found that the
residual elastic energy increased with decreasing grain
size by modeling and DSC results. This residual elastic
energy change with grain size which induce the phase
transituion mode change was the cause of a diffuse phase

transition in small grain size.
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Table 1. Phase analysis, density and grain sizre of
PZT ceramics.

Specimen  Composition Density Grain size
(gor®)  (pm)
PZTS51  Pb(ZrysTigs)O;  7.65 5.8
¢/a=1.027
PZT552 7.48 119
PZT553 7.98 25.7
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Fig. 1. Diclectric constant against temperature for
various grain sizes of Pb(Zr, (Tiy )O; ceramics.
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Fig. 2. DSC measurement result.
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Table 2. Transition enthalpy (AH) and entropy(A

S) of Pb(Zrg sTig5)O; ceramics with different grain
sizes.

Specimen Transition AH AS
temperature  (cal/mol)  (cal/mol°K)
K)

PZTs51 663 16.24 0.02
PZT552 660 38.97 0.06
PZT553 663 51.96 0.08
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Fig. 3. Temperature dependence of the reciprocal
dielectric constant for different grain sizes Po(Zry 5Tiy 5)

O, ceramics.
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