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European foreword

This document (EN 10251:2015) has been prepared by Technical Committee ECISS/TC 108 “Steel sheet and
strip for electrical applications”, the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by February 2016, and conflicting national standards shall be withdrawn
at the latest by February 2016.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN 10251:1997.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom.
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1 Scope

This European Standard is intended to define the test methods used for the determination of the following
geometrical characteristics of electrical steel sheet and strip:

— flatness;

— residual curvature;

— edge camber;

— deviation from the shearing line due to internal stresses;
— burr height of cut edges.

This European Standard applies to electrical steel sheet and strip intended for the construction of magnetic
circuits and corresponding to Clauses B2, C21 and C22 of IEC 60404-1:2000.

2 Normative references

Not applicable.

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1

flatness (wave factor)

property of a sheet or length of strip which is characterized by the wave factor, i.e. by the relation of the height
of the wave to its length

Note 1 to entry: For examples of waves, see Figure 1.

3.2
residual curvature
permanent curvature in the direction of rolling of an unwound strip

3.3

edge camber

greatest distance between a longitudinal edge of the sheet and the line joining the two ends of the measured
section corresponding to this edge

Note 1 to entry: See Figure 3.

3.4
deviation from the shearing line due to internal stresses
greatest distance between corresponding points on the two cut edges of a sheet cut longitudinally

Note 1 to entry: See Figure 4.

3.5

burr height

difference between the thicknesses measured respectively at the cut edge of the sheet and at a distance of
10 mm from this edge

Note 1 to entry: See Figure 5.



BS EN 10251:2015
EN 10251:2015 (E)

4 Test Methods
4.1 Flatness
41.1 Test specimen

The test specimen shall consist of a sheet or a length of strip, the size of which is defined in the product
standard.

4.1.2 Measuring procedure

The test specimen shall be placed on a surface table sufficiently large that the specimen does not overhang
the edges. It shall then be lifted up on one edge and allowed to fall back. The height of the maximum wave (%)
and the length of the wave (/) shall be measured with a rule graduated in millimetres (see Figure 2).

4.2 Residual curvature

421 Test specimen

The test specimen shall consist of a sample 500 mm in length and of width equal to the delivered width of the
sheet or strip. The axis of the test specimen shall be parallel to the direction of rolling of the sheet or strip.

4.2.2 Measuring procedure

The test shall consist of placing the test specimen vertically against a supporting plate. The top of the test
specimen shall be held against the supporting plate over a height of 30 mm with its convex surface facing the
plate. The distance («) between the bottom edge of the test specimen and the supporting plate shall then be
measured at the axis of the test specimen (see Figure 6). The clamping force shall be sufficient to allow the
full width of the test specimen to be in contact with the support (see in Figures 7 and 8 examples of clamping
systems).

4.3 Edge camber

4.3.1 Test specimen

The test specimen shall consist of a sheet or a length of strip, the size of which is defined in the product
standard.

4.3.2 Measuring procedure

The test specimen shall be placed on a surface table. A rule shall be placed in contact with the extremities of
the concave side and the maximum gap (e) between the edge and the rule shall be measured.

4.4 Deviation from the shearing line due to internal stresses
441 Test specimen

The test specimen shall consist of a sheet or a length of strip, the size of which is defined in the product
standard.

4.4.2 Measuring procedure

The test specimen shall be split along the central axis (middle of the width) in longitudinal direction. The two
parts, neither of which shall be turned over, shall be weighted so that they remain flat. The two cut edges shall
then be brought together again so as to give the smallest gap. The maximum distance (c) between the two cut
edges shall be measured.
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4.5 Burr height
451 Test specimen

The test specimen shall consist of a sheet or a length of strip, the size of which is defined in the product
standard. The effective length for the measurement shall be 1 m.

4.5.2 Measuring procedure

The burr height shall be determined by using a linear measuring device such as a comparator.
The device shall have the following characteristics:

— resolution : 1 um;

— uncertainty : £ 2 ym;

— axial movement of the sliding anvil shall be obtained without rotation;

— dimension of the sliding anvil : 16 mm x 8 mm;

— applied force on the sliding anvil : 4 N+ 0,2 N.

The test specimen shall be held flat on a surface table. The linear measuring device shall be rigidly fixed on a
stand so that the movement of the anvil is perpendicular to the table (see Figure 9).

The surface of contact of the sliding anvil shall be parallel to the surface table. The verification of this
parallelism can be made using a thickness of the sample. The difference in the distance from any point on the
surface of the supporting table shall not exceed 2 um. A three point adjusting surface table is necessary.

The test shall consist of measuring the thickness of the sheet at 10 mm from the cut edge (%) and the
thickness of the cut edge (%,), the sliding anvil having its larger dimension (16 mm) parallel to the cut edge
(see Figure 10).

A measurement shall be made every 50 mm, by moving the test specimen, the burr height being
characterized by the mean value of the 20 measurements and by the indication of the maximum value
obtained.

It is permissible to cut the test specimen into lengths of at least 50 mm or multiples of 50 mm. If this is done,
the cuts shall be made so that the burrs are on the same side of the sheet as the burr which is to be
measured.

During the measurements, the temperature shall be constant.

5 Testreport

The test report, when requested, shall contain the following as appropriate:

a) reference to this European Standard;

b) type and designation of the magnetic steel sheet tested;

c) one or more of the following, depending on the requirements of the product standard:

1) length (/) of wave in millimetres, to the nearest 10 mm, height (%) of wave in millimetres, to the
nearest 1 mm and wave factor (w) in percent, to the nearest 0,1 %;
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2) deviation (@) in millimetres characterizing the residual curvature, to the nearest 1 mm;
3) variation (c) from the shearing line in millimetres, to the nearest 0,1 mm;
4) distance (e) in millimetres characterizing the edge camber, to the nearest 0,1 mm;

5) arithmetic mean value and maximum value of burr height.

Key

1  surface table

2  sheet

3  rolling direction

h  height of wave (mm)
I length of wave (mm)

Figure 1 — Example of wave

A

Figure 2 — Wave factor
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Figure 3 — Verification of the edge camber

i
a) convex gap b) concave gap

Key
a rolling direction

Figure 4 — Deviation from the shearing line due to internal stresses

N

Dimensions in millimetres

h,

h

10

Figure 5 — Burr height (h)

Explanation to Figure 5: h= hy-h,
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Dimensions in millimetres
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1  graduated rule
2  testspecimen
3  clamping device
4  supporting plate

Figure 6 — Measuring device
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Figure 7 — Example of clamping system (Type A)
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Figure 8 — Example of clamping system (Type B)
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1  supporting base
2  test specimen supporting table
3  testspecimen
4 moving anvil
5 linear measuring device

Figure 9 — System for measuring burr height

Dimensions in millimetres
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1  test specimen

2 movement direction of the test specimen
3 anvil

Figure 10 — Position of the moving anvil

12



BS EN 10251:2015
EN 10251:2015 (E)

Bibliography

IEC 60404-1:2000, Magnetic materials — Part 1: Classification

13



This page deliberately left blank



This page deliberately left blank



NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

British Standards Institution (BSI)

BSI is the national body responsible for preparing British Standards and other
standards-related publications, information and services.

BSI is incorporated by Royal Charter. British Standards and other standardization
products are published by BSI Standards Limited.

About us

We bring together business, industry, government, consumers, innovators
and others to shape their combined experience and expertise into standards
-based solutions.

The knowledge embodied in our standards has been carefully assembled in
a dependable format and refined through our open consultation process.
Organizations of all sizes and across all sectors choose standards to help
them achieve their goals.

Information on standards

We can provide you with the knowledge that your organization needs
to succeed. Find out more about British Standards by visiting our website at
bsiaroun.com/standards or contacting our Customer Services team or

Knowledge Centre.

Buying standards

You can buy and download PDF versions of BSI publications, including British
and adopted European and international standards, through our website at
bsiaroun.com/shop, where hard copies can also be purchased.

If you need international and foreign standards from other Standards Development
Organizations, hard copies can be ordered from our Customer Services team.

Subscriptions

Our range of subscription services are designed to make using standards
easier for you. For further information on our subscription products go to
bsiaroun.com/subscrintions.

With British Standards Online (BSOL) you'll have instant access to over 55,000
British and adopted European and international standards from your desktop.

It's available 24/7 and is refreshed daily so you'll always be up to date.

You can keep in touch with standards developments and receive substantial
discounts on the purchase price of standards, both in single copy and subscription
format, by becoming a BSI Subscribing Member.

PLUS is an updating service exclusive to BSI Subscribing Members. You will
automatically receive the latest hard copy of your standards when they're

revised or replaced.

To find out more about becoming a BSI Subscribing Member and the benefits

of membership, please visit bsiaroun.com/shop.

With a Multi-User Network Licence (MUNL) you are able to host standards
publications on your intranet. Licences can cover as few or as many users as you
wish. With updates supplied as soon as they're available, you can be sure your
documentation is current. For further information, email bsmusales@bsigroup.com.

BSI Group Headquarters
389 Chiswick High Road London W4 4AL UK

bsi.

Revisions
Our British Standards and other publications are updated by amendment or revision.
We continually improve the quality of our products and services to benefit your

business. If you find an inaccuracy or ambiguity within a British Standard or other
BSI publication please inform the Knowledge Centre.

Copyright

All the data, software and documentation set out in all British Standards and
other BSI publications are the property of and copyrighted by BSI, or some person
or entity that owns copyright in the information used (such as the international
standardization bodies) and has formally licensed such information to BSI for
commercial publication and use. Except as permitted under the Copyright, Designs
and Patents Act 1988 no extract may be reproduced, stored in a retrieval system
or transmitted in any form or by any means — electronic, photocopying, recording
or otherwise — without prior written permission from BSI. Details and advice can
be obtained from the Copyright & Licensing Department.

Useful Contacts:

Customer Services

Tel: +44 845 086 9001

Email (orders): orders@bsigroup.com
Email (enquiries): cservices@bsigroup.com

Subscriptions
Tel: +44 845 086 9001
Email: subscriptions@bsigroup.com

Knowledge Centre
Tel: +44 20 8996 7004
Email: knowledgecentre@bsigroup.com

Copyright & Licensing
Tel: +44 20 8996 7070
Email: copyright@bsigroup.com

..making excellence a habit’


www.bsigroup.com/standards
www.bsigroup.com/shop
www.bsigroup.com/shop
www.bsigroup.com/subscriptions

	Contents Page
	European foreword
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Test Methods
	4.1 Flatness
	4.1.1 Test specimen
	4.1.2 Measuring procedure

	4.2 Residual curvature
	4.2.1 Test specimen
	4.2.2 Measuring procedure

	4.3 Edge camber
	4.3.1 Test specimen
	4.3.2 Measuring procedure

	4.4 Deviation from the shearing line due to internal stresses
	4.4.1 Test specimen
	4.4.2 Measuring procedure

	4.5 Burr height
	4.5.1 Test specimen
	4.5.2 Measuring procedure


	5 Test report
	Figure 1 — Example of wave
	Figure 2 — Wave factor
	Figure 3 — Verification of the edge camber
	Figure 4 — Deviation from the shearing line due to internal stresses
	Figure 5 — Burr height (h)
	Figure 6 — Measuring device
	Figure 7 — Example of clamping system (Type A)
	Figure 8 — Example of clamping system (Type B)
	Figure 9 — System for measuring burr height
	Figure 10 — Position of the moving anvil
	Bibliography



