This is a preview of IEC 61267 Ed. 3.0 en:2025. Click here to purchase the full version from the ANSI store.

Edition 3.0 2025-12

INTERNATIONAL
STANDARD

Medical diagnostic X-ray equipment - Radiation conditions for use in the
determination of characteristics

ICS 11.040.50 ISBN 978-2-8327-0873-6

IEC 61267:2025-12(en)


https://webstore.ansi.org/Standards/IEC/IEC61267Eden2025?source=preview

This is a preview of IEC 61267 Ed. 3.0 en:2025. Click here to purchase the full version from the ANSI store.

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or
by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from either
IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC copyright
or have an enquiry about obtaining additional rights to this publication, please contact the address below or your local
IEC member National Committee for further information.

Tel.: +41 22 919 02 11
info@iec.ch
www.iec.ch

IEC Secretariat
3, rue de Varembé
CH-1211 Geneva 20

z ° ; Copyright © 2025 IEC, Geneva, Switzerland

Switzerland

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search -
webstore.iec.ch/advsearchform

The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee, ...). It also gives information on projects,
replaced and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished
Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
once a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer
Service Centre: sales@iec.ch.

IEC Products & Services Portal - products.iec.ch
Discover our powerful search engine and read freely all the
publications previews, graphical symbols and the glossary.
With a subscription you will always have access to up to date
content tailored to your needs.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 500 terminological entries in English
and French, with equivalent terms in 25 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

Warning! Make sure that you obtained this publication from an authorized distributor.



mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://webstore.ansi.org/Standards/IEC/IEC61267Eden2025?source=preview

IEC._ R12R7-2N25 © IEC._2N025K

This is a preview of IEC 61267 Ed. 3.0 en:2025. Click here to purchase the full version from the ANSI store.

O T T L 3 4
F A L 1 10 L T 6
1 T oo o1 7
2 NOIMAtiVE TE BN CES .. i e 7
3 Terms and defiNitioNS ... 7
3.1 Terms defined in this documMeNt ..., 7
3.2 Terms defined in other standards ...........cooiiiiii 8

v/ 701 0] 0[] o = 1= o 1= o1 =300 16
4.1 X-ray radiation CONAItIONS ...t 16
4.2 Test instrumentation ... ... 16
4.2.1 Maximum inherent filtration ..., 16
4.2.2 Anode material ... 16
4.2.3 Percentage ripple of the X-ray tube voltage .............cocoiiiiiii 16
4.2.4 X-ray tube voltage adjustment ... 16
4.2.5 X-ray tube voltage measuring deviCe..........c.coviiiiiiiiii e 17
4.2.6 Radiation deteCtor. ... ... 17
4.2.7 Measuring arrangemeENts ... 17

5 RQR X-ray radiation CoONditions ... 17
5.1 L0 o) =Y o1 17
5.2 CNaraC ErIZatiON .. 17
5.3 DS Pt ON e e 17
5.4 Additional filtration .. ... ..o e 18
5.5 T eSSt EQUIPMENT. e 18
5.5.1 AUXIArY FIEEr ..o 18
5.5.2 AttenUatioN 1aYers ... 18
5.5.3 AP AgIM 19
5.5.4 Radiation deteCtor. ... 19
5.5.5 X-ray tube voltage measuring deviCe..........c.coviiiiiii 19

5.6 Generation and verification ... ... 19
5.6.1 LT o] 411 € 19
5.6.2 RQR X-ray radiation conditions ...........ooiiiiiiiii 19
5.6.3 Series of RQR X-ray radiation conditions..............ccocoiiiiiiii 19

6 RQA X-ray radiation CoOnditions .........o.oiiiiii e 20
6.1 L0 o) =Y o1 20
6.2 CNaraCtErIZatioN .. 20
6.3 DS Pt ON e e 20
6.4 o Lo [T I 11 = PP 21
6.5 Generation and verification ... ... 21
6.5.1 RQA X-ray radiation conditions............cooiiiiiiii 21
6.5.2 Alternative method ... ..o 21

7  RQC X-ray radiation CONAitioNS ...t 22
7.1 L0 o) =Y o1 22
7.2 CNaraC ErIZatiON .. 22
7.3 DS Pt ON e e 22


https://webstore.ansi.org/Standards/IEC/IEC61267Eden2025?source=preview

IEC._ R12R7-2N25 © IEC._2N025K

This is a preview of IEC 61267 Ed. 3.0 en:2025. Click here to purchase the full version from the ANSI store.

7.5 Generation and verification.......... ... 23

8 RAQT X-ray radiation conditions .........o.iiiiiiii e 23
8.1 L o) =Y o1 23
8.2 CharaCterization ... ... 23
8.3 DS Pt ON e e 23
8.4 o Lo [T I 11 = P 24
8.5 Generation and verification........ ... 24
8.5.1 RQT X-ray radiation conditions............cooiiiiiii e 24
8.5.2 Alternative method ... ... 24

9  RAQN X-ray radiation CONditioNS ... 24
9.1 L0 o) =Y o1 24
9.2 CharacCterization ... ... 24
9.3 DS Pt ON e e 25
9.4 P AN oM . 25
9.5 (1= o 1 =T | o 41 PP 25
9.6 GBNEIAtION ... e 25
10 RQB X-ray radiation conditions ....... ..ot 26
10T N o =Y o S 26
10.2  CharaCterization .. .. ..o 26
10.3 DS O P ON e e 26
0.4  PRan oM .. 26
10.5  DHAPNIAgMS i 27
T10.6  GENEIAtION ... . i 27

11 RQR-M X-ray radiation conditions ........ ..o 27
I T N o =Y o 27
11.2  CharaCterization .. ... 27
11,3 DS O P ON Lo e 27
11.4 Generation and verification................ 28
12 RQA-M X-ray radiation conditions........ ..o 28
1720 N © oY o S 28
12.2  CharaCterization ... ..o 28
12,3 DS O I ON Lt e 28
T12.4 GENEIAtION ... 29
13  RQN-M X-ray radiation conditions ........ ..o 29
1S T N o =Y o S 29
13.2  CharaCterization .. ... ..o 29
13,3 DS O I ON L e 29
134 PRaN oM . 30
13,0 AP AgMS i 30
13,6  GENEIAtiON ... i 30
14 RQB-M X-ray radiation conditions........ ..o 30
L N © o =Y o S 30
14.2  CharaCterization ... ..o 31
14,3 DS I P ON Lo e 31
T4 4 PRaN oM . 31
14,5 DA AGM 32
T4.6  GENEIAtION .. .o 32


https://webstore.ansi.org/Standards/IEC/IEC61267Eden2025?source=preview

IEC._ R12R7-2N25 © IEC._2N025K

This is a preview of IEC 61267 Ed. 3.0 en:2025. Click here to purchase the full version from the ANSI store.

Annex B (informative) Determination of the amount of additional filtration.......................... 39
Annex C (informative) Tabulated values for the squared signal-to-noise ratio per air
T E= T L2241 77 T 40
Annex D (normative) Additional X-ray radiation conditions as used in mammography
and determination of the corresponding nominal aluminium half-value layers............... 41
D.1 L o =T 41
D.2 Characterization ... 41
D.3 DS I Pt ON . e 41
D.4 Generation and verification........ ... 41
Annex E (informative) Overview of X-ray radiation conditions.................cooiiinnn. 43
7] [T o =1 o 0 1Y/ 44

Figure A.1 — Measuring arrangement for achieving RQR 2 to RQR 10 X-ray radiation

(oTo] g Te 11 Te T o 1= PP 33
Figure A.2 — Measuring arrangement for achieving RQA 2 to RQA 10 X-ray radiation

(oT0] o To 11 1T 1= PP 34
Figure A.3 — Measuring arrangement for achieving RQN 2 to RQN 10 X-ray radiation

(oTo] o Ve 11 Te T o 1= PP 35
Figure A.4 — Measuring arrangement for achieving RQB 2 to RQB 10 X-ray radiation

LoT0] o To 11 1T 1= PP 36
Figure A.5 — Measuring arrangement for achieving RQN-M X-ray radiation conditions ......... 37
Figure A.6 — Measuring arrangement for achieving RQB-M X-ray radiation conditions ......... 38
Figure B.1 — Determination of additional filtration required for adjusting the total

filtration to the prescribed value (S€€ 5.4). ... 39
Table 1 — Parameters for RQR 2 to RQR 10 X-ray radiation conditions .........................oo.e. 18
Table 2 — Parameters for RQA 2 to RQA 10 X-ray radiation conditions............................... 21
Table 3 — Parameters for RQC 3, RQC 5 and RQC 8 X-ray radiation conditions.................. 22
Table 4 — Parameters for RQT 8, RQT 9 and RQT 10 X-ray radiation conditions ................. 23
Table 5 — Parameters for RQR-M 1 to RQR-M 4 X-ray radiation conditions......................... 28
Table 6 — Parameters for RQA-M 1 to RQA-M 4 X-ray radiation conditions......................... 29
Table 7 — Parameters for RQN-M 1 to RQN-M 4 X-ray radiation conditions......................... 30
Table 8 — Parameters for RQB-M 1 to RQB-M 4 X-ray radiation conditions......................... 31
Table C.1 — SNRin2 values for the RQA X-ray radiation conditions ................cccoiiiiiiienn. 40


https://webstore.ansi.org/Standards/IEC/IEC61267Eden2025?source=preview

IEC._ R12R7-2N25 © IEC._2N025K

This is a preview of IEC 61267 Ed. 3.0 en:2025. Click here to purchase the full version from the ANSI store.

Medical diagnostic X-ray equipment - Radiation conditions for use in the
determination of characteristics

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for
standardization comprising all national electrotechnical committees (IEC National Committees).
The object of IEC is to promote international co-operation on all questions concerning
standardization in the electrical and electronic fields. To this end and in addition to other
activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National
Committee interested in the subject dealt with may participate in this preparatory work.
International, governmental and non-governmental organizations liaising with the IEC also
participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two
organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as
possible, an international consensus of opinion on the relevant subjects since each technical
committee has representation from all interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted
by IEC National Committees in that sense. While all reasonable efforts are made to ensure that
the technical content of IEC Publications is accurate, IEC cannot be held responsible for the
way in which they are used or for any misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC
Publications transparently to the maximum extent possible in their national and regional
publications. Any divergence between any IEC Publication and the corresponding national or
regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies
provide conformity assessment services and, in some areas, access to IEC marks of conformity.
IEC is not responsible for any services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including
individual experts and members of its technical committees and IEC National Committees for
any personal injury, property damage or other damage of any nature whatsoever, whether direct
or indirect, or for costs (including legal fees) and expenses arising out of the publication, use
of, or reliance upon, this IEC Publication or any other IEC Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced
publications is indispensable for the correct application of this publication.

9) IEC draws attention to the possibility that the implementation of this document may involve
the use of (a) patent(s). IEC 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,
IEC had not eceived 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 https://patents.iec.ch. IEC shall not be
held responsible for identifying any or all such patent rights.
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[¢]] rat | Y,
and systems. It is an International Standard.

This third edition cancels and replaces the second edition published 2005. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:
a) removing former Annex C "Measurement of the practical peak voltage";

b) inserting informative Annex C "Tabulated values for the squared signal-to-noise ratio per air
kerma (SNRZ)" and normative Annex D "Additional X-ray radiation conditions as used in
mammography and determination of the corresponding nominal aluminium half-value
layers";

c) revision of X-ray radiation conditions;
d) new method for verification of X-ray radiation conditions;
e) change of term definitions.

The text of this International Standard is based on the following documents:

Draft Report on voting
62C/958/FDIS 62C/965/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at ww.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

— reconfirmed,

— withdrawn, or

— revised.
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To establish characteristics, aspects or properties of associated equipment or to have available
radiation beams for physical and medical investigations, sets of well-defined X-ray radiation
conditions can offer an important tool in many situations.

From a regulation and standardization point of view, there is a need

— to have available well-defined X-ray radiation conditions that can be used internationally to
specify standards of operation of X-ray equipment,

— to provide a basis for the harmonization of existing national standards,

— to provide uniform sets of X-ray radiation conditions (a dictionary of X-ray radiation
conditions) to describe and judge the performance of X-ray equipment for the benefit of
manufacturers, users, patients and health protection authorities, and

— to solve communication problems between manufacturers, users and regulatory authorities,
stemming from a lack of internationally accepted definitions and test methods.

From an application point of view, commonly accepted sets of X-ray radiation conditions would
in general find use in

— quality control tests by manufacturers,

— installation and acceptance tests,

— calibration of test instrumentation,

— type approval tests (where required),

— inspection and tests by regulatory authorities and testing institutes,

— physical and medical studies in physical laboratories and medical facilities, and

— determination of characteristics of associated equipment.
Standardized X-ray radiation conditions can benefit a range of potential users, such as

— manufacturers of X-ray equipment,

— manufacturers of X-ray test instrumentation,
— research laboratories,

— testing institutes,

— government regulatory authorities,

— service organizations, and

— standardization organizations.

The X-ray radiation conditions defined in this document are intended to represent the range of
typical X-ray radiation beams encountered in medical diagnostic X-ray equipment. This includes
X-ray radiation beams passing through the filtration of an X-ray source assembly whereby the
radiation field includes only an insignificant amount of scattered radiation. It also includes the
more general case, where scattered radiation emerges from an exit surface of a patient or a
phantom. An overview of the X-ray radiation conditions defined in this document and of possible
applications can be found in Annex E.

Potential applications include studies for devices used in specific imaging modalities such as
mammography. However, the clauses of this document are not intended to represent specific
imaging modalities in general. For example, the X-ray radiation conditions described in Clause
5 can be useful for examinations of equipment found in dental radiography but also for
examinations of equipment related to chest radiography. In addition, some X-ray radiation
conditions can only partially cover the range of equipment for a particular imaging task.
Therefore, imaging modalities are not explicitly included or excluded from the scope of this
document.
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This document applies to test procedures which, for the determination of characteristics of
systems or components of medical diagnostic X-ray equipment, require well-defined X-ray
radiation conditions.

This document deals with methods for generating X-ray radiation conditions which can be used
under test conditions typically found in test laboratories or in manufacturing facilities for the
determination of characteristics of medical diagnostic X-ray equipment.

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.

IEC 61674, Medical electrical equipment - Dosimeters with ionization chambers and/or semi-
conductor detectors as used in X-ray diagnostic imaging

IEC 61676, Medical electrical equipment - Dosimetric instruments used for non-invasive
measurement of X-ray tube voltage in diagnostic radiology
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[1] IEC 60731:2011, Medical electrical equipment - Dosimeters with ionization chambers as
used in radiotherapy

[2] IEC 61676:2023, Medical electrical equipment - Dosimetric instruments used for non-
invasive measurement of X-ray tube voltage in diagnostic radiology

[3] IEC TR 60788:2004, Medical electrical equipment - Glossary of defined terms
[4] ICRU Report 60, Fundamental Quantities and Units for lonizing Radiation
[5] IEC 61267:2005, Medical diagnostic X-ray equipment - Radiation conditions for use in

the determination of characteristics

[6] IEC 62220-1-1, Medical electrical equipment - Characteristics of digital X-ray imaging
devices - Part 1-1: Determination of the detective quantum efficiency - Detectors used
in radiographic imaging

[7] IEC 62220-1-3, Medical electrical equipment - Characteristics of digital X-ray imaging
devices - Part 1-3: Determination of the detective quantum efficiency - Detectors used
in dynamic imaging

[8] ISO/IEC Guide 98-3:2008/Suppl 1:2008, Uncertainty of measurement — Part 3: Guide
to the expression of uncertainty in measurement (GUM:1995) — Supplement 1:
Propagation of distributions using a Monte Carlo method

[9] Stefan Pojtinger, On the robustness of detective quantum efficiency within the limits of
IEC 61267 RQA standard radiation qualities, Radiation Protection Dosimetry, Radiat.
Prot. Dosim. Volume 200, Issue 5, Pages 515-522

[10] Steffen Ketelhut et al, Catalog of x-ray spectra of Mo-, Rh-, and W-anode-based x-ray
tubes from 10 to 50 kV, Phys. Med. Biol. 66 115013
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