Enhanced Piezoelectricity in Relaxor

Ferroelectrics:
A Phenomenological Approach

J. =M. Liu (X)), L. F. Wang
Email: [iujm@nju.edu.cn
ntip://pld.nju.edu.cr

Department of Physics, Nanjing University
Nanjing National Laboratory of Microstructures



OUTLINES

|ntrodiction & NVotivation
Viodel & Simulation

[RESUILS
DemalnRPatierns
ENERGV NErINS
Il ERNERCER PIEZOEIECTRICIY
EnRhanced PleZoelecticity atr ZEKro Elela
ERRanced PIeZoEIecticIty: Critical Plaenenmena

SUMIMEIR




Introduction & Motivation:

Principle

Polarization

Electrical
energy

Strain (%)

Strain

Eleciric Field (kW cm)

Mechanical
energy




Introduction & Motivation
Polarization rotation = piezoelectricity




Introduction & Motivation

Polarization rotation = first-principle calculation
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Introduction & Motivation

Relaxors = dielectric response & enhanced ferroelectricity
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Introduction & Motivation

Problems in relaxors:

1.Polarization rotation induced
piezoelectricity enhancement?

2.Ferroelectric nanoclusters induced
piezoelectricity enhancement?




Model and simulation
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Model and simulation: two-dimensional model
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Model and simulation: two-dimensional model
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Model and simulation: procedure
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Results & discussion:

Normal ferroelectrics
or

Relaxor ferroelectrics
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Results & discussion: domain patterns

Relaxors
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Results & discussion: energy terms

Phase diagram & elastic energy
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Results & discussion:

Field enhanced
piezoelectricity in relaxors




Results & discussion: enhanced piezoelectricity

90°-domain flip
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Results & discussion: enhanced piezoelectricity

90°-domain flip
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Results & discussion: enhanced piezoelectricity

90°-domain flip
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Results & discussion:

Nanocluster enhanced
piezoelectricity in relaxors




Results & discussion: enhanced piezoelectricity

Cluster size effect
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Results & discussion: enhanced piezoelectricity

Cluster size effect
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Results & discussion:

Critical phenomena in relaxors
and enhanced piezoelectricity




Results & discussion: enhanced piezoelectricity
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Results & discussion: enhanced piezoelectricity

Critical phenomena
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Results & discussion: enhanced piezoelectricity

Critical phenomena
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Results & discussion: enhanced piezoelectricity

Critical phenomena
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