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ABSTRACT

The aim of this study is to investigate the change of bending sirength and faligue strength in the unpoled
and poled Ph(Zs TDO, ferroelectrics of tetragonal, morphotropic phase boundary (MPB)Y and thombohedral com-
position in terms of mlernal siress which is measured by XREID method. Before poling treatment the highest
hending strength was found in rhombohedral composition. Alter poling treatment, the bending sirength decreas-
ed in all composibions but it decreased most remarkably in tetragomnal composition, The wost prominent de-
crease of bending strength after poling treatment in telragonal was atlributed to the occurrence of microcracks
due to high anisotropic internal stress around grain boundary winch was induced by domam alignment toward
electric leld direction in the microstructure having tetvagonality, The decrease of bending strength afler poling
m MPB and rhembohedral composition was not due to tne occurrence ol microcracks but to the increase
m tensile internal slress perpendicular to the direclion of crack propagation by domain alignment. Fatigue
strength was higher hefore poling trealment than after poling (reatment for various compositions.
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Fig. 1. Bending strength of PZT measured by 3-poini
bending lest with dilterent compositions.
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Fig. 2. Bending strength of PZT measured by 4-point
bending test with cilferent compositions.

Table 1. The Piezoeleciric Deformation after the Ele-
ctric Field (E=2x10% V/m).

PZT 48 | PZT 53

Compositions PZT 58

Piezoelectric
coelficients 96 195 121
(10" m/V)

Piezoelectric

deformation 00192 4038

(%)

Table 2. Internal Stress Measured by XRD in PZT

Ceramics. {Unit: MPa)
PZT 48 PZT 53 PZT 58
Unpoled -37 21 243
Foled (it} —-1171 — 454 — 225
Boled (L) 217 132 375
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Fig. 3. The change in X-ray diffraction patterns of tetragonal Ph{Zr; g Tioz)0s of fracture surface before and after

poling treatment: (a) unpoled condiion (Tz/Tao

=0.67), (b) fracture surface of unpoled condition {Lum/ s

=0.85), (¢ surface of direction perpendicular to electric field {loum/Tun =029 and (d) fraclure surface
of direction perpendicular to electric field (Tpm/Tgwm=0.4).
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Fig. 4. SEM micrographs of fracture surfaces after bending strength test of PZT ceramics before and after poling
treatment: (8) Pb(ZrassTion)s Ph(ZroeTiy )05 and () PhlZrossTipa)Os.
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Fig. 5. The relationship hetween stress range and fati-
gue life for the different PZT compositions.
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