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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 Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.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 107, Metallic and other inorganic coatings, 
Subcommittee SC 3, Electrodeposited coatings and related finishes.

A list of all parts in the ISO 24251 series can be found on the ISO website.

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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Introduction

High strength steel parts or components are broadly characterized by tensile strengths (Rm) above 
1 000 MPa and are often used in critical applications such as in bridges, engines, aircraft, where a failure 
can have catastrophic consequences. Preventing failures and managing the risk of hydrogen embrittlement 
(HE) is a fundamental consideration implicating the entire supply chain, including: the steel mill, the part 
manufacturer, the coater, the application engineer, the designer, all the way to the end user. Hydrogen 
embrittlement has been studied for decades, yet the complex nature of HE phenomena and the many variables 
make the occurrence of HE failures unpredictable. Research is typically conducted under simplified and/or 
idealized conditions that cannot be effectively translated into know-how prescribed in industry standards 
and practices. Circumstances are further complicated by specifications or standards that are sometimes 
inadequate and/or unnecessarily alarmist. Inconsistencies and even contradictions in industry standards 
have led to much confusion and many preventable HE failures. The fact that HE is very often mistakenly 
determined to be the root cause of failure as opposed to a mechanism of failure reflects the confusion.

v
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DRAFT International Standard ISO/DIS 24251-1:2024(en)

Prevention of hydrogen assisted brittle fracture of high-
strength steel components —

Part 1: 
Fundamentals and measures

1	 Scope

This document gives guidance on the prevention of hydrogen assisted brittle fracture resulting from the 
manufacturing process (internal hydrogen embrittlement (IHE)).

This document is applicable to parts or components made of high strength steels.

This document gives guidance on the relationship between material selection, manufacture including heat 
treatment, and coating.

NOTE	 For hot-dip galvanizing components see ISO 14713-2.

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.

ASTM F 519, Standard Test Method for Mechanical Hydrogen Embrittlement Evaluation of Plating/Coating 
Processes and Service Environments

ASTM F 1940, Standard Test Method for Process Control Verification to Prevent Hydrogen Embrittlement in 
Plated or Coated Fasteners

ISO 1891-2:2014, Fasteners — Terminology — Part 2: Vocabulary and definitions for coatings

ISO 2080, Metallic and other inorganic coatings — Surface treatment, metallic and other inorganic coatings — 
Vocabulary

ISO/TR 20491:2019, Fasteners — Fundamentals of hydrogen embrittlement in steel fasteners

DIN  50969-2, Vermeidung fertigungsbedingter wasserstoffinduzierter Sprödbrüche bei hochfesten Bauteilen 
aus Stahl – Teil 2: Prüfungen

3	 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 2080 and the following apply.

ISO and IEC maintain terminological 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/​

1
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3.1.1
hardness
resistance of a metal to plastic deformation, usually by indentation or penetration by a solid object (at the 
surface or in the core)

3.1.2
work hardening
increase of mechanical strength and hardness (3.1.1) when a metal is plastically deformed at ambient 
temperature (by rolling, drawing, stretching, heading, extrusion, etc.) also resulting in a decrease of ductility

3.1.3
heat treatment
process cycle (controlled heating, soaking, and cooling) of a solid metal or alloy product, to obtain a 
controlled and homogeneous transformation of the material structure and/or to achieve desired physical or 
mechanical properties

Note 1 to entry: Quenching and tempering, annealing, case hardening, and stress relief are examples of heat treatment 
for fasteners.

3.1.4
quenching and tempering
QT
heat treatment (3.1.3) process of quench hardening comprising austenitizing and fast cooling, under 
conditions such that the austenite transforms more or less completely into martensite (and possibly into 
bainite), followed by a reheat to a specific temperature for a controlled period, then cooling, in order to 
achieve the required level of physical or mechanical properties

[SOURCE: ISO/TR 20491:2019, term 3.4]

3.1.5
case hardening
thermochemical treatment process consisting of carburizing or carbonitriding followed by quenching which 
induces an increase of hardness (3.1.1) in the surface of the steel.

Note 1 to entry: This process is used often for gears, shafts, thread forming screws, self-drilling screws, etc.

3.1.6
stress relief
heat treatment (3.1.3) process by which parts or components are heated to a predetermined and controlled 
temperature followed by a slow cooling, for the purpose of reducing residual stresses induced by work 
hardening (3.1.2)

3.1.7
baking
heat treatment (3.1.3) for the purpose of hydrogen embrittlement relief after surface treatment

3.1.8
baking duration
period during which the coated material is held at specific baking temperature

3.1.9
crack
line of fracture (3.1.11) without complete separation

[SOURCE: ASTM F2078-15]

3.1.10
failure
loss of the ability of a part to perform a specified function, which in some cases can lead to complete fracture 
(3.1.11)
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