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1 INTRODUCTION. Energy storage capacitors have been extensively applied in modern electronic and power
systems, including wind power generation, 1 hybrid electrical vehicles, 2 renewable energy storage, 3 pulse
power systems and so on, 4, 5 for their lightweight, rapid rate of charge-discharge, low-cost, and high energy
density. 6-12 However, dielectric polymers ...

The energy-storage performance of dielectric capacitors is directly related to their dielectric constant and
breakdown strength [].For nonlinear dielectric materials, the polarization P increases to a maximum
polarization P max during charging. Different materials have different P max, and a large P max is necessary
for high-density energy storage. During ...

Dielectric capacitors with ultrafast charge-discharge rates and ultrahigh power densities are essential
components in power-type energy storage devices, which play pivotal roles in power converters, electrical
propulsion and pulsed power systems [[1], [2], [3]]. Among the diverse dielectric materias utilized in
capacitors, polymers, represented by biaxially oriented ...

For the sake of improving the energy storage performance at elevated temperature, it may be more important
to reduce conduction loss than that to blindly pursue high dielectric constant of dielectric materials. Energy
storage performances of representative polymer-based nanocomposites with OD nanofibers at elevated
temperature are given in Table 1.

Polyimide (PI) possesses high heat resistance and low dielectric loss, but exhibits low dielectric constant (k)
and energy storage density, which constrains its further application in the field of high-temperature energy
storage dielectric. The compounding of high-k filler and Pl can greatly improve the dielectric constant of
polymer-based dielectric composites, but it is....

Li batteries have a high energy storage density but a comparatively low power density due to their slow
discharge rates (ms). ... (LD, dP/dE remain constant) or similar quasi-linear dielectric (QLD, dP/dE not
constant but with small deviations) behavior are ideal, provided they have sufficiently high breakdown
strength. ...

In practical application, the energy storage density we need is actually the integral of discharge curves of
dielectric film materials on Y-axis, that can be represented by the shaded part in Fig. 2. Download: ... a high
dielectric constant material is defined as a material with a dielectric constant higher than that of the silicon

oxide (k ...
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