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Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/
Figure/Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.
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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).

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of any patent 
rights identified during the development of the document will be in the Introduction and/or on the ISO list of 
patent declarations received (see www.iso.org/patents).

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.

iv

﻿
© ISO 2024 – All rights reserved

Full document details: 24/30497406 DC

https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
http://www.avadocuments.com/doc/24-30497406-dc
http://www.avadocuments.com/doc/24-30497406-dc


DRAFT International Standard ISO/DIS 5490:2024(en)

Steel — Rating and classifying nonmetallic inclusions using 
the scanning electron microscope

1	 Scope

This document specifies procedures for statistical analysis and rating of non-metallic inclusions (simplified 
into inclusions in the following) using scanning electron microscope (SEM) with energy dispersive X-Ray 
spectrometer (EDS) and automatic image analysis capabilities.

When this method is used to rate inclusions, it can produce the same ratings as ISO 4967 and is intended for 
inclusions above 2μm in rolled or forged steel products having a reduction ratio of at least 3.

When this document is used for statistical analysis, it can be applied to all size of inclusions in a variety of 
billets or rolled steels.

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 4967, Steel — Determination of content of non-metallic inclusions — Micrographic method using standard 
diagrams

ISO  15632, Microbeam analysis — Selected instrumental performance parameters for the specification and 
checking of energy-dispersive X-ray spectrometers (EDS) for use with a scanning electron microscope (SEM) or 
an electron probe microanalyser (EPMA)

ISO  16700, Microbeam analysis — Scanning electron microscopy — Guidelines for calibrating image 
magnification

ISO  22309, Microbeam analysis — Quantitative analysis using energy-dispersive spectrometry (EDS) for 
elements with an atomic number of 11 (Na) or above

ISO/TR 20580, Preparation of metallographic specimens

3	 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 4967, ISO 15362, ISO 16700, 
ISO 22309 and the following 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/​

3.1
Feret’s diameter
the distance between the two parallel lines tangent to outer boundary of the particle measured in a certain 
direction as shown in Figure 1, a parameter to describe the size of irregular particles

1
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Figure 1 — Schematic of Feret's diameter

3.2
equal-area-circle diameter
ECD
the diameter of a circle, which area is equal to the particle, a parameter to describe the size of irregular 
particles

4	 Principles

4.1	 This document specifies two methods: rating method and statistical analysis method.

4.2	 Rating method can use morphology or chemistry as the primary basis for sorting particles into types. 
When morphology is mainly used to sort inclusions with chemistry as auxiliary means, it produces the 
same ratings as ISO 4967, as illustrated in Figure 2. When agreed by mutual parties, it is also allowed to sort 
inclusions mainly according to chemistry, but use morphology as auxiliary means, as illustrated in Figure 3. 
In this case, it might produce different ratings from ISO 4967. The two rating methods are called morphology 
rating method and chemistry rating method, respectively. The rating method used shall be listed in the result.

4.3	 Statistical analysis method is used for statistics of inclusions as shown in Figure 4. This method defines 
procedures to analyze and report inclusions by arbitrary size distribution and chemical classifications. It 
may be applied in any material by appropriate choice of these classifications. Statistical analysis method 
determines and reports basic stereological measurements (for example, area fraction of sulfides or oxides, 
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