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Fig. 1. Double P-E loop of antiferroelectrics.
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Fig. 2. Sawyer-Tower circuit.
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Fig. 3. Circuit diagram of the experimental setup for pulse
hysteresis loop.
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Fig. 4. P(t) curves of PLZST under electric field with different amplitudes: (a) 22.22 kV-cm!; (b) 31.11 kV-em %; (c) 40 kV-cm !;
(d) 53.33 kV-cm .
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Fig. 5. 10 Hz and pulse P-E curves of PLZST: (a) 22.22 kV-cm!; (b) 31.11 kV-cm ’; (c¢) 40 kV-cm!; (d) 53.33 kV-cm .
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Fig. 6. AP of PLZST under 10 Hz and pulse electric field.
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Fig. 11. Pulse discharge current curve of PLZST (with a
load resistor of 100.4 © and charging electric field of
53.33 kV-cm ).

AU 11w kb ds e th 42, i (6) 28
AT B BRI Wy
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Table 2. Energy storage properties of PLZST calculated
via different methods (53.33 kV-cm ).
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Polarization and phase transition behavior of
PbLa(Zr,Sn,Ti)O; antiferroelectric ceramics
under pulse electric field”
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(Electronic Materials Research Laboratory, Key Laboratory of the Ministry of Education, School of Electronic Science and Engineering,

Faculty of Electronic and Information Engineering, Xi’an Jiaotong University, Xi’an 710049, China)
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Abstract

In real applications, antiferroelectric (AFE) ceramics are usually subjected to a pulse electric field with fast
rising or falling speed. In the measurement of hysteresis loop at low frequency, the applied electric field has a
low changing rate. Thus, the obtained results cannot reveal the polarization nor phase transition of AFE
ceramics in real applications. In the present work, a platform to measure the pulse hysteresis loop is developed
and the polarization and phase transition of Pbyg,Lag g4[(Zro 505100 48)0.84Ti0.16]O3 (PLZST) AFE ceramics under
pulse electric field on a ps scale are investigated. The obtained results indicate that the phase transition can be
induced by pulse electric field. However, the maximum polarization decreases, the forward transition field
increases and the backward one decreases, resulting in the variation of energy storage performance. Thus, the
hysteresis loop at low frequency cannot reveal the performance of AFE ceramics under the action of a pulse

electric field. The pulse hysteresis loop is of great significance in real applications.

Keywords: antiferroelectric ceramic, polarization, antiferroelectric phase transition, pulse energy storage,

pulse hysteresis loop

PACS: 77.80.—e, 77.84.—s DOI: 10.7498/aps.69.20200209

* Project supported by the National Basic Research Program of China (Grant No. 2015CB654602).

1 Corresponding author. E-mail: xuran99@xjtu.edu.cn

127710-9


http://doi.org/10.7498/aps.69.20200209
mailto:xuran99@xjtu.edu.cn
mailto:xuran99@xjtu.edu.cn
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

