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NATIONAL FOREWORD 
 
 
The adoption of the IEC Standard as a Malaysian Standard was recommended by the 
Technical Committee on Diagnostic and Therapeutic Radiation under the authority of the 
Industry Standards Committee on Medical Devices. 
 
This Malaysian Standard corresponds to IEC 1223-3-2:1996, Evaluation and routine testing in 
medical imaging departments - Part 3-2: Acceptance tests - Imaging performance of 
mammographic X-ray equipment, published by the International Electrotechnical Commission 
(IEC). However, with the following modifications: 
 
a) Clause/Subclause Modifications 
 
 Table 1 Add “*filter thickness is as recommended” in Table 1 

 
Explanation:  The addition has been made because filter thickness affects the HVL and the 
table was established based on recommended filter thickness. 
 
b) in the source text, “this International Standard” should read “this Malaysian Standard;  
 
c) the comma which is used as a decimal sign (if any), to read as a point; and 
 
d) the basis IEC 1223-3-2 is printed in English and French languages. However, only the 

English version on odd pages is retained for this Malaysian Standard. 
 
In 1997, the IEC introduced a new numbering system for all of its International Standards, 
guides and technical reports. The new number for the IEC Standard is IEC 61223-3-2:1996. 
 
All medical devices to be used in Malaysia shall comply with the local regulations. 
 
Compliance with a Malaysian Standard does not of itself confer immunity from legal 
obligations. 
 
NOTE.  MOD on the front cover indicates a modified standard i.e. a modified standard is a standard adapted from an 
International Standard with permitted technical deviations, which are clearly identified and explained. The changes in 
structure are permitted provided that the altered structure permits easy comparison of the content of the two 
standards. Modified standards also include the changes permitted under identical correspondence. 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION
_____________

EVALUATION AND ROUTINE TESTING
IN MEDICAL IMAGING DEPARTMENTS –

Part 3-2: Acceptance tests –
Imaging performance of mammographic X-ray equipment

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization

comprising all national electrotechnical committees (IEC National Committees). The object of the 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, the IEC publishes International Standards. 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. The 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 the 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 National Committees.

3) The documents produced have the form of recommendations for international use and are published in the

form of standards, technical reports or guides and they are accepted by the National Committees in that

sense.

4) In order to promote international unification, IEC National Committees undertake to apply IEC International

Standards transparently to the maximum extent possible in their national and regional standards. Any

divergence between the IEC Standard and the corresponding national or regional standard shall be clearly

indicated in the latter.

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

6) Attention is drawn to the possibility that some of the elements of this International Standard may be the
subject of patent rights. The IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 1223-3-2 has been prepared by subcommittee 62B: Diagnostic
imaging equipment, of IEC technical committee 62: Electrical equipment in medical practice.

The text of this standard is based on the following documents:

FDIS Report on voting

62B/287/FDIS 62B/300/RVD

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

Annex A forms an integral part of this standard.

The French version of this standard has not been voted upon.

MS IEC 61223-3-2:2007
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In this standard, the following print types are used:

– Requirements, compliance with which can be tested, and definitions: roman type;

– Explanations, advice, notes, general statements, exceptions and references: smaller type;

– Test specifications: italic type;

– TERMS DEFINED IN IEC 788 OR IN IEC 1223: SMALL CAPITALS (SEE ANNEX A).

MS IEC 61223-3-2:2007
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INTRODUCTION

This standard is part of a series of International Standards which give methods of acceptance
testing and constancy testing for subsystems and systems (such as diagnostic X-RAY

EQUIPMENT), including film processing, used in medical imaging departments.

© STANDARDS MALAYSIA 2007 - All rights reserved
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EVALUATION AND ROUTINE TESTING
IN MEDICAL IMAGING DEPARTMENTS –

Part 3-2: Acceptance tests –
Imaging performance of mammographic X-ray equipment

1 Scope and object

1.1 Scope

This part of IEC 1223 applies to those components of X-RAY EQUIPMENT which influence the
image quality in RADIOGRAMS produced with mammographic X-RAY EQUIPMENT using
INTENSIFYING SCREENS with RADIOGRAPHIC FILM for both contact and magnification modes of
operation.

This standard does not apply to special ACCESSORIES of mammographic X-RAY EQUIPMENT such
as biopsy plates and stereotactic devices.

1.2 Object

This part of IEC 1223 defines:

a) the essential parameters which describe the performance of the above-mentioned
components of X-RAY EQUIPMENT with regard to imaging properties;

b) methods of testing whether measured quantities related to those parameters comply with
specified tolerances.

These methods mainly rely on non-invasive measurements, using appropriate test equipment,
performed during the installation or after the installation is completed. Signed statements
covering steps in the installation procedure can be used as part of the acceptance testing.

The aim is to verify compliance of the installation with specifications affecting the image quality,
and to detect malfunctions affecting the image quality that are not in agreement with those
specifications.

This standard does not in itself specify tolerances for the parameters under investigation.
Neither is it intended to consider:

c) aspects of mechanical and electrical safety;

d) aspects of mechanical, electrical and software performance unless they are essential to
the performance of the tests directly affecting the image quality.

2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this part of IEC 1223. At the time of publication, the editions indicated
were valid. All normative documents are subject to revision, and parties to agreements based
on this part of IEC 1223 are encouraged to investigate the possibility of applying the most
recent editions of the normative documents listed below. Members of IEC and ISO maintain
registers of currently valid International Standards.

© STANDARDS MALAYSIA 2007 - All rights reserved
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IEC 336: 1993, X-ray tube assemblies for medical diagnosis – Characteristics of focal spots

IEC 417N: 1995, Graphical symbols for use on equipment. Index, survey and compilation of the
single sheets – Thirteenth supplement

IEC 601-1: 1988, Medical electrical equipment – Part 1: General requirements for safety
Amendment 1 (1991)
Amendment 2 (1995)

IEC 601-1-3: 1994, Medical electrical equipment – Part 1: General requirements for safety.
3. Collateral Standard: General requirements for radiation protection in diagnostic X-ray
equipment

IEC 601-2-7: 1987, Medical electrical equipment – Part 2: Particular requirements for the safety
of high-voltage generators of diagnostic X-ray generators

IEC 601-2-28: 1993, Medical electrical equipment – Part 2: Particular requirements for the
safety of X-ray source assemblies and X-ray tube assemblies for medical diagnosis

IEC 601-2-32: 1994, Medical electrical equipment – Part 2: Particular requirements for the
safety of associated equipment of X-ray equipment

IEC 788: 1984, Medical radiology – Terminology

IEC 878: 1988, Graphical symbols for electrical equipment in medical practice

IEC 1223-1: 1993, Evaluation and routine testing in medical imaging departments – Part 1:
General aspects

IEC 1223-2-1: 1993, Evaluation and routine testing in medical imaging departments – Part 2-1:
Constancy tests – Film processors

IEC 1223-2-2: 1993, Evaluation and routine testing in medical imaging departments – Part 2-2:
Constancy tests – Radiographic cassettes and film changers – Film-screen contact and relative
sensitivity of the screen-cassette assembly

IEC 1223-2-3: 1993, Evaluation and routine testing in medical imaging departments – Part 2-3:
Constancy tests – Darkroom safelight conditions

ISO 2092: 1981, Light metals and their alloys – Code of designation based on chemical
symbols

3 Terminology

3.1 Degree of requirements

In this part of IEC 1223, certain terms (which are not printed in SMALL CAPITALS) have particular
meanings, as follows:

– "shall" indicates a requirement that is mandatory for compliance;

– "should" indicates a strong recommendation that is not mandatory for compliance;

© STANDARDS MALAYSIA 2007 - All rights reserved
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– "may" indicates a permitted manner of complying with a requirement or of
avoiding the need to comply;

– "specific" is used to indicate definitive information stated in this standard or
referenced in other standards, usually concerning particular operating
conditions, test arrangements or values connected with compliance;

– "specified" is used to indicate definitive information stated by the MANUFACTURER in
ACCOMPANYING DOCUMENTS or in other documentation relating to the
EQUIPMENT under consideration, usually concerning its intended purpose,
or the parameters or conditions associated with its use, or with testing to
determine compliance.

3.2 Use of terms

In this part of IEC 1223, terms printed in SMALL CAPITALS are used as defined in IEC 788 or
other IEC publications, or in 3.3 of this standard; see annex A. Where a defined term is used as
a qualifier with another defined or undefined term, it is not printed in SMALL CAPITALS, unless the
concept thus qualified is defined, or recognized as a derived term without a definition.

NOTE – Attention is drawn to the fact that, in cases where the concept addressed is not strongly confined to the

definition given in one of the publications listed above, a corresponding term is printed in lower case letters.

3.3 Defined terms

3.3.1  ARTIFACT: Apparent structure visible in the image which does not represent a structure
within the object, and which cannot be explained by noise or the MODULATION TRANSFER

FUNCTION of the system.

4 General aspects of ACCEPTANCE TESTS

4.1 General conditions to be considered in test procedures

The aim of an ACCEPTANCE TEST is to demonstrate that the specified characteristics of the
EQUIPMENT lie within the specified tolerances. Some requirements are enforced by legislation.
Other requirements and specifications may be in the order contract, in the supplier’s brochure,
or in other standards, such as IEC 601 series.

Prior to the performance test procedures, an inventory of the EQUIPMENT under test shall be
established. The X-RAY EQUIPMENT and its components shall be unambiguously identified, for
example with respect to type and SERIAL NUMBER, and checked against the order contract. The
check shall also encompass ascertaining that the ACCOMPANYING DOCUMENTS, including test
protocols, are complete, that delivery is complete, and that the documents relate to the
EQUIPMENT delivered.

Cassettes with INTENSIFYING SCREENS, films and film processing are vital parts in the imaging
chain. It is the responsibility of the USER to ensure that these components perform in an
acceptable way, for example with respect to sensitivity, contrast and absence of ARTIFACTS. A
test of the performance of these components shall precede any ACCEPTANCE TEST

measurements involving films of the X-RAY EQUIPMENT, for example CONSTANCY TESTS

according to IEC 1223-2-1, IEC 1223-2-2, IEC 1223-2-3.

Non-invasive measurements are preferred for ACCEPTANCE TESTS. Whenever invasive tests are
part of the programme, it shall be shown that the EQUIPMENT has been restored to its original
condition.

© STANDARDS MALAYSIA 2007 - All rights reserved
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4.2 Documents and data for the tests

Together with the X-RAY EQUIPMENT, the following documentation is required:

– statements of compliance with applicable parts of IEC 601;

– list of EQUIPMENT/parts of EQUIPMENT ordered and actual delivery list (IEC 601-1);

– performance specification as agreed upon between the purchaser and the supplier;

– results from tests performed in the factory or during installation covering items of
importance to quality, such as the NOMINAL FOCAL SPOT VALUE;

– INSTRUCTIONS FOR USE, including a comprehensive guidance for the operation of the
EQUIPMENT;

– details of the actual operating conditions under which the X-RAY EQUIPMENT is to be used
in practice, and whether this results in a limitation of the scope of the tests, such as special
work places;

– guidance as to the extent and frequency of maintenance procedures;

– reports on previous tests where applicable;

– data on technical changes.

4.3 Test conditions

Different categories of tests can be identified:

– visual inspection;

– functional tests;

– system performance;

– check of the uncertainty in the values of variables.

The tests shall yield information reasonably necessary for a demonstration of performance over
the full range of OPERATOR accessible variables.

All relevant data, such as the identification of the mammographic X-RAY EQUIPMENT tested,
identification of the test equipment used, geometrical setup, operating characteristics,
correction factors and test results of the ASSOCIATED EQUIPMENT (film, screen, processing) shall
be recorded with the test results. The record shall include the location, the date and the names
of the persons performing the tests.

4.4 Test parameters

The following parameters are subject to ACCEPTANCE TESTING:

– identification of EQUIPMENT;

– check of documents;

– visual and functional tests;

– X-RAY TUBE VOLTAGE;

– CURRENT TIME PRODUCT;

– minimum CURRENT TIME PRODUCT;

– LOADING TIME;

– FOCAL SPOT;

– TOTAL FILTRATION;

– compression force;

– radiation output;

– ATTENUATION RATIO;

– optical density.

© STANDARDS MALAYSIA 2007 - All rights reserved
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4.5 Test equipment including PHANTOMS and TEST DEVICES

4.5.1 General

The measuring equipment used for ACCEPTANCE TESTS shall be certified as calibrated against a
national or international standard where such a standard exists.

4.5.2 High-voltage measuring instrument

The high-voltage measuring instrument shall determine the peak value of X-RAY TUBE VOLTAGES

within the specified range. Instruments based on either direct or indirect measurements may be
used. The uncertainty shall be less than ±2 % or ±0,7 kV, whichever is the larger.

NOTE – Special features of mammographic X-RAY EQUIPMENT such as Mo-ANODES and possible K-edge FILTERS

will be taken into account when calibrating the devices used for indirect measurements. The quoted uncertainty

with non-invasive test methods can often only be achieved with special calibration for the type of X-RAY

EQUIPMENT under test.

4.5.3 CURRENT TIME PRODUCT measuring instrument

The range of this device shall cover the range of the CURRENT TIME PRODUCT selectable with the
X-RAY EQUIPMENT, typically 0 mAs to 800 mAs. The maximum uncertainty shall be ±5 % or
±0,5 mAs, whichever is the larger. If the built-in CURRENT TIME PRODUCT measuring instrument
is to be used in the ACCEPTANCE TEST, it shall be proved by calibration to comply with these
specifications.

4.5.4 LOADING TIME measuring instrument

The LOADING TIME measuring instrument shall enable the LOADING TIME to be determined
according to IEC 601-2-7. The shortest and longest specified LOADING TIMES shall be
measurable. If the built-in LOADING TIME measuring instrument is to be used in the ACCEPTANCE

TEST, it shall be proved by calibration to comply with these specifications.

4.5.5 KERMAMETER

The range of the integrating KERMAMETER for the measurement of the AIR KERMA shall be at

least 10 µGy to 500 µGy for the measurements behind a PHANTOM, and at least 0,1 mGy to

100 mGy for direct output measurements, with a total uncertainty less than ±10 %. This
includes recombination losses at the AIR KERMA RATES involved (up to 100 mGy/s) and
uncertainties with regard to the energy response of the KERMAMETER and the actual X-RAY

SPECTRUM.

4.5.6 PHANTOMS (ATTENUATION devices)

a)  Test of the AEC system

The PHANTOMS shall be made of polymethyl-methacrylate (PMMA) with at least three
different thicknesses. If not specified differently, these thicknesses shall be 20 mm, 40 mm
and 60 mm. The tolerances for the thickness shall be within ±1 mm, and the uniformity of the
thickness shall be within ±0,1 mm. The other dimensions shall be either semi-circular with a
radius of at least 100 mm, or rectangular with sides of at least 100 mm x 150 mm.

b)  First HALF-VALUE LAYER measurements

Aluminium foil in layers of between 0,2 mm and 0,7 mm shall be used, with increments of not
more than 0,1 mm. The foil shall be of 99,9 % purity according to ISO 2092, and the
uncertainty in the measurement of the thickness shall be less than ±10 %.

© STANDARDS MALAYSIA 2007 - All rights reserved
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4.5.7 Densitometer

The densitometer shall cover the optical density range 0 to 3,5 with an uncertainty that meets
the conditions:

∆D D  0,02  (for   1)≤ ≤

and

| |  /  ∆D D D  0,02  (for  >  1)≤

4.5.8 Compression force measuring device

A force balance with a range of at least 50 N to 300 N and an overall uncertainty of less than
±5 N shall be used.

4.6 Evaluating the test results

Whenever specified limiting values or tolerances are exceeded, verify the results by making at
least two additional measurements.

In the evaluation of results concerning limit values (upper or lower), the uncertainty in the
measurement shall be taken into consideration.

5 Test methods for mammographic X-RAY EQUIPMENT

5.1 Visual and functional tests

5.1.1 Requirements

The operation and functioning of the X-RAY EQUIPMENT shall comply with what is specified.

All control elements (such as knobs, switches, touch-panels) shall be labelled with either a
graphical symbol (see IEC 417 and IEC 878) or in plain language. The colour of indicator lamps
shall comply with applicable standards. The marking on the X-RAY TUBE ASSEMBLY shall comply
with IEC 601-2-28. The LIGHT FIELD-INDICATOR shall be recognizable in the specified ambient
illumination.

The INSTRUCTIONS FOR USE shall describe comprehensively how the mammographic X-RAY

EQUIPMENT under test is to be operated. The function of all control devices (such as knobs,
switches, touch-panels), indicators and displays shall be described, and all symbols shall be
illustrated with their significance. Reproductions in the INSTRUCTIONS FOR USE shall be in
agreement with the actual X-RAY EQUIPMENT, with respect to position, labels and symbols. The
INSTRUCTIONS FOR USE shall be written in the language that is required locally.

5.1.2 Test method

The test is performed by visual inspection and functional check. It comprises:

– inventory of EQUIPMENT under test, including individual identification data for all
components;

– presence of all documents according to 4.2;

– functional test of the mechanical and electrical adjustment devices;

– functional test and identification of the control elements;

© STANDARDS MALAYSIA 2007 - All rights reserved
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– visual inspection of the labelling of the control elements;

– visual inspection of the markings on the X-RAY TUBE ASSEMBLY;

– visual inspection of the brightness of the LIGHT FIELD-INDICATOR;

– visual inspection of the INSTRUCTIONS FOR USE (IEC 601-1).

5.2 X-RAY TUBE VOLTAGE

5.2.1 Requirements

The MEASURED VALUES for the X-RAY TUBE VOLTAGE shall agree with the INDICATED VALUES within
the specified tolerances. The reproducibility shall be as specified.

5.2.2 Test methods

Preferably perform the tests using a non-invasive method. The influence of the various FILTER

and ANODE materials on the calibration of the X-RAY TUBE VOLTAGE measuring device shall be
considered. The test shall comprise at least three values for the X-RAY TUBE VOLTAGE,
preferably 25 kV, 28 kV and 30 kV, for all FOCAL SPOTS and, when applicable, for the different
settings of the X-RAY TUBE CURRENT.

5.3 TOTAL FILTRATION

5.3.1 Requirements

The TOTAL FILTRATION shall comply with the specifications within the specified tolerances.

5.3.2 Test methods

The FILTRATION is not measured directly, but the HALF-VALUE LAYER is determined.

Remove the compression plate for this test, which is performed by measuring the aluminium
HALF-VALUE LAYER at a specified X-RAY TUBE VOLTAGE. A geometry with a narrow beam and a
large distance between absorber and detector is used according to figure 1. Typical values for
the HALF-VALUE LAYER for various combinations of ANODE and FILTER materials are given in
table 1.

Compare the HALF-VALUE LAYER measurements under the specified conditions with the
supplier's information. For automatically or manually interchangeable FILTERS, check by
functional and visual tests (or by HALF-VALUE LAYER measurements) that the correct FILTER is in
the indicated position.

© STANDARDS MALAYSIA 2007 - All rights reserved
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Table 1 – Typical HALF-VALUE LAYERS (HVL) in millimetres of aluminium (mm Al)

for mammographic X-RAY EQUIPMENT with different ANODE and FILTER

combinations operated at different X-RAY TUBE VOLTAGES

ANODE and FILTER materials HVL at 25 kV

mm Al

HVL at 28 kV

mm Al

Mo + 30 µm Mo 0,28 0,32

Mo + 25 µm Rh 0,36 0,40

W + 60 µm Mo 0,35 0,37

W + 50 µm Rh 0,48 0,51

W + 40 µm Pd 0,44 0,48

Rh + 25 µm Rh 0,34 0,39

5.4 X-RAY TUBE FOCAL SPOT

5.4.1 Requirements

The actual FOCAL SPOT dimensions for the stated NOMINAL FOCAL SPOT VALUE shall comply with
the dimensions specified in IEC 336. Additional specifications, for example concerning
dimensions, direction of the REFERENCE AXIS or LOADING FACTORS, are subject to testing within
the scope of this standard only if these specifications also state the test method.

5.4.2 Test method

The compliance of the NOMINAL FOCAL SPOT VALUE according to IEC 336 shall be certified and
demonstrated by the MANUFACTURER.

NOTE – FOCAL SPOT measuring procedures by slit camera, pinhole camera, star pattern evaluation, and Fourier

transform of images of TEST DEVICES all give different results concerning size and resolution. The standard

FOCAL SPOT measurement is specified according to IEC 336 by slit camera under specified projection conditions

and OPTICAL DENSITY. If one of the other procedures mentioned is applied, it has inspection validity only. The

inspection procedure may be specified in the order contract.

5.5 LIGHT-FIELD INDICATOR, X-RAY FIELD limitation and beam alignment

5.5.1 Requirements

The extent of the RADIATION BEAM shall comply with the tolerances specified in IEC 601-1-3. All
those parts of an object placed on the PATIENT SUPPORT that are specified to be imaged shall be
visible in the RADIOGRAM.

5.5.2 Test methods

Check the alignment of the RADIATION BEAM with the film for all specified combinations of FOCAL

SPOT TO IMAGE RECEPTOR DISTANCES and all film sizes available. Insert a loaded cassette in the
cassette holder, and place on top of the cassette holder an additional cassette in such a way
that it overlaps all sides of the cassette beneath, with sufficient margins. The cassette may be
rotated so as to cover the cassette below. Place radio-opaque markers, for example graduated
rulers, on top of the upper cassette. Make an IRRADIATION and process the RADIOGRAPHIC FILMS.
The displacement between the RADIATION BEAM and the film in the cassette holder can be
measured from the images on the two films.
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The same test method can be applied for checking over what area objects placed on the
PATIENT SUPPORT are imaged. Indicate the borderlines on the object that are specified to be
visible, using radio-opaque markers. Compliance is achieved if these borderlines are imaged on
the film placed in its normal position.

NOTE – The tolerances of the film position in the cassette should be taken into account in the evaluation of the

results, for example by positioning the film within the cassette manually as close to the chest wall edge as

possible and centring it in the transverse direction.

5.6 Linearity and reproducibility of radiation output

5.6.1 Requirements

The linearity and reproducibility of the radiation output with the CURRENT TIME PRODUCT shall
comply with the specified requirements.

5.6.2 Test method

The KERMAMETER shall meet the requirements in 4.5.5. Place the RADIATION DETECTOR of the
KERMAMETER in the PRIMARY RADIATION BEAM as close as possible to the IMAGE RECEPTOR PLANE.
Record the position, preferably between 30 mm and 60 mm from the chest wall edge in the mid-
line of the cassette holder.

An ADDED FILTER or PHANTOM may be used in order to simulate the FILTRATION by the PATIENT.

The AIR KERMA is measured at the following settings at least:

a)  for a specific value for the X-RAY TUBE VOLTAGE, at least five different values of the
CURRENT TIME PRODUCT, including the smallest selectable and the values closest to 1 s and
2 s LOADING TIMES;

b)  at least five measurements at a specific combination of CURRENT TIME PRODUCT and
X-RAY TUBE VOLTAGE.

The measuring results are evaluated in the following way:

– for a) calculate the AIR KERMA per CURRENT TIME PRODUCT for all single measurements.
Compare the differences between these values with the specified tolerances;

– for b) calculate the mean and the standard deviation of the AIR KERMA values and
compare them with the specified tolerances.

5.7 AUTOMATIC EXPOSURE CONTROL (AEC)

5.7.1 Minimum CURRENT TIME PRODUCT (mAs)

5.7.1.1 Requirements

The minimum CURRENT TIME PRODUCT with AEC systems shall not exceed the specified value.

5.7.1.2 Test method

Operate the mammographic X-RAY EQUIPMENT in the AEC mode with no TEST DEVICE in the
beam, with a CURRENT TIME PRODUCT measuring instrument connected to the X-RAY EQUIPMENT.
The built-in instrument may be used. Load the X-RAY TUBE, applying an X-RAY TUBE VOLTAGE of
28 kV, or of the closest selectable value above 28 kV and with the lowest setting of the density
control in the AEC system, and record the CURRENT TIME PRODUCT. For X-RAY EQUIPMENT with
constant X-RAY TUBE CURRENT, the IRRADIATION TIME may be measured instead, either
electrically in the primary or secondary circuit, or by measuring the time response of the
radiation output with a suitable KERMA RATEMETER.
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5.7.2 Performance of the AEC

5.7.2.1 Requirements

a)  Using AEC at a specified X-RAY TUBE VOLTAGE with specified IRRADIATIONS of PHANTOMS

shall give optical densities in the specified range for a specified film-screen system.

b)  The variation of optical densities with PHANTOM thickness, X-RAY TUBE VOLTAGE and ANTI-
SCATTER GRID / no ANTI-SCATTER GRID technique shall be within the specified tolerances.

c)  Adjacent correction steps shall lead to a change in optical density or in LOADING FACTORS

within the specified tolerances.

5.7.2.2 Test methods

Produce RADIOGRAMS under the conditions specified in 5.7.2.1. Use the same RADIOGRAPHIC

CASSETTE for all these tests and process the films under normal, stable, conditions. Measure
the optical densities or their differences in the specified areas of the film and compare with the
specifications. If specified, the CURRENT TIME PRODUCT can be measured and recorded together
with the LOADING FACTORS and the optical density.

5.7.3 Back-up timer and security cut-out

5.7.3.1 Requirements

The back-up timer shall terminate the IRRADIATION when the specified X-RAY TUBE LOAD or
LOADING TIME has been reached. In the presence of a security cut-out, no separate test of the
back-up timer shall be carried out.

5.7.3.2 Test methods

Cover the sensor for the AEC with at least 1 mm of lead and operate the X-RAY EQUIPMENT

under the AEC mode with the specified settings for the X-RAY TUBE VOLTAGE. Record the X-RAY

TUBE LOAD or the LOADING TIME and compare with the values specified.

NOTE – A malfunctioning back-up timer may lead to excess X-RAY TUBE LOAD resulting in the damage of the X-

RAY TUBE. The OPERATOR should be aware of this possibility.

5.8 ATTENUATION RATIO of material between the upper surface of the PATIENT SUPPORT and
the IMAGE RECEPTOR PLANE

5.8.1 Requirements

The ATTENUATION RATIO, TR, of the RADIATION BEAM for material between the upper surface of

the PATIENT SUPPORT and the IMAGE RECEPTOR PLANE shall not exceed the specified level under

given conditions. These conditions may be stipulated with or without the presence of a

STATIONARY GRID or MOVING GRID.

5.8.2 Test methods

Unless specified differently, perform the test with an attenuator of PMMA, 40 mm thick, inserted
into the RADIATION BEAM, as close to the FOCAL SPOT as possible. Use the NARROW BEAM

CONDITION according to figure 2. Measure the AIR KERMA with a KERMAMETER according to 4.5.5
both on top of the PATIENT SUPPORT and in the IMAGE RECEPTOR PLANE with all measuring
conditions as specified. It is essential that both measurements are performed along the same
axis from the FOCAL SPOT. Measure the FOCAL SPOT TO IMAGE RECEPTOR DISTANCES and
calculate the ATTENUATION RATIO, TR , as
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where

K1 and K2 are the values for AIR KERMA on top of the PATIENT SUPPORT and in the IMAGE

RECEPTOR PLANE;

f1 and f2 are the corresponding distances from the FOCAL SPOT.

5.9 Compression device

5.9.1 Requirements

The compression device shall be smooth, without cracks or sharp edges. The value of the
compression force in motorized equipment shall be stated for the selectable settings. The
actual value of the compression force shall agree with any INDICATED VALUE within the specified
tolerances. The maximum force specified shall not be exceeded.

5.9.2 Test methods

Inspect the compression plates visually. Measure the compression force for all the selectable
settings, including the maximum value. When possible, compare the MEASURED VALUES with the
INDICATED VALUES at the mammographic X-RAY EQUIPMENT.

5.10 Structural ARTIFACTS

5.10.1 Requirements

The intercepting layers in the RADIATION BEAM shall not generate ARTIFACTS in the radiographic
image.

5.10.2 Test method

Insert a homogeneous FILTER, preferably 20 mm PMMA, in the RADIATION BEAM, at least
200 mm above the IMAGE RECEPTOR PLANE. Irradiate a loaded RADIOGRAPHIC CASSETTE in the
cassette holder using an X-RAY TUBE VOLTAGE of 25 kV (or with the setting nearest to that
value), so as to give an optical density of about 1,5. Examine the film for the presence of any
structures that might originate from inhomogeneities of materials in the RADIATION BEAM, for
example in the PATIENT SUPPORT, the compression plates or FILTERS.

NOTE – The presence of a STATIONARY GRID may conceal ARTIFACTS, and the test described here will be of less

value.

5.11 Moving ANTI-SCATTER GRID blurring

5.11.1 Requirements

The grid lines shall be completely blurred in the specified range of LOADING TIME and/or
PHANTOM thicknesses.

5.11.2 Test methods

Make IRRADIATIONS under AEC, with PMMA PHANTOMS unless specified differently, with the
smallest and largest thicknesses specified. Examine the processed films for the visibility of grid
lines.
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Alternatively, if the range of IRRADIATIONS is stated in terms of the LOADING TIME, make
IRRADIATIONS with LOADING TIME values at the lowest and highest stated values. Choose
PHANTOM thicknesses such that the optical density remains within the range 1 to 2.

NOTE – With short IRRADIATION TIMES it may be necessary to irradiate at least three RADIOGRAMS to ensure that

the absence of grid lines is not due to chance.

6 Test report and statement of compliance

A test report shall be drawn up with the following items:

– description of the mammographic X-RAY EQUIPMENT tested, including individual
identification data for all components;

– compilation of relevant performance and functioning specifications;

– description of the test equipment, including film and processing data;

– test results;

– statement whether the tested mammographic X-RAY EQUIPMENT complies with the
specified parameters, including the location, the date and the names of the persons
performing the tests.

The result recorded in the test report shall indicate whether the mammographic X-RAY

EQUIPMENT tested fulfils the requirements of this standard.

NOTE – The relevant results of acceptance testing, including film processing, can be used as reference data for
the initial CONSTANCY TEST.

The test report shall be headed:

Test report
on acceptance tests of mammographic X-ray equipment

according to IEC 1223-3-2: 1996

If compliance with this standard is to be stated, this shall be done as follows:

Imaging performance of mammographic X-ray equipment, ....*), complies with IEC 1223-3-2:
1996.

_________

*)   Identif ication (for example name of equipment, model or type reference).
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Dimensions in millimetres

Figure 1 – Setup for HALF-VALUE LAYER measurements
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Dimensions in millimetres

Figure 2 – Set-up for ATTENUATION RATIO measurements
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Annex A
(normative)

Terminology – Index of defined terms
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Name of unit in the International System SI................................................................  rm-..-..∗
Derived term without definition...................................................................................  rm-..-..+

Term without definition ..............................................................................................  rm-..-..–

Name of earlier unit ...................................................................................................  rm-..-..•
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Clause 2 of IEC 601-1 ...............................................................................................  NG.2...

Clause 3 of IEC 1223-1 .............................................................................................  AG-3...

Clause 3 of IEC 1223-3-2 (present publication) ..........................................................  3-2-3...

ACCEPTANCE TEST ......................................................................................................   AG-3.2.4
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ACCOMPANYING DOCUMENTS........................................................................................  rm-82-01
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AIR KERMA .................................................................................................................  rm-13-11
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ANTI-SCATTER GRID ....................................................................................................  rm-32-06
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ASSOCIATED EQUIPMENT..............................................................................................  rm-30-01
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ATTENUATION RATIO ....................................................................................................  rm-13-40

AUTOMATIC EXPOSURE CONTROL (AEC) .........................................................................  rm-36-46

CONSTANCY TEST .......................................................................................................   AG-3.2.6

CURRENT TIME PRODUCT .............................................................................................  rm-36-13

DIAPHRAGM ................................................................................................................  rm-37-29
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EXTRA-FOCAL RADIATION .............................................................................................  rm-11-11
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FILTRATION ................................................................................................................  rm-12-11
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FOCAL SPOT TO IMAGE RECEPTOR DISTANCE ..................................................................  rm-37-13

HALF-VALUE LAYER .....................................................................................................  rm-13-42
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IMAGE RECEPTOR PLANE ..............................................................................................  rm-37-15

INDICATED VALUE ......................................................................................................... rm-73-10

INSTRUCTIONS FOR USE ...............................................................................................  rm-82-02

INTENSIFYING SCREEN .................................................................................................  rm-32-38

IRRADIATION ...............................................................................................................  rm-12-09

KERMA .......................................................................................................................  rm-13-10

KERMAMETER ...........................................................................................................  rm-50-01+

LIGHT FIELD-INDICATOR ...............................................................................................  rm-37-31

LOADING FACTOR ........................................................................................................  rm-36-01

LOADING TIME .............................................................................................................  rm-36-10

MEASURED VALUE .......................................................................................................  rm-73-08

MODULATION TRANSFER FUNCTION ...............................................................................  rm-73-05

MOVING GRID..............................................................................................................  rm-32-15

OPERATOR .................................................................................................................  rm-85-02

PATIENT SUPPORT .......................................................................................................  rm-30-02

PHANTOM ...................................................................................................................  rm-54-01

PRIMARY RADIATION BEAM .....................................................................   rm-11-06 and rm-37-05

RADIATION BEAM .........................................................................................................  rm-37-05

RADIATION DETECTOR .................................................................................................  rm-51-01

RADIOGRAM................................................................................................................  rm-32-02

RADIOGRAPHIC CASSETTE ............................................................................................  rm-35-14

RADIOGRAPHIC FILM ....................................................................................................  rm-32-32

REFERENCE AXIS ........................................................................................................  rm-37-03

SERIAL NUMBER .......................................................................................................... NG.2.12.9

STATIONARY GRID .......................................................................................................  rm-32-14

TEST DEVICE ..............................................................................................................  rm-71-04

TOTAL FILTRATION.......................................................................................................  rm-13-48

USER .........................................................................................................................  rm-85-01

X-RAY EQUIPMENT.......................................................................................................  rm-20-20

X-RAY TUBE ................................................................................................................  rm-22-03
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X-RAY TUBE CURRENT .................................................................................................  rm-36-07
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X-RAY TUBE VOLTAGE ..................................................................................................  rm-36-02
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