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Fig. 1. XRD pattern and SEM graph of unpoled
PZT95/5 ferroelectric ceramic
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Fig. 2. The schematic graph of the experimental setup for uniaxial compression testing with DIC full field

strain measurement system.
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Fig. 3. (color online) The curve of axial and trans-
verse strain versus axial stress for unpoled PZT95/5
and Z-axis poled PZT95/5.
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Fig. 4. Schematic of domain switching and phase trans-
formation of PZT95/5 ferroelectric ceramics under uniax-
ial compression: (a) Unpoled PZT95/5; (b) Z-axial poled
PZT95/5; (c) Y-axial poled PZT95/5.
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Fig. 5. (color online) Contributions to the total strains

from lattice strain, domain switching strain and phase

transformation strain in Z-axis poled PZT95/5.
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Fig. 7. (color online) The curve of axial and transverse
strain versus axial stress for Z axial poled PZT95/5
and Y axial poled PZT95/5.
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Fig. 8. Influence of poling directions on the polariza-
tion released behaviors of PZT95/5.
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Abstract

The digital image correlation technique is used for full field measurements of axial strain and transverse strain of
PZT95/5 ferroelectric ceramics under uniaxial compression. Based on the variations of the axial strain and transverse
strain with axial stress, the effects of poling state and poling direction of PZT95/5 ferroelectric ceramics on the domain
switching and phase transformation behaviors are explored. Domain switching occurs in unpoled and Z-axis poled
PZT95/5 ferroelectric ceramics separately, while domain switching in the Y-axis poled PZT95/5 ferroelectric ceramic
is not observed. Domain switching strain in the Z-axis poled PZT95/5 ferroelectric ceramic has obvious influences
on the developments of axial strain and transverse strain, but the influence of domain switching strain in the unpoled
PZT95/5 ferroelectric ceramic is very weak, which can be attributed to the different random distribution characteristics of
domain orientation. By the strain decomposition analysis, it is proved that the domain switching and the phase transition
process can be decoupled, and domain switching strain and phase transformation strain can be distinguished successfully.
Compared with the Z-axis poled PZT95/5 ferroelectric ceramic, the unpoled PZT95/5 ferroelectric ceramic has a small
critical stress of phase transformation, while the critical stress of the Y-axis poled PZT95/5 ferroelectric ceramics is big,
which may be concluded that the domain switching behavior favors the phase transformation process. The polarization
released behavior of PZT95/5 ferroelectric ceramic also depends on the poling direction. The depolarization mechanism
of Z-axis poled PZT95/5 ferroelectric ceramic is caused by both domain switching and phase transformation, and the

Y -axis poled PZT95/5 ferroelectric ceramic is caused by only phase transformation.
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