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Foreword

[SO (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 document should be noted. This document was drafted in accordance with the editorial rules of the
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO 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) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 44, Welding and allied processes, Subcommittee
SC 5, Testing and inspection of welds, in collaboration with the European Committee for Standardization
(CEN) Technical Committee CEN/TC 121, Welding and allied processes, in accordance with the Agreement on
technical cooperation between ISO and CEN (Vienna Agreement).

This fourth edition cancels and replaces the third edition (ISO 17635:2016), which has been technically
revised.

The main changes are as follows:

— references updated;

— phased-array ultrasonic technique (UT-PA) for thin-walled steel components added;
— ultrasonic technique using total focusing technique (UT-TFM) added;

— Table 1 and Table 3 modified;

— Annex C reintroduced based on a version in ISO 17635:2010 and a flowchart added.

Any feedback or questions on this document should be directed to the wuser’s
national standards body. A complete listing of these bodies <can be found at
www.iso.org/members.html. Official interpretations of ISO/TC 44 documents, where they exist, are
available from this page: https://committee.iso.org/sites/tc44/home/interpretation.html.

Licensing and use terms

The ISO publications, as well as any updates and/or corrections, and any intellectual property or other rights
pertaining thereto, are owned by ISO. ISO publications are licensed, not sold. Nothing in this document shall
operate to assign or transfer any intellectual property rights from ISO to the user. The ISO publications are
protected by copyright law, database law, trademark law, unfair competition law, trade secrecy law, or any
other applicable law, as the case may be. Users acknowledge and agree to respect ISO’s intellectual property
rights in the ISO publications.
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The use of SO publications is subject to the terms and conditions of the applicable licensing agreement.

ISO publications are provided under different licensing agreement types (“License Type”) allowing a non-
exclusive, non-transferable, limited, revocable right to use/access the ISO publications for one or more of the
following purposes described below (“Purpose”), which may be internal or external in scope. The applicable
Purpose(s) must be captured in the licensing agreement.

a) License Type:

i. a single registered end-user license (watermarked in the user’s name) for the specified Purpose.
Under this license the user cannot share the ISO Publication with anyone, including on a network;

ii. anetworklicense for the specified Purpose. The network license may be assigned to either unnamed
concurrent end-users or named concurrent end-users within the same organization.

b) Purpose:

i. Internal Purpose: internal use only within user’s organization, including but not limited to own
implementation (“Internal Purpose”).

The scope of permitted internal use is specified at the time of purchase or through subsequent
agreement with ISO, the ISO member body in the user’s country, any other ISO member body or an
authorized third-party distributor, including any applicable internal reproduction rights (such as
internal meetings, internal training programs, preparation of certification services, integration or
illustration in internal manuals, internal training materials, and internal guidance documents). Each
internal use must be explicitly specified in the purchase order, and specific fees and requirements
will apply to each permitted use.

ii. External Purpose: external use, including but not limited to:
— testing services
— inspection services
— certification services
— auditing services
— consulting services
— training services
— software development and other digital platform or software-enabled digital services; and

any other services or activities conducted by the user or users’ organization to third parties, whether
for commercial or non-commercial purposes (“External Purpose”).

The scope of permitted external use is specified at the time of purchase or through subsequent agreement
with ISO, the ISO member body in user’s country, any other ISO member body or an authorized third-
party distributor, including any applicable external reproduction rights (e.g. in publications, products, or
services marketed and sold by user/user’s organization). Each external use must be explicitly specified
in the purchase order, and specific fees and requirements will apply to each permitted use.

Unless users have been granted reproduction rights according to the above provisions, they are not granted
the right to share or sub-license the ISO publications in- or outside their organization for either Purpose. If
users wish to obtain additional reproduction rights for ISO publications or their content, users may contact
[SO or the ISO member body in their country to explore their options.

In case the user or the user’s organization is granted a license for the External Purpose of providing any of
the following services to third parties:

— testing services

— inspection services
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— certification services
— auditing services
— consulting services

the user or user’s organization agrees to verify that the third party receiving such services has obtained a
license for its own implementation of the ISO Standard being used from the ISO member body in their country,
any other ISO member body, ISO or an authorized third-party distributor. This verification obligation shall
be included in the applicable license agreement obtained by the user or user’s organization.

The ISO publications shall not be disclosed to third parties, and Users shall use them solely for the purpose
specified in the purchase order and/or applicable licensing agreement. Unauthorized disclosure or use of
[SO publications beyond the licensed purpose is prohibited and may result in legal action.

Use restrictions

Except as provided for in the applicable License Agreement and subject to a separate license by ISO, the ISO
member body in the user’s country, any other ISO member body or an authorized third-party distributor,
users are not granted the right to:

— use the ISO Publications for any purpose other than the Purpose;
— grant use or access rights to the ISO Publications beyond the License Type;
— disclose the ISO Publications beyond the intended Purpose and/or License Type;

— sell,lend, lease, reproduce, distribute,import/exportor otherwise commercially exploit ISO Publication(s).
In the case of joint standards (such as ISO/IEC standards), this clause shall apply to the respective joint
copyright ownership;

— assign or otherwise transfer ownership of the ISO Publications, in whole or in fragments, to any third party.

Regardless of the License Type or Purpose for which users are granted access and use rights for ISO
publications, users are not permitted to access or use any ISO publications, in whole or in fragments, for
any machine learning and/or artificial intelligence and/or similar purposes, including but not limited to
accessing or using them (i) as training data for large language or similar models, or (ii) for prompting or
otherwise enabling artificial intelligence or similar tools to generate responses. Such use is only permitted
if expressly authorized through a specific license agreement by the ISO member body in the requester’s
country, another ISO member body, or ISO. Requests for such authorization may be considered on a case-
by-case basis to ensure compliance with intellectual property rights. For the avoidance of doubt, users
cannot claim the benefit of copyright exception of Article 4 of the Directive (EU) 2019/790 of the European
Parliament and of the Council of 17 April 2019 on copyright and related rights in the Digital Single Market,
for the purpose of text and data mining on ISO Publications, as ISO hereby opts out of this exception.

If ISO, or the ISO member body in the user’s country, has reasonable doubt that users are not compliant with
these terms, it may request in writing to perform an audit, or have an audit performed by a third-party
auditor, during business hours at user’s premises or via remote access.
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Non-destructive testing of welds — General rules for metallic
materials

1 Scope

This document gives guidelines for the choice of non-destructive testing (NDT) methods for welds in metals
and for the evaluation of the results for quality control purposes, based on quality requirements, material,
weld thickness, welding process and extent of testing.

This document also specifies general rules and standards to be applied to the different types of testing, for
the selection of the method, the techniques and the acceptance levels.

Acceptance levels cannot be a direct interpretation of the quality levels defined in ISO 5817 or ISO 10042.
They are linked to the overall quality of the produced batch of welds.

The requirements specified in this document for acceptance levels for NDT conform with quality levels
stated in ISO 5817 or ISO 10042 (moderate, intermediate, stringent) only on a general basis and not in detail
for each indication.

Annex A gives correlations between quality levels, testing levels and acceptance levels for specific testing
techniques.

Annex B gives an overview on specific testing techniques of standards linked to quality levels, acceptance
levels and testing methods.

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 3452-1, Non-destructive testing — Penetrant testing — Part 1: General principles

IS0 4761:2021, Non-destructive testing of welds — Phased array ultrasonic testing (UT-PA) for thin-walled steel
components — Acceptance levels

ISO 5817:2023, Welding — Fusion-welded joints in steel, nickel, titanium and their alloys (beam welding
excluded) — Quality levels for imperfections

[SO 9712, Non-destructive testing — Qualification and certification of NDT personnel
ISO 10042:2018, Welding — Arc-welded joints in aluminium and its alloys — Quality levels for imperfections

ISO 10675-1:2021, Non-destructive testing of welds — Acceptance levels for radiographic testing — Part 1:
Steel, nickel, titanium and their alloys

ISO 10675-2:2021, Non-destructive testing of welds — Acceptance levels for radiographic testing — Part 2:
Aluminium and its alloys

[SO 10863:2020, Non-destructive testing of welds — Ultrasonic testing — Use of time-of-flight diffraction
technique (TOFD)

[SO 11666:2018, Non-destructive testing of welds — Ultrasonic testing — Acceptance levels
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[SO 13588:2019, Non-destructive testing of welds — Ultrasonic testing — Use of automated phased array
technology

[SO 15626:2018, Non-destructive testing of welds — Time-of-flight diffraction technique (TOFD) — Acceptance levels

ISO 17636-1:2022, Non-destructive testing of welds — Radiographic testing — Part 1: X- and gamma-ray
techniques with film

ISO 17636-2:2022, Non-destructive testing of welds — Radiographic testing — Part 2: X- and gamma-ray
techniques with digital detectors

[SO 17637, Non-destructive testing of welds — Visual testing of fusion-welded joints
ISO 17638, Non-destructive testing of welds — Magnetic particle testing

ISO 17640:2018, Non-destructive testing of welds — Ultrasonic testing — Techniques, testing levels, and
assessment

ISO 17643, Non-destructive testing of welds — Eddy current testing of welds by complex-plane analysis
[SO 19285:2017, Non-destructive testing of welds — Phased array ultrasonic testing (PAUT) — Acceptance levels

[SO 20601:2018, Non-destructive testing of welds — Ultrasonic testing — Use of automated phased array
technology for thin-walled steel components

IS0 23277:2015, Non-destructive testing of welds — Penetrant testing — Acceptance levels

[SO 23278:2015, Non-destructive testing of welds — Magnetic particle testing — Acceptance levels

[SO 23279, Non-destructive testing of welds — Ultrasonic testing — Characterization of discontinuities in welds
[SO 23864:2021, Non-destructive testing of welds — Ultrasonic testing — Use of automated total focusing
technique (TFM) and related technologies

3 Terms and definitions

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

[SO and [EC 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/

31

testing level

testing class

degree of thoroughness and selection of parameter settings with which a testing method or testing technique
is applied

Note 1 to entry: Different levels correspond to different sensitivities and/or probabilities of detection. The selection of
testing levels is normally related to the quality requirements.

Note 2 to entry: The term testing level includes testing class and is used as a synonym.
[SOURCE: ISO/TR 25901-1:2016, 2.2.4.5, modified — “non-destructive” was deleted from the definition.]

3.2
testing organization
internal or external organization carrying out the testing

[SOURCE: ISO/TR 25901-1:2016, 2.2.1.7, modified — “destructive testing or non-destructive” was deleted
from the definition.]
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3.3

indication

<non-destructive testing> representation or signal from a discontinuity in the format allowed by the non-
destructive testing method used

[SOURCE: ISO/TR 25901-1:2016, 2.2.4.2, modified — “in the format allowed by the non-destructive testing
method used” was added to the definition.]

3.4
internal discontinuity
<non-destructive testing of welds> discontinuity that is not open to a surface or not directly accessible

3.5
quality level
description of the quality of a weld on the basis of type, size and amount of specified imperfections

[SOURCE: ISO/TR 25901-1:2016, 2.5.17, modified — “selected” is replaced by “specified”.]

3.6
testing lot
<non-destructive testing of welds> group of welds which is expected to show a uniform quality

Note 1 to entry: Group members can be a part of a weld, a full weld or several welds.

Note 2 to entry: The uniform quality can be due to welding procedure applied, material, type of joint, welder,

environmental conditions during execution, time period or other items affecting the quality.

4 Abbreviated terms

For the purposes of this document, the abbreviated terms given in Table 1 apply.

Table 1 — Abbreviated terms

Term Abbreviation
Eddy current testing ET
Magnetic testing MT
Penetrant testing PT
Radiographic testing RT
Radiographic testing using films RT-F
Digital radiographic testing RT-D

Digital radiographic testing using Computed Radiography

RT-D using CR

Digital radiographic testing using digital detector arrays

RT-D using DDA

Radioscopy RT-S
Ultrasonic testing UT
Ultrasonic testing using pulse-echo technique UT-PE
Ultrasonic testing using time-of-flight diffraction technique UT-TOFD
Ultrasonic testing using phased-array technique UT-PA
Ultrasonic testing using total focusing technique UT-TFM
Visual testing VT

5 Limitations

5.1 Stage of manufacture

This document has been prepared for the testing of completed welds (see 10.3).
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Testing of parent materials prior to welding or between welding sequences is not covered by this document.

It is, however, recommended that such testing be performed in accordance with the selected testing
standard(s) and standard(s) providing acceptance levels.

5.2 Extent of testing

The extent of testing shall be given in an application standard or defined in a specification.

5.3 Materials

This document includes requirements for testing of fusion welds in the following materials, their alloys and
their combinations:

a) steel;

b) aluminium;
¢) nickel;

d) titanium.

The use of this document for other metallic materials, e.g. copper, shall be specified.

6 Personnel qualification

Personnel performing NDT and the evaluation of the results for final acceptance of welds shall be qualified in
accordance with ISO 9712 or equivalent at an appropriate qualification level in the relevant industrial sector.
7 Testing organization

The testing organization shall be organized independently of the production and its activities shall be

controlled by a quality management system.

8 Documentation

8.1 Documentation prior to testing

8.1.1 General

a) Prior to testing, all necessary preliminary information required by the applicable testing standard(s)
shall be provided.

b) The criteria for acceptable indications shall be selected from a standard providing acceptance levels or
defined in an individual specification.

8.1.2 Written procedure

All testing shall be performed in accordance with a written procedure as required by applicable individual
testing standard(s) or as specified.

8.1.3 Testing plan

[t can be necessary to carry out additional testing including more than one NDT method or multiple testing
techniques of one testing method.
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