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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 
 

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. 

https://patents.iec.ch/
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IEC 61267 has been prepared by subcommittee 62C: Equipment for radiotherapy, nuclear 
medicine and radiation dosimetry, of IEC technical committee 62: Medical equipment, software, 
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 (𝑆𝑆𝑆𝑆𝑅𝑅in
2 )" 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. 

https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
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INTRODUCTION 

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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1 Scope 

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 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in IEC 61674, IEC 61676 
and the following apply. 

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

– IEC Electropedia: available at https://www.electropedia.org/ 
– ISO Online browsing platform: available at https://www.iso.org/obp 

3.1 Terms defined in this document 

3.1.1  
application distance 
distance from the effective focal spot to the application plane 

3.1.2  
application plane 
plane perpendicular to the central beam axis, where the X-ray radiation condition is defined 

3.1.3  
central beam axis 
line from the effective focal spot through the centre of the diaphragm 

3.1.4  
exit surface 
<radiology> plane or curved surface through which the radiation beam emerges from an 
irradiated object 

3.1.5  
homogeneity coefficient 
ratio of first to second half-value layer 

https://www.electropedia.org/
https://www.iso.org/obp
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