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INTERNATIONAL ELECTROTECHNICAL COMMISSION 40 

___________ 41 

CLASSIFICATION OF MAGNETIC POWDER CORES 42 

FOREWORD 43 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 44 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 45 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 46 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 47 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 48 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 49 
in the subject dealt with may participate in this preparatory work. International, governmental and non-50 
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 51 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 52 
agreement between the two organizations. 53 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 54 
consensus of opinion on the relevant subjects since each technical committee has representation from all 55 
interested IEC National Committees.  56 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 57 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 58 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 59 
misinterpretation by any end user. 60 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 61 
transparently to the maximum extent possible in their national and regional publications. Any divergence 62 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 63 
the latter. 64 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 65 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 66 
services carried out by independent certification bodies. 67 

6) All users should ensure that they have the latest edition of this publication. 68 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 69 
members of its technical committees and IEC National Committees for any personal injury, property damage or 70 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 71 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 72 
Publications.  73 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 74 
indispensable for the correct application of this publication. 75 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 76 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 77 

IEC 63299 has been prepared by IEC technical committee 51: Magnetic components, ferrite 78 
and magnetic powder materials. It is an international standard. 79 

The text of this International Standard is based on the following documents: 80 

FDIS Report on voting 
XX/XX/FDIS XX/XX/RVD 

 

Full information on the voting for the approval of this International Standard can be found in 81 
the report on voting indicated in the above table. 82 

The language used for the development of this International Standard is English. 83 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 84 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, 85 
available at www.iec.ch/members_experts/refdocs. The main document types developed by 86 
IEC are described in greater detail at http://www.iec.ch/standardsdev/publications. 87 
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The committee has decided that the contents of this document will remain unchanged until the 88 
stability date indicated on the IEC website under webstore.iec.ch in the data related to the 89 
specific document. At this date, the document will be  90 

• reconfirmed, 91 

• withdrawn, 92 

• replaced by a revised edition, or 93 

• amended. 94 
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CLASSIFICATION OF MAGNETIC POWDER CORES 95 

 

1 Scope 96 

This International Standard specifies classification rules for metallic magnetic powder cores 97 
used in inductive components fulfilling the requirements of the electronics industries. 98 

This standard addresses the following purposes for magnetic powder cores suppliers and 99 
users: 100 
– cross-reference between core materials from multiple suppliers; 101 

– assistance to users in understanding the published technical data in catalogues when 102 
comparing multiple suppliers; 103 

– guidance to users in selecting the most applicable core for each application; 104 

– establishing uniform benchmarks for suppliers for performance in new development of 105 
core material. 106 

The numerical values given in this standard are typical values of parameters of the related 107 
material. Direct translation from the material specification into the core specification is not 108 
always easy or possible. 109 

Every detailed material and core specification should be agreed upon between the user and 110 
the supplier. 111 

2 Normative references 112 

The following referenced documents are indispensable for the application of this document. 113 
For dated references, only the edition cited applies. For undated references, the latest edition 114 
of the referenced document (including any amendments) applies. 115 

IEC 60050-221, International Electrotechnical Vocabulary (IEV) – Chapter 221: Magnetic 116 
materials and components 117 

IEC 60404-1, Magnetic materials – Part 1: Classification 118 

IEC 63300, Test methods for electrical and magnetic properties of magnetic powder cores 119 

3 Terms and definitions 120 

For the purpose of this document, the terms and definitions given in IEC 60050-221, IEC 121 
60404-1 and IEC 63300. 122 

ISO and IEC maintain terminological databases for use in standardization at the following 123 
addresses:  124 

• IEC Electropedia: available at http://www.electropedia.org/ 125 

• ISO Online browsing platform: available at http://www.iso.org/obp 126 

4 Classification 127 

4.1 General 128 

Magnetic powder cores consist of a basic metallic soft magnetic powder and inorganic or 129 
organic electrically insulating additives and binders. The magnetic powder core materials may 130 
be divided into some main classes according to the composition and crystal structure of 131 
metallic magnetic powder. The relevant main classes are pure iron (Fe) powder, iron-silicon 132 
(Fe-Si) powder, iron-silicon-aluminium (Fe-Si-Al) powder, iron-nickel (Fe-Ni) powder, iron-133 
nickel-molybdenum (Fe-Ni-Mo) powder, iron-based amorphous powder (typically Fe-Si-B), 134 
and iron-based nanocrystalline (typically Fe-Cu-Nb-Si-B) powder.  135 

The subclassification of powder cores of each material is based on their (effective) initial 136 
permeability. 137 

 138 
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          A 060 139 

                Permeability code, e.g. 060 for permeability μ = 60 140 

                Powder composition code, I, K, S, H, M, A and N 141 

          I: iron 142 

          K: Fe-Si 143 

          S: Fe-Si-Al 144 

          H: Fe-Ni 145 

          M: Fe-Ni-Mo 146 

          A: Amorphous 147 

          N: Nanocrystal 148 

 149 

Magnetic powder core materials are mainly used for inductive components. The shapes 150 
produced include rings, blocks, cylinders, ellipses, E types, EQ types, EER types, U types and 151 
pot types. The shape and dimension of the cores shall be determined in the detailed 152 
specification.  153 

4.2 Iron powder core materials 154 

4.2.1 Chemical composition 155 

Iron powder cores consist of basic pure iron powder, inorganic or organic electrically 156 
insulating additives and binders.  157 

4.2.2 Characteristics 158 

A more complete definition of this material can be based on the following characteristics: 159 

– magnetic: initial permeability, saturation magnetic flux density, DC-bias characteristic, 160 
power loss density, temperature coefficient of permeability; 161 

– mechanical: density, mechanical strength, thermal conductivity. 162 

The typical magnetic properties of iron powder core materials are given in Table 1. 163 

Table 1 – Typical magnetic properties of iron powder core materials 164 

Subclasses Initial 
permeability 

Magnetic flux 
density at 
f = 50 Hz, 

H = 20 kA/m 
T 

DC-bias characteristic a 

at f = 10 kHz, B ≤ 0,5 mT 
% 

Power loss 
density at 
f = 50 kHz, 
B = 25 mT 

kW/m3 H = 8 kA/m H = 16 kA/m 

I 010 10 × (1 ± 10 %) ≥ 0,26 - ≥ 85 ≤ 40 

I 035 35 × (1 ± 10 %) ≥ 0,78 - ≥ 50 ≤ 70 

I 055 55 × (1 ± 10 %) ≥ 1,03 ≥ 43 - ≤ 100 

I 060 60 × (1 ± 10 %) ≥ 1,30 ≥ 40 - ≤ 150 

I 075 75 × (1 ± 10 %) ≥ 1,30 ≥ 25  - ≤ 150 

Note: The measuring methods for the main magnetic properties are according to International Standard IEC 
63300.The specimens are ring-cores whose dimension is Ø 26.9 mm × Ø 14.5 mm × 11.1 mm. 

a DC bias characteristic is defined as the ratio of the initial permeability of a magnetic powder core with DC bias 
magnetic field to that without DC bias magnetic field.   

4.3 Iron-silicon powder core materials 165 

4.3.1 Chemical composition 166 

Iron-silicon powder cores consist of basic iron-silicon powder, inorganic or organic electrically 167 
insulating additives and binders.  168 
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4.3.2 Characteristics 169 

A more complete definition of this material can be based on the following characteristics: 170 

– magnetic: initial permeability, saturation magnetic flux density, DC-bias characteristic, 171 
power loss density, temperature coefficient of permeability; 172 

– mechanical: density, mechanical strength, thermal conductivity. 173 

The typical magnetic properties of iron-silicon powder core materials are given in Table 2. 174 

Table 2 – Typical magnetic properties of iron-silicon powder core materials 175 

Subclasses Initial 
permeability 

Magnetic flux 
density at 
 f = 50 Hz,  

H = 20 kA/m 
T 

DC-bias characteristic a 

at f = 10 kHz, B ≤ 0,5 mT 
% 

Power loss density 
kW/m3 

H = 8 kA/m H = 16 kA/m 
f = 100 kHz,  
B = 100 mT 

f = 500 kHz,  
B = 20 mT 

K 026 26 × (1 ± 8 %) ≥ 0,62 - ≥ 75 ≤ 2200 ≤ 420 

K 040 40 × (1 ± 8 %) ≥ 0,80 - ≥ 63 ≤ 1900 ≤ 400 

K 060 60 × (1 ± 8 %) ≥ 1,03 ≥ 67 - ≤ 1700 ≤ 400 

K 075 75 × (1 ± 8 %) ≥ 1,10 ≥ 54 - ≤ 1700 ≤ 420 

K 090 90 × (1 ± 8 %) ≥ 1,16 ≥ 44 - ≤ 1900 ≤ 450 

Note: The measuring methods for the main magnetic properties are according to International Standard IEC 
63300.The specimens are ring-cores whose dimension is Ø 26.9 mm × Ø 14.7 mm × 11.2 mm. 

a DC bias characteristic is defined as the ratio of the initial permeability of a magnetic powder core with DC bias 
magnetic field to that without DC bias magnetic field.   

 
4.4 Iron-silicon-aluminum powder core materials 176 

4.4.1 Chemical composition 177 

Iron-silicon-aluminum powder cores consist of basic iron-silicon-aluminum powder, inorganic 178 
or organic electrically insulating additives and binders.  179 

NOTE  These materials are known in the industry as “Sendust”. 180 

4.4.2 Characteristics 181 

A more complete definition of this material can be based on the following characteristics: 182 

– magnetic: initial permeability, saturation magnetic flux density, DC-bias characteristic, 183 
power loss density, temperature coefficient of permeability; 184 

– mechanical: density, mechanical strength, thermal conductivity. 185 

The typical magnetic properties of iron-silicon-aluminum powder core materials are given in 186 
Table 3. 187 
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Table 3 – Typical magnetic properties of iron-silicon-aluminum powder core materials 188 

 

4.5 Iron-nickel powder core materials 189 

4.5.1 Chemical composition 190 

Iron-nickel powder cores consist of basic nickel-iron powder, inorganic or organic electrically 191 
insulating additives and binders.  192 

NOTE  These materials are known in the industry as “High Flux”. 193 

4.5.2 Characteristics 194 

A more complete definition of this material can be based on the following characteristics: 195 

– magnetic: initial permeability, saturation magnetic flux density, DC-bias characteristic, 196 
power loss density, temperature coefficient of permeability; 197 

– mechanical: density, mechanical strength, thermal conductivity. 198 

The typical magnetic properties of iron-nickel powder core materials are given in Table 4. 199 

 

 

 

 

 

 

 

 

 

 

Subclasses Initial 
permeability 

Magnetic 
flux 

density at f 
= 50 Hz, H 
= 20 kA/m 

T 

DC-bias characteristic a 

at f = 10 kHz, B ≤ 0,5 mT 
% 

Power loss density 
kW/m3 

H = 4 
kA/m 

H = 8 
kA/m 

H = 16 
kA/m 

f = 100 kHz, 
B = 100 mT 

f = 500 kHz,  
B = 20 mT 

S 026 26 × (1 ± 8 %) ≥ 0,43 - - ≥ 48  ≤ 1000 ≤ 230 

S 060 60 × (1 ± 8 %) ≥ 0,71 - ≥ 43 - ≤ 750 ≤ 230 

S 075 75 × (1 ± 8 %) ≥ 0,77 ≥ 58 - - ≤ 750 ≤ 230 

S 090 90 × (1 ± 8 %) ≥ 0,79 ≥ 51 - - ≤ 800 ≤ 260 

S 125 125 × (1 ± 8 %) ≥ 0,85 ≥ 38 - - ≤ 800 ≤ 260 

Note: The measuring methods for the main magnetic properties are according to International Standard IEC 63300. 
The specimens are ring-cores whose dimension is Ø 26.9 mm × Ø 14.7 mm × 11.2 mm. 

a DC bias characteristic is defined as the ratio of the initial permeability of a magnetic powder core with DC bias 
magnetic field to that without DC bias magnetic field.   

oSIST prEN IEC 63299:2022

iTeh STANDARD
PREVIEW

(standards.iteh.ai)
oSIST prEN IEC 63299:2022

https://standards.iteh.ai/catalog/standards/sist/f2f37f65-
f0b4-4829-afb9-355b4c0045c7/osist-pren-iec-63299-

2022


	3Wµ⁄�i=&Ù�»Ù›©ãnù��Ùâ¤øﬂYñ�l<˜GâgÆŸzH�¶ÏÇ�¬úP��¢åöCØ�šPªÒ=�@�ÑšıE ìÂgµrEu²•„+¾âêA·/Ù8ïnü±zƒå±KI>$†/!l@è¼Í÷�

