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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Technical requirements for electrical sheet metal
and strip metal used in rotating electrical machines

FOREWORD

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

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

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

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

IEC itself does not provide any attestation of conformity. Independent 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, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

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

IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

IEC TS 63573 has been prepared by IEC technical committee 2: Rotating machinery. It is a
Technical Specification.

The text of this Technical Specification is based on the following documents:

Draft Report on voting

2/2287/DTS 2/2302/RVDTS

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 Technical Specification 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/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

— reconfirmed,

— withdrawn, or

— revised.
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1 Scope

This Technical Specification defines specific requirements for materials to be used for the stator
and/or rotor core of rotating electrical machines according to the IEC 60034 series. This
document applies in addition to IEC 60404- series and is addressed to the suppliers of the raw
material (electrical sheet), to producers of magnetic cores (including a possible annealing
treatment), to electric motor manufacturers as well as to users of electrical steel. This document
does not apply to motor customers.

The objective of this document is to address the immediate needs of motor manufacturers
striving to achieve high IEC efficiency classes.

IEC TS 63573 is an independent product-specific specification focusing on rotating electrical
machines in accordance with the IEC 60034 series and can be applied as a supplement to
IEC 60404-8-4.

At the time of publication of this document it is anticipated that collaboration with IEC Technical
Committee 68 (Magnetic alloys and steels) will lead to the development of Amendment 2 to
IEC 60404-8-4:2022. This amendment is expected to clarify the relevant issues and provide a
comprehensive solution.

This Technical Specification will be withdrawn once Amendment 2 to IEC 60404-8-4:2022 is
published and takes effect, provided it addresses the identified need.

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 60404-1-1:2004, Magnetic materials - Part 1-1: Classification - Surface insulations of
electrical steel sheet, strip and laminations

IEC 60404-8-4:2022, Magnetic materials - Part 8-4: Specifications for individual materials -
Cold-rolled non-oriented electrical steel strip and sheet delivered in the fully-processed state

IEC 60404-9:2018, Magnetic materials - Part 9: Methods of determination of the geometrical
characteristics of electrical steel strip and sheet

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60404-8-4:2022 and
the following apply.

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

— |EC Electropedia: available at https://www.electropedia.org/
— IS0 Online browsing platform: available at https://www.iso.org/obp


https://www.electropedia.org/
https://www.iso.org/obp
https://standards.iteh.ai/catalog/standards/iec/3880c038-4e89-4c92-90e7-22f422e95921/iec-ts-63573-2026
https://standards.iteh.ai/catalog/standards/iec/3880c038-4e89-4c92-90e7-22f422e95921/iec-ts-63573-2026

IEC TS 63573:2026 © IEC 2026

3.1

stator core

magnetic stator core

static part of an electric machine, which is composed of high-permeability material and intended
to conduct magnetic flux

Note 1 to entry: The magnetic core is surrounded by the stator winding.

3.2

rotor core

magnetic rotor core

rotating part of an electric machine, which is composed of high permeability material and
intended to conduct magnetic flux

3.3

core stacking method

method used to join individual electric sheets to form a complete magnetic core, which can be
done among other technologies by stacking, welding, riveting, interlocking or glueing

Note 1 to entry: See also Figure B.7.

3.4

punching

shear cutting

cutting process for shaping electrical steel sheets

3.5
lasering
cutting process for shaping electrical sheets

3.6
specific total losses processing factor Pgpp (%)

factor used to represent the specific total losses deviation determined at the electrical steel
(e.g., Epstein test acc. to IEC 60404-2) in relation to the specific total losses at the magnetic
core

Pspl::ﬁx'] 00
F
S1

where

Pg, is specific total losses at the magnetic core

Pg,  is specific total losses at the electric steel (For example as a result from the Epstein test
method)
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3.7
magnetic field strength processing factor ﬁPF (%)

factor used to represent the magnetic field strength dissipation determined at the electric sheet
in relation to the magnetic field strength determined at the magnetic core

. _H,
Hpp=—%x100
PF= 5

1

where

H, is magnetic field strength at the magnetic core

Hy is magnetic field strength at the electric steel (e.g.as a result from the Epstein test
method)

3.8
specific total losses Pg (W/kg)

mass-related power loss which occurs in the electric sheet or in the magnetic core due to the
re-magnetization process in the electromagnetic alternating field

Note 1 to entry: The mass-related power loss Pg is composed of the mass-related hysteresis losses P, (W/kg) and
the mass-related eddy current losses P, (W/kg).

Note 2 to entry: See also Figure B.6.

Note 3 to entry: For calculation of Pg, see IEC 60404-2, IEC 60404-3, IEC 60404-6.

3.9

specific hysteresis power loss P, (W/kg)

power loss resulting from the frequency-dependent re-magnetization of the Weiss domains in
the electrical sheet and depends on the structure of the electrical sheet

P
Note 1 to entry: Ph=—S; Ph can be calculated or determined indirectly by measurement.
e

3.10
specific eddy current loss P, (W/kg)

losses caused by closed current paths in the laminated core which depend on the thickness of
the laminations and the material electrical resistivity

F
Note 1 to entry: Pe=?s; Pe can be calculated or determined indirectly by measurement.
h

3.1

electric sheet

single, thin (e.g., 0,5 mm) sheet, made from very low carbon alloys, cold rolled, with soft
magnetic behavior and reduced magnetic conductivity (compared to pure iron) which is joined
together with other electrical sheets by a suitable stacking process to form a magnetic core
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3.12

density p (kg/dm3)

at a given point within a three-dimensional domain of quasi-infinitesimal volume dV, scalar
quantity equal to the mass dm within the domain divided by the volume dV, thus p = dm/dV

Note 1 to entry: Mass density is an intensive quantity describing a local property of a substance.
Note 2 to entry: The concept of mass density may also be applied to the mass m in a domain D with volume V,

, , m_1
leading to the average density pav=v=vj.pd V.
p

Note 3 to entry: The coherent S| unit of mass density is kilogram per cubic meter, kg/m3. Other units are tons per
cubic meter, t/m3 (1 t/m® = 1 000 kg/m® = 1 g/cm?®), and kilogram per liter, kg/I (1 kg/l = 1 000 kg/m?3).

[SOURCE: IEC 60050-113:2011, 113-03-07]

3.13

thermal conductivity 2 (W/(m*K))

at a point fixed in a medium with a temperature field, scalar quantity A characterizing the ability
of the medium to transmit heat through a surface element containing that point: ¢ = -A grad T,
where @ is the density of heat flow rate and T is thermodynamic temperature

Note 1 to entry: In an anisotropic medium, thermal conductivity is a tensor quantity.

Note 2 to entry: The coherent Sl unit of thermal conductivity is watt per meter kelvin, W/(m-K).

[SOURCE: IEC 60050-113:2011, 113-04-38]

3.14

fully-finished

fully-processed

<electrical steel> already finally annealed and insulated

3.15

semi-finished

semi-processed

<electrical steel> without being finally annealed and non-insulated

4 Guidance on the application of the specification

This specification contains information regarding the requirements for non-grain-oriented
electrical sheets for electric machines.

Interesting technical background information related to the electric steels can be found in the
informative Annex B.

The specifications concern, among other details, requirements for the electrical sheets
regarding the specific total losses as well as the magnetic field strengths at defined magnetic
polarisation values.

These defaults are delimited by defined tolerance bands. The practically existing differences in
properties are considered by 3 gradations (Range A, Range B, Range C) of the standardised
tolerances. In addition, steel names, standardised thicknesses, specific total losses and
magnetic field strengths may be agreed individually. These must be defined between the
supplier and the customer.
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Specification value tables containing a "Specific total losses processing factor” or a "Magnetic
field strength processing factor" apply to the electrical sheet and to the magnetic core. These
factors are used to describe any changes in the properties of the electrical steel compared to
the finished magnetic core and must be agreed between the supplier and the user of the
magnetic core. As a result, the magnetic core can be delivered with consistent, defined
electromagnetic properties.

A characterisation of the electrical sheets can also be carried out via the "Grain size related
separation factor", which is explained in 6.4.

5 Designation of electrical steel material

51 General

The following code letters shall be used to identify the designation of electric sheet and strip
metal:

A Standard type, fully- finished based on IEC 60404-8-4

K Standard types, semi- finished based on IEC 60404-8-3

HP Hight permeability types

HS Hight strength electrical types

HF Hight frequency types

For the time being, the respective values for types of K, HS and HF shall be separately agreed
between supplier and buyer.

5.2 Order details
5.2.1 General

The following minimum details shall be available to the supplier for enquiries or orders.

5.2.2 Order details for electrical steel
a) Purchaser information based on IEC 60404-8-4
b) Product designation

c) Designation of the applicable standard and if necessary, designation of other binding
documents

d) Designation of the electrical steel according to IEC 60404-8-4 as well as the designation of
the electrical steel according to the steel manufacturer’s designation

e) Horizontal or vertical axis of the coils to be supplied’

f) Internal diameter of the coils

g) Type and location of sampling for the electromagnetic and mechanical test
h) Test certificate according to Clause A.1

Details of the insulation system

Details of the suitability of the insulating layer for the planned annealing process (max.
permissible annealing temperature depending on time)

k) Carbon dioxide emission data

T Horizontal: Inner hole of the coil is horizontally aligned. Vertical: Inner hole of the coil is vertical aligned.
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