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INTERNATIONAL ELECTROTECHNICAL COMMISSION

TEST METHODS FOR ELECTRICAL AND MAGNETIC
PROPERTIES OF MAGNETIC POWDER CORES

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comnrising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote interna. onal
co-operation on all questions concerning standardization in the electrical and electronic fields. To this «nd «d
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technica' Re; nrts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s), Tneir
preparation is entrusted to technical committees; any IEC National Committee interested in the < Fjec: de:nt with
may participate in this preparatory work. International, governmental and non-governmental orgarii.ations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Orgcnization for
Standardization (ISO) in accordance with conditions determined by agreement between the t 1o organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as nossi.' ., an international
consensus of opinion on the relevant subjects since each technical committee has . ~pres: ntation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use a: - are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure thc* tke technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in whicn they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Comm‘..ces (ndertake to apply IEC Publications
transparently to the maximum extent possible in their national aad re nionc | publications. Any divergence between
any IEC Publication and the corresponding national or regior al pchlica'iun shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Inde renuent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, ~mp'oyees, servants or agents including individual experts and
members of its technical committees and IEC Nctic2 1l Committees for any personal injury, property damage or
other damage of any nature whatsoever rhethyr direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicatior 1:se. of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative -efe.2nces cited in this publication. Use of the referenced publications is
indispensable for the correct appi.2atic n of this publication.

IEC draws attention to the | osuibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no po.itic * ccacerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the « ate ot publication of this document, IEC had not received notice of (a) patent(s), which
may be required to imp..me: * this document. However, implementers are cautioned that this may not represent
the latest informatio. whith may be obtained from the patent database available at https://patents.iec.ch . IEC
shall not be held respc 2civle for identifying any or all such patent rights.

IEC 6330N h¢s be=n prepared by IEC technical committee 51: Magnetic components, ferrite
and magne. < powder materials. It is an International Standard.

The t~xt of this International Standard is based on the following documents:

Draft Report on voting

51/1419/CDV 51/1436/RVC

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The "colour inside" logo on the cover page of this document i1 dicates that it
contains colours which are considered to be useful for the correct uidersinding of its
contents. Users should therefore print this document using a colour priter.
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INTRODUCTION

Magnetic powder cores have the characteristics of low relative permeability, high saturated flux
density and low loss. Therefore, compared with ungapped ferrite, the equivalent impedance of
a sample of magnetic powder core is much smaller, and the magnetizing current is very large,
so the required excitation source will have both high frequency and high-power capacity, which
is difficult to obtain in practice. Moreover, the impedance angle of a magnetic powder core
under test is very close to 90°, and this results in great difficulties to obtain accurate
measurements of power loss.

The IEC 62044 series provides measuring methods of magnetic properties at low and high
excitation levels for magnetic cores made of magnetic oxides or metallic powders. Howcver,
the methods introduced in the IEC 62044 series cannot fully meet the measuiment
requirements for magnetic properties of magnetic powder cores. It is therefore useful t¢ haue a
standard for suitable measuring methods for the magnetic properties of magnetic row ler ¢ ares.

New test methods with pulse wave excitation and DC power method that -accournt for the
characteristics of magnetic power cores are introduced in this document, in adJdition to some
modifications for the traditional test methods. Also, an air core inductor w:*h si.jle winding or
dual windings is introduced in the document to verify or calibrate the accuraiy o’ test methods
for magnetic properties of magnetic powder cores, because of tk= 'iiirar groperties of an air
core inductor.
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TEST METHODS FOR ELECTRICAL AND MAGNETIC
PROPERTIES OF MAGNETIC POWDER CORES

1 Scope

This document provides the test methods for the electrical and magnetic properties of magnetic
powder cores used for inductive components in electronics equipment, switch-mode power
supplies and power conversion equipment, and introduces measuring principles, scope of
application and matters of importance for each method.

The parameters used to characterize the magnetic powder cores include: inductance factor,
effective permeability, complex relative permeability, temperature coefficient of permeability,
frequency coefficient of permeability, DC bias characteristic, power loss, and quality factor. This
document is the basis for determining the characteristic parameters of magnetic powder cores.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 63182-2, Magnetic powder cores — Guidelines on dimensions and the limits of surface
irregularities — Part 2: Ring-cores

3 Terms, definitions, abbreviated terms and symbols

3.1 Terms and definitions

No terms and definitions are listed in this document.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp

3.2 Abbreviated terms

ARV average rectification value
EPR equivalent parallel resistance
ESR equivalent series resistance
FFT fast Fourier transform

MSE modified Steinmetz equation
PWM pulse width modulation

RMS root mean square

SCR silicon controlled rectifier
SRF self-resonant frequency

ZNS zero voltage switching
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