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Recent studies have shown that relaxor-ferroelectric based capacitors are suitable for pulsed-power
energy-storage applications because of the high maximum polarization (P m) at the maximum applied field (E
m), low remanent polarization (P r) (and therefore slim polarization hysteresis (P-E) loop), large breakdown
strength, and fast charge ...

As an important member of the ferroelectric family, perovskite ferroelectric materials play a key role in
various kinds of modern electronic devices, such as sensors, transducers and piezoelectric actuators, while
relaxor ferroelectrics and antiferroelectrics have great significance for high-power and/or pulse power
dielectric energy storage.

The relaxor ferroelectrics as a new type of lead-free capacitor ceramic with high energy storage density has
been extensively explored. In this paper, we reported a new recipe,
(1-x)Ba0.7Sr0.3TiO3-xBi(Mg0.5Sn0.5)03, known as (1-x)BST-xBMS. The samples were prepared by
conventional solid-state reaction method with varying x (x = 0.00, 0.04, 0.08, 0.12, ...

In the past decade, efforts have been made to optimize these parameters to improve the energy-storage
performances of MLCCs. Typically, to suppress the polarization hysteresis loss, constructing relaxor
ferroelectrics (RFES) with nanodomain structures is an effective tactic in ferroelectric-based dielectrics [e.g.,
BiFeO 3 (7, 8), (Bi 0.5Na0.5TiO 3 (9, ...

The achievement of simultaneous high energy-storage density and efficiency is a long-standing challenge for
dielectric ceramics. Herein, a wide band-gap lead-free ceramic of NaNbO 3 -BaZrO 3 featuring polar
nanoregions with a rhombohedral local symmetry, as evidenced by piezoresponse force microscopy and
transmission electron microscopy, were ...

Relaxor ferroelectric (RFE) films are promising energy-storage candidates for miniaturizing high-power
electronic systems, which is credited to their high energy density (Ue) and efficiency. However, advancing
their Ue beyond 200 joules per cubic centimeter is challenging, limiting their potential for next-generation
energy-storage devices.

To propel advanced energy storage devices for high pulse power systems, overcoming the pivotal challenges
of concurrently augmenting energy storage density (W rec) and efficiency (i) in relaxor ferroelectric (RFE)
ceramics is imperative.This study delineates a stagewise collaborative optimization strategy aimed at
enhancing the energy storage property ...

Relaxor ferroelectrics are the primary candidates for high-performance energy storage dielectric capacitors. A
common approach to tuning the relaxor propertiesisto regulate ...

Remarkably, arecord-high energy density of 23.6 Jcm -3 with a high efficiency of 92% under 99 kV mm -1is
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achieved in the bulk ceramic capacitor. This strategy holds promise for enhancing overall energy-storage
performance and related functionalities in ferroelectrics.

The good stability after the charge-discharge cycles reinforces the significance of the SPE phase in
augmenting energy storage in relaxor ferroelectric materials, suggesting potential applications in high-energy
density storage devices. Dielectric ceramic capacitors are highly regarded for their rapid charge-discharge,
high power density ...

High-entropy relaxor ferroelectric ceramics for ultrahigh energy storage Article Open access 19 June 2024. ...
Energy storage performance of KNN-H relaxor ceramics.

The augmentation of energy storage properties through the engineering of relaxor ferroelectric materials has
garnered significant recognition as a promising avenue. This is commonly accomplished by the substitution at
the A/B-site within the perovskite structure, thereby disrupting the ferroelectric order and leading to a
reduction in remnant ...

Bi0.5Na0.5TiO3 (BNT) is a lead-free ferroelectric ceramic that has received much attention in recent years.
However, the pure BNT presents a tetragonal structure with considerable remanent polarization at room
temperature, which lead to its low energy storage efficiency thus limiting its application in energy storage. In
this paper, on the basis of the ...

Relaxor ferroelectric capacitors receive extensive attention for the energy storage applications due to their slim
polarization-electric field hysteresis loops. Typically, relaxor ferroelectrics can be designed through
introducing multiple heterovalent cations in the ferroelectrics to break the long-range ferroelectric order and
form polar nanoregion. Here, ...

Relaxor ferroelectric (RFE) films are promising energy-storage candidates for miniaturizing high-power
electronic systems, which is credited to their high energy density (U €) ...

Relaxor ferroelectric (Bi 0.5 Na 0.5)TiO 3-based ceramic with remarkable comprehensive energy storage
performance under low electric field for capacitor applications. Published: 17 July 2021 Volume 32, pages
21164-21177, (2021) ; Citethis article

Barium titanate (BaTiO 3, BT) is widely used in capacitors because of its excellent dielectric
properties.However, owing to its high remanent polarisation (P r) and low dielectric breakdown field strength
(E b), achievement of high energy storage performance is challenging.Herein, a systematic strategy was
proposed to reduce P r and elevate E b of BT ...

Relaxor ferroelectrics usually possess low remnant polarizations and slim hystereses, which can provide high

saturated polarizations and superior energy conversion efficiencies, thus receiving increasing interest as
energy storage materials with high discharge energy densities and fast discharge ability.
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Recently, relaxor ferroelectrics characterized by nanodomains have shown great promise as dielectrics with
high energy density and high efficiency. We demonstrate substantial enhancements of energy storage
properties in relaxor ferroelectric films with a superparael ectric design.

As mentioned above, better energy storage performances require a large difference between P max and P r,
and a high breakdown strength which could be tailored by tuning the relaxor to ferroelectric phase transition
and reduced the electric field-induced strain in multilayer capacitors .

In this study, the synergistic optimization of polarization and electric field breakdown strength (E b) is
realized by doping with highly polarized Bi 0.5 Na0.5 TiO 3 (Ps&qt; ...

In this study, we present a strain-insensitive, high elastic relaxor ferroelectric material prepared via peroxide
crosslinking of a poly(vinylidene fluoride) (PVDF)-based ...

However, the optimization of the energy-storage in BT-BiMeO 3 relaxor ferroelectric ceramics mainly focuses
on the enhancement of E b. At optimal compositions, P max corresponding to E b was typically low. ...
ferroelectric properties, energy-storage performance, and charge-discharge characteristics of the materials
were comprehensively analyzed.

Noteworthy, the dielectric relaxor or frequency dispersion behavior of the BNKT-20SSN ceramic could be
noticed around T amb, which allows for the formation of relaxor ferroelectric (asignificant ...

Relaxor ferroelectric (FE) ceramic capacitors have attracted increasing attention for their excellent
energy-storage performance. However, it is extremely difficult to achieve desirable comprehensive
energy-storage features required for industrial applications.

Consequently, an ultrahigh energy density of 139.5 J cm -3 with a high efficiency of 87.9%, and a high figure
of merit of 1153 are simultaneously achieved in the high-entropy Ba 2 Bi 4 Ti 5 O 18-based relaxor
ferroelectric. This work offers a promising avenue in materials structure design for advanced high-power
energy storage applications.

With the intensification of the energy crisis, it is urgent to vigorously develop new environment-friendly
energy storage materials. In this work, coexisting ferroelectric and relaxor-ferroelectric phases at a nanoscale
were constructed in Sr(Znl/3Nb2/3)O3 (SZN)-modified (Bi0.5Na0.5)0.94Ba0.06TiO3 (BNBT) ceramics,
simultaneously contributing to large ...

This study provides evidence that developing high-entropy relaxor ferroelectric material via equimolar-ratio
element design is an effective strategy for achieving ultrahigh energy storage characteristics. Our results also
uncover the immense potential of tetragonal tungsten bronze-type materials for advanced energy storage
applications.
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Relaxor ferroelectric ceramics with remarkable energy storage performance, which is dominantly determined
by polarization and breakdown strength, are one of the bottlenecks for next generation high/pulsed power
dielectric capacitors. ... For further comparison, Fig. 5 (e) depicts the W rec, and i of recently reported energy
storage relaxor ...

By readlizing the ergodic-state-dominated metastable relaxation structure, high energy storage performance and
temperature-insensitive structure can be achieved in relaxor ferroelectric ceramics. Taking the Bi 0.5 Na 0.5
TiO 3 -based solid solution as an example, we demonstrate the metastable relaxation structure induced by the
proportion of ...

Bismuth sodium titanate (Bi0.5Na0.5TiO3, BNT) based ferroelectric ceramic is one of the important lead free
dielectric materials for high energy storage applications due to its large polarization. Herein, we reported a
modified BNT based relaxor ferroelectric ceramics composited with relaxor Sr0.7Bi0.2TiO3 (SBT) and
ferroelectric BaTiO3 (BT), which exhibitsa....

Here a strategy is presented to address this issue by constructing a dual-phase structure through in situ phase
separation. (Bi 0.5 Na0.5)TiO 3-BaTiO 3 -based relaxor ...
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