
Function of Aluminum Electrolytic
Capacitors in Frequency Converters

How do aluminum electrolytic capacitors work?

Aluminum electrolytic capacitors consist of anode aluminum foil formed with aluminum oxide film on the

surface to function as the dielectric. The cathode aluminum foil functions as a collector, and the liquid

electrolyte functions as the real cathode. The electrolyte is impregnated onto a separator (spacer) paper

between both foils.

 

What affects the capacitance of aluminum electrolytic capacitors?

Capacitance depends mainly on the condition of the dielectricin aluminum electrolytic capacitors. Indeed,the

capacitance depends on the quality of the etching and the actual surface of the dielectric. Moreover,the

phenomenon of self-healing of the dielectric has an influence on the quality of the dielectric and consequently

on the capacitance.

 

What are aluminum capacitors used for?

Aluminum capacitors are often used as an energy bufferthat is capable of generating an electrical energy boost

to operate the primary function of the application. The main parameter in this application is the minimum

capacitance of the aluminum capacitor.

 

Are aluminum electrolytic capacitors a good choice?

One of the major axes of research on electrolytic capacitors is the aluminum electrolytic capacitor (AEC).

They have higher volume efficiencydue to a significantly lower minimum dielectric thickness than all the

other capacitors.

 

What materials are used for aluminum electrolytic capacitors?

The basic material of the anode for aluminum electrolytic capacitors is a foilwith a thickness of ~ 20-100 um

made of aluminum with a high purity of at least 99.99%.  This is etched (roughened) in an electrochemical

process to increase the effective electrode surface.

 

How to extend the life of aluminum electrolytic capacitors?

Consider the following to extend the life of aluminum electrolytic capacitors. qAvoid placing heat-generating

components around the capacitor or on the back side of the printed wiring board (under the capacitor).

wRemove as much heat as possible inside the electrical equipment by using a heat radiator fan or other heat

dissipation device.

Figure 4 a) temperature behavior of film capacitors [9]. b) idem for electrolytic capacitors [10] b) Effect of

frequency on the capacitance The frequency dependence is due dielectric relaxation. As a result, the

capacitance decreases with frequency. a) b) c) Figure 5 a) Ceramic Capacitance value vs frequency (NP0 is

class 1,
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Due to their substantial energy density and economical pricing, switching-mode power supplies (SMPSs)

often utilize electrolytic capacitors. However, their ability to function at low temperatures is essential for

dependable operation in several sectors, including telecommunications, automotive, and aerospace. This study

includes an experimental ...

Aluminium electrolytic capacitors are (usually) polarized electrolytic capacitors whose anode electrode (+) is

made of a pure aluminium foil with an etched surface. The aluminum forms a very thin insulating layer of

aluminium oxide ...
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10.1049/iet-pel.2011.0163 ISSN 1755-4535 On-line fault detection of aluminium electrolytic capacitors, in

step-down DC - DC converters, using input current and output voltage ripple A.M.R. Amaral1,* A.J.M.

Cardoso2,* 1 Polytechnic Institute of Coimbra, ...

Abstract: This paper presents an experimental technique that allows the determination of the equivalent circuit

of an aluminium electrolytic capacitor. The impedance of these electrolytic capacitors changes with frequency,

becoming approximately equal to a resistance near their resonance frequency.

An aluminum electrolytic capacitor consists of cathode aluminum foil, capacitor paper (separator), electrolyte,

and an aluminum oxide film, which acts as the dielectric, formed on the anode foil ...

Equipment with a high sampling rate is usually required because converter usually works at a high frequency.

This requirement will increase the cost of ESR monitoring. To address this issue, this article proposes a novel

method of estimating the ESR for an AEC. The proposed method uses an innovative compressed sensing

approach to acquire the ...

Electrolytic capacitors, particularly aluminum electrolytic capacitors, play a crucial role in various electronic

circuits. Their large capacitance, compact size, and polarity make them suitable for a wide range ...

Three basic types: aluminum, tantalum and niobium capacitors. The following table summarizes main

characteristics of electrolityc capacitors as a function of the family.

Hybrid Polymer Aluminum Electrolytic capacitors are defined by extremely low ESR and therefore highest

ripple current density which is reached by a combination of a highly conductive polymer and a liquid

electrolyte is used instead of a liquid electrolyte Typical applications for aluminum electrolytic capacitors are

in frequency converters, wind power converters, solar inverters, ...

Miao W, Liu X, Lam K, Pong PW (2019) Condition monitoring of electrolytic capacitors in boost converters

by magnetic sensors. IEEE Sens J 19(22):10393-10402. Article Google Scholar Miao W, Lam K, Pong PW
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(2019) Online monitoring of aluminum electrolytic capacitors in photovoltaic systems by magnetoresistive

sensors. IEEE Sens J 20(2):767-777

Equipment with a high sampling rate is usually required because converter usually works at a high frequency.

This requirement will increase the cost of ESR monitoring. ...

Abstract: This paper presents an experimental technique that allows the determination of the equivalent circuit

of an aluminium electrolytic capacitor. The impedance of these electrolytic ...

Normalized ESR versus frequency in solid aluminum electrolytic capacitors with axial leads. Reference ESR

at 100 Hz Reference ESR at 100 Hz Note the lower frequency range of the following axial lead design.

The capacitors used in this study are aluminum electrolytic capacitors used in a dc/dc forward type converter

to filter the output voltage. As it has been seen, the rise of the ESR increases more rapidly towards the end of

the life of the capacitor. The evolution of the ESR follows a linear inverse ESR model versus time

An aluminum electrolytic capacitor consists of cathode aluminum foil, capacitor paper (separator), electrolyte,

and an aluminum oxide film, which acts as the dielectric, formed on the anode foil surface. A very thin oxide

film formed by electrolytic oxidation (formation) offers superior dielectric constant and has rectifying

properties.
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