
BSI Standards Publication

Evaluation of centreline segregation 
of continuously cast slabs

BS ISO 21224:2025

Full document details: BS ISO 21224:2025

http://www.avadocuments.com/doc/bs-iso-21224-2025
http://www.avadocuments.com/doc/bs-iso-21224-2025


Evaluation of centreline segregation 
of continuously cast slabs
Évaluation de la ségrégation de la ligne centrale des brames en 
coulée continue

International 
Standard

ISO 21224

First edition 
2025-12

Reference number 
ISO 21224:2025(en) © ISO 2025

National foreword

This British Standard is the UK implementation of ISO 21224:2025. 

The UK participation in its preparation was entrusted to Technical 
Committee ISE/101/7, Methods of physical and metallographic testing.

A list of organizations represented on this committee can be obtained on 
request to its committee manager.

Contractual and legal considerations

This publication has been prepared in good faith, however no 
representation, warranty, assurance or undertaking (express or 
implied) is or will be made, and no responsibility or liability is or will be 
accepted by BSI in relation to the adequacy, accuracy, completeness or 
reasonableness of this publication. All and any such responsibility and 
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the 
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with 
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are 
responsible for its correct application.

© The British Standards Institution 2025 
Published by BSI Standards Limited 2025

ISBN 978 0 539 27859 0

ICS 23.040.10; 77.140.80

Compliance with a British Standard cannot confer immunity from 
legal obligations.

This British Standard was published under the authority of the 
Standards Policy and Strategy Committee on 31 December 2025.

Amendments/corrigenda issued since publication

Date Text affected

BRITISH STANDARD

Full document details: BS ISO 21224:2025

http://www.avadocuments.com/doc/bs-iso-21224-2025
http://www.avadocuments.com/doc/bs-iso-21224-2025


Evaluation of centreline segregation 
of continuously cast slabs
Évaluation de la ségrégation de la ligne centrale des brames en 
coulée continue

International 
Standard

ISO 21224

First edition 
2025-12

Reference number 
ISO 21224:2025(en) © ISO 2025

Full document details: BS ISO 21224:2025

http://www.avadocuments.com/doc/bs-iso-21224-2025
http://www.avadocuments.com/doc/bs-iso-21224-2025


ii

ISO 21224:2025(en)

﻿
© ISO 2025 – All rights reserved

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2025
All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may 
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on 
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below 
or ISO’s member body in the country of the requester.

ISO copyright office
CP 401 • Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

Full document details: BS ISO 21224:2025

https://www.iso.org
http://www.avadocuments.com/doc/bs-iso-21224-2025
http://www.avadocuments.com/doc/bs-iso-21224-2025


ISO 21224:2025(en)

Foreword.....................................................................................................................................................................................................................................................iv
Introduction..............................................................................................................................................................................................................................................v
1	 Scope.............................................................................................................................................................................................................................................. 1
2	 Normative references.................................................................................................................................................................................................. 1
3	 Terms and definitions................................................................................................................................................................................................. 1
4	 Symbols and designations...................................................................................................................................................................................... 3
5	 Sampling and preparation...................................................................................................................................................................................... 3

5.1	 General.........................................................................................................................................................................................................................3
5.2	 Position of extraction, extend of testing and lot size.........................................................................................................4
5.3	 Preparation of samples.................................................................................................................................................................................5
5.4	 Etching and post-treatment of the samples................................................................................................................................6

6	 Test methods......................................................................................................................................................................................................................... 7
6.1	 General.........................................................................................................................................................................................................................7
6.2	 Evaluation by comparative charts (Method A)........................................................................................................................8
6.3	 Evaluation by measuring and counting (Method B)...........................................................................................................8

6.3.1	 General approach.............................................................................................................................................................................8
6.3.2	 Procedure...............................................................................................................................................................................................9

6.4	 Measuring the area of the dark zones by digital image analysis (Method C)...........................................10
7	 Test report............................................................................................................................................................................................................................11
Annex A (normative)  Comparative charts for evaluating the severity of centreline segregation 

according to Method A.............................................................................................................................................................................................12
Annex B (informative)  Example of a documentation table using Method B...................................................................... 16
Annex C (informative)  Procedure for image evaluation according to Method C........................................................... 17
Bibliography.......................................................................................................................................................................................................................................... 19

iii

﻿
© ISO 2025 – All rights reserved

Contents� Page

Full document details: BS ISO 21224:2025

http://www.avadocuments.com/doc/bs-iso-21224-2025
http://www.avadocuments.com/doc/bs-iso-21224-2025


ISO 21224:2025(en)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through 
ISO technical committees. Each member body interested in a subject for which a technical committee 
has been established has the right to be represented on that committee. International organizations, 
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely 
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described 
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types 
of ISO documents should be noted. This document was drafted in accordance with the editorial rules of the 
ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). ISO 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, ISO 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 
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions 
related to conformity assessment, as well as information about ISO's adherence to the World Trade 
Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 17, Steel, Subcommittee SC 7, Methods of testing 
(other than mechanical tests and chemical analysis).

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html.
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ISO 21224:2025(en)

Introduction

Steel pipes produced from hot-rolled semi-finished products (strip or plate) are often used for the transport 
of different media (e.g. gas, oil, process- and waste water). Slabs from the continuously casting process are 
used as blanks for the production of these precursors. The solidification of the steel results in the formation 
of centreline segregation which is inherently caused by the casting process as well as the specific composition 
of the steel alloy. Depending on the specific conditions, centreline segregation occurs to varying degrees 
of severity and can affect the final material properties as well as the properties for further processing of 
the slab[1],[2]. Several methods for quality monitoring and casting process control of steel grades for the 
production of pipes as for instance the “Mannesmann rating system” or the “dot technique” have been 
developed in the past[1],[2],[3], however, none of these methods have the status of a generally accessible 
standard or directive. In 2018, the industry standard SEP 1611 (Stahl-Eisen-Prüfblatt of German steel 
association Steel Institute VDEh)[4] was published in order to establish a first, both supplier and costumer 
independent document on evaluation methods[5]. Methods for macrostructure examination rely on the fact 
that dark zones become visible in the centreline area of a slab after macroetching has been performed.

This document includes various test methods that have been established on a practical level and that reflect 
the current state-of-the-art for the evaluation of centreline segregation using macroetching techniques 
followed by visual inspection. For this purpose, the sampling, the sample preparation, the test method, the 
evaluation of the results as well as the required documentation are specified in this document.

The severity of centreline segregation can be evaluated in the following ways, enabling the choice between 
different options, addressing the wide range of available laboratory equipment at different testing centres:

—	 evaluation by comparative charts;

—	 evaluation by measuring and counting of the dark zones using circular templates;

—	 area measurement of the dark zones by digital image analysis.

In addition to macroetching and visual inspection, a couple of further methods are available in order to 
analyse the interior quality of steel slabs using more sophisticated techniques such as electron probe 
microanalysis (EPMA), X-ray fluorescence (XRF), optical spark emission spectroscopy (OES) or ultrasonic 
testing (UT)[1], [3]. However, these will not be covered in this document, since an unambiguous correlation 
between the various methods has not been verified in general.
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International Standard ISO 21224:2025(en)

Evaluation of centreline segregation of continuously cast 
slabs

1	 Scope

This document specifies a procedure for the evaluation of centreline segregation of continuously cast slabs, 
including sampling, sample preparation and evaluation method.

This document is applicable for low carbon steel slabs for pipe production manufactured by continuous 
casting. These steels have a typical chemical composition as follows (mass percentages):

—	 C ≤ 0,12 %

—	 Mn ≤ 2,0 %

—	 Si ≤ 0,5 %

—	 Ti + Nb + V ≤ 0,2 %

The common dimensions of these slabs are in the following ranges:

—	 Slab width: 800 mm to 2 600 mm

—	 Slab thickness: 150 mm to 450 mm

The evaluation methods covered by this document are based on macroscopic etching of slab samples 
followed by visual inspection by means of human eye or camera systems.

The procedures for sampling described in 5.1 to 5.3 of this document are applicable to steels slabs in general 
(e. g. other steel grades or dimensions). However, the etching procedure (see 5.4) in combination with the 
evaluation methods described in Clause  6 have been developed especially for the application on pipeline 
steels as given above. Thus, they are not applicable to other steel grades, product types or dimensions 
without a prior validation. Any extension or modification beyond the scope of this document necessitates a 
separate agreement between producer and customer.

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.

ISO 4969, Steel — Etching method for macroscopic examination

3	 Terms and definitions

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

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

—	 ISO Online browsing platform: available at https://​www​.iso​.org/​obp

—	 IEC Electropedia: available at https://​www​.electropedia​.org/​
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