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Phase transition of lanthanum-doped lead zirconate titanate
ceramics during electric-field-induced domain switching
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Abstract: Variations of the peak intensities of (002) and (200) diffraction peaks (Zo2), Z200)) With the applied electric
fields were studied by in-situ X-ray diffraction method during the applications of different electric fields on the unpoled
lanthanum-doped lead zirconate titanate (PLZT) ceramics. Considering the distribution of domain orientation, the
quantitative analyses of peak intensities of /i) and I were performed. Based on the multi-peak curve fitting to the
in-situ XRD spectra, the effects of the applied electric fields on the electric-field-induced domain switching and phase
transition were preliminarily discussed. The results show that the electric-field-induced 90° domain switching occurs in
PLZT specimens under the applied electric fields, at the same time, the electric-field-induced phase transition from
tetragonal to monoclinic could also happen. The electric-field-induced domain switching and phase transition occur
competitively in different electric fields. The major process is domain switching, while the minor process is phase
transition.
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Fig. 1 Sketch of in-situ XRD setup(a) and in-situ XRD

patterns of unpoled PLZT at £ from 0 to 2000 V/mm(b)
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Fig. 2 Variations of normalized intensities of (002) and (200)

diffraction peaks with E, for unpoled PLZT specimens
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